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1
PERITONEAL SURFACE MALIGNANCIES

-

-

Peritoneal Mesothelioma

-

-

Colorectal Peritoneal Metastases 

-
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TREATMENT STRATEGIES 
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Cytoreductive surgery with hyperthermic intraperitoneal chemotherapy 
-
-
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-
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-
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1
Systemic therapy 

-
 For these patients prognosis is often 

-

-

-

 

 

Targeted therapy

 In 
- -
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-

Intraperitoneal chemotherapy

-

AIM AND OUTLINE OF THIS THESIS
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Part I

chapter 2

Chapter 
3
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1
chapter 4,

chapters 5 and 6,

Part II 

chapters 7 and 8, we explored prognostic factors that could be used in 
chapter 9, we present a retrospective cohort study of patients 

chapter 10, -

In chapter 11, -
chapter 12, 
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Results
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2

INTRODUCTION

-

-

-

 

-

METHODS

Study design 

-
-
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Eligibility criteria  

Study procedures 

Figure 1. Illustration of the treatment regimen of malignant peritoneal mesothelioma patients treat-
ed with MesoPher dendritic cell vaccination (indicated by the syringes) after cytoreductive surgery 
with hyperthermic intraperitoneal chemotherapy (CRS-HIPEC). -
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-
cination is provided in the data supplement

Safety evaluation

-

Objectives  

Surgical outcomes  
-

-

-
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Follow-up and clinical response evaluation  

-

-

A

-

of the data (

data supplement  

Statistics 
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2

-

 

RESULTS

 table 1 and an overview of the included 
patients is provided in 

-

Table 1 provides the perioperative characteristics for patients that underwent 

this was because of induction therapy with carboplatin and possible resistance 

-
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-

supplemen-
tary table 1

Table 1. Baseline and perioperative characteristics.

n=18

Age at inclusion in trial 

Gender 

   

History of asbestos exposure 

   

a 

Epithelioid morphology 

Ki67 index  b

Germline BAP1 mutation c

Prior therapy
d 

   Prior surgery e 

CRS-HIPEC

PCI f

Chemotherapy regimen f

CRS-HIPEC duration g

Blood loss h

Perioperative bloodtransfusion f i

Organ resections  f

Completeness of cytoreduction f
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2

Feasibility

-

-

table 2

Table 1. Baseline and perioperative characteristics. 

n=18

In hospital length of stay f

Any postoperative complication f

Severe postoperative complications f

   Ileus 

    

l 

Reoperation 

a

b 

c 

d 

e 

f

g

h  

i

l
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-

table 2

Table 2. Leukapheresis and treatment with DC vaccination.

n=16 Highest CTCAE

Interval leukapheresis to CRS-HIPEC a

Interval CRS-HIPEC to start DC vaccination a

Number of vaccinations 

Any AE b

   Fever 

   Fatigue 

   Headache       

SAE

SUSAR

-

a 

b 
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2

 and a detailed description is provided by supplemen-
tary table 2
for surviving patients (

-

-

A-C

( D
E

were less abundant after three vaccinations ( E

cells ( F

Phenotypic changes in CD4+ T-helper and CD8+ T-cells upon DC vaccination

A -

-
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Figure 2. Treatment induced changes in the abundance and proliferation of CD4+ Th-cells. 
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2

Figure 3. Progression-free (PFS) and overall survival (OS) for MPM patients treated with 
adjuvant dendritic cell-based immunotherapy (DCBI) after cytoreductive surgery with 
hyperthermic intraperitoneal chemotherapy (CRS-HIPEC). 

A

B -
C

-
C

3A-C
D
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Figure 4. DC vaccination alters the phenotype of circulating CD4+ and CD8+ T-cells. 
-

-
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-

DISCUSSION

-
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Supplementary table 1. Organ resections and all postoperative complications

n=16

Organ resections

N (%) CD grade
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Total number of patients included in the trial
N = 18

Total number of patients treated with CRS-
HIPEC and adjuvant DCBI 1

N = 16

Patients excluded before             
CRS-HIPEC 2

N = 2

Total number of patients included in the 
immune response analysis 

N = 14

Patients excluded from immune 
response analysis

N = 2

 

Supplementary tables 3-4, , and  are 

Michelle v11.indd   49 26-03-2024   09:25



50

A

HLA−DR
CD3,CD19,CD20
CD56
CD16
CD14CD123

CD11c
IRF8
IRF4

AXKL

CD3, CD19, CD20 CD56HLA-DR CD16

CD123 CD11cCD14 IRF8

AXLIRF4

low

high
MFI

B

C

0

5

10

15

Classical 
monocytes

%
 o

f a
ll 

ce
lls

D

0

5

10

15

Classical 
monocytes

%
 P

D
-L

1+

Baseline

After 1 vaccination

After 3 vaccinations

Non-classical 
monocytes

%
 P

D
-L

1+

0

2

4

6

8

10

Treatment induced changes in the abundance and phenotype 
of myeloid cells.

