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Beschrijving onderzoek 
With the rapid development of systemic treatment for advanced melanoma reliable 
prognostic markers are required to guide treatment decision. Serum lactate dehydrogrenase 
(LDH) is a well-known prognostic factor and an elevated serum LDH is associated with a 
poorer overall survival.  
It is therefore advised to assess this serum marker before treatment initiation since it could 
predict treatment outcomes and guide patient counselling.  
Increasing evidence shows that patients with an elevated serum LDH have to be treated 
differently. Furthermore, it has been shown that long-term benefit of ipilimumab treatment is 
unlikely for patients with baseline serum LDH greater than twice the upper limit of normal 
(>2x ULN). [kelderman et al. 2014].  In a pooled analysis of all trials that included patients 
treated with dabrafenib plus trametinib treatment, it was found that patients with LDH >2x 
ULN had the shortest overall survival [Long et al, Lancet Oncology, 2016]. Although many 
trials of the new drugs included patient with elevated baseline LDH, no subgroup analyses 
regarding efficacy were reported for patients with >2x ULN regarding efficacy.  
Therefore, the aim of this study is to evaluate how patients with serum LDH greater than 
twice the upper limit of normal are treated in daily practice.  Furthermore, we would like to 
assess the treatment outcomes in this subgroup of patients. 
 
Research questions:  

1. How are patients with serum LDH >2x ULN treated in daily practice? 
2. What is the overall survival of patients serum LDH >2x ULN in the 

overall study population and stratified per drug (i.e. BRAF inhibitor, combination therapy of  
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BRAF and MEK inhibitor, anti-CTLA-4-inhibitor and anti-PD-1) and other therapy (i.e. no 
therapy, local therapy)?  
 
Design of study 
 
Patient selection:  all patients with advanced melanoma (unresectable stage IIIc and stage 
IV) with serum LDH >2x ULN 
 
Time period: July 1st 2012 – July 1st 2017 
 
Variables: patient characteristics (age, gender, WHO performance status, lactate 
dehydrogenase (LDH)) tumour characteristics (disease stage of metastatic melanoma), 
treatment characteristics (previous systemic therapy for advanced disease before first visit at 
melanoma centre, type of systemic and/or local therapy and/or trial participation in melanoma 
centre, dosage schedule, treatment duration, reasons for dose modification and grade III or 
IV adverse events (AE) according to the CTCAE version 4) and follow-up data (date of last 
follow-up visit, date of death if applicable).  
 
Statistic analysis: 
-  Descriptive analysis of patient and tumour characteristics, treatment patterns and toxicity 
- Time to next treatment, overall survival (OS) and survival rates using Kaplan-Meier method, 
separately presented for the overall study population and per drug (i.e. BRAF inhibitor, 
combination therapy of BRAF and MEK inhibitor, anti-CTLA-4-inhibitor and anti-PD-1) and 
other therapy (i.e. no therapy, local therapy). Multivariable cox regression will be performed 
to explore the value of different drugs on the survival of patients with LDH >2x ULN, while 
adjusting for other known prognostic factors. 