-

p p

Michelle v11.indd   50 26-03-2024   09:26



51

2

REFERENCES DATA SUPPLEMENT 

 1. 

 2. -

 3. 

 4. 
 5. -

 6. 

 7. -

Michelle v11.indd   51 26-03-2024   09:26



Michelle v11.indd   52 26-03-2024   09:26



Chapter 4
Intraperitoneal Paclitaxel for Patients with 
Primary Malignant Peritoneal Mesothelioma – 
a Phase I/II Dose Escalation and Safety Study: 
INTERACT MESO

Michelle V. Dietz#, Job P. van Kooten#, Niels A.D. Guchelaar, Alexandra R.M. Brandt-
Kerkhof, Stijn L.W. Koolen, Jacobus W.A. Burger, Ron H.J. Mathijssen, Cornelis 
Verhoef, Joachim G.J.V. Aerts‡, Eva V.E. Madsen‡

# Authors have contributed equally and are both considered first author
‡ Authors have contributed equally and are both considered last authors

Published: BMJ Open, 2022

Michelle v11.indd   67 26-03-2024   09:26



68

ABSTRACT

Introduction

-

-

Methods and analysis

-

Ethics and dissemination

Michelle v11.indd   68 26-03-2024   09:26



69

4

INTRODUCTION

 

 For patients that are not eligible to 

-

-

-

-

-

-

Michelle v11.indd   69 26-03-2024   09:26



70

-

-

METHODS AND ANALYSIS

-
supplementary appendix 1  

Michelle v11.indd   70 26-03-2024   09:26



71

4

STUDY DESIGN

Trial setting

with a classic three-plus-three dose escalation design (

table 1
-

Figure 1. Three-plus-three dose escalation design. -

Study population

inclusion criteria:
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Table 1. WHO trial registration data set

registry

Protocol version

clinical trials

Public title

studied

Interventions

criteria

Pending

-
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local regulations

protocol

-

- Incapacitated patients 

participation in this study

urine pregnancy test will be required as well as the willingness to use adequate 

in the full protocol and follow-up
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Follow-up
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5

RESULTS

abstract screening (
table 

Records identified through 
database searching (last search 

on October 1st 2022)
n=954

Records identified through other 
sources (last search on October 

1st 2022)
n=100

Records after duplicates removed
N=631

Records screened on title or abstract
N=631

Records excluded 
N=558

Records screened on full text
N=73

Studies included
N=13

Case reports (n=2)
Conference abstracts or full text 
unavailable (n=18)
No high-throughput sequencing or 
only RNA-sequencing (n= 27)
No PeM (n= 3)
Only describing one mutation (n=5)
Relevance (n= 5)
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1
-

patients (supplementary table 2

Gene alterations

BAP1 NF2 CDKN2A CDKN2B PBRM1 TP53
SETD2

CDKN2A and CDKN2B, as well as in BAP1, PBRM1, 
and SETD2.

in supplementary table 2
-

 provides an 

Germline mutations 

(supplementary table 2  

BAP1
POT1 MUTYH 

BAP1

ATM, BRCA2, CDKN2A, CHEK2, MITF, SDHA WT1
ATM and WT1

BAP1 BAP1
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MITF
BAP1 CSF1R BAP1 

BAP1

Targeted therapies

ALK, BRCA2, CCND1, CDK4, 
CDK6, CDKN2A, CHEK2, GNAS, KRAS, MET, PIK3CA, and RAD50

table 2 BRAF

 Supplementary table 3 provides an overview of the 

-
cies harboring alterations in these genes (supplementary table 4
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SETD2
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5

Table 2. Genes with available targeted therapies for other malignancies.
Gene Aberration Frequency in 

PeM
Targeted therapies
Type

Targeted drugs
Drug

CDKN2A Palbociclib
Ribociclib

CDK6
Palbociclib

BRCA2 Rucaparib

CCND1
Palbociclib

ALK Fusion

CDK4
Palbociclib
Ribociclib

CHEK2 

GNAS

MET
Fusion 

PIK3CA 

KRAS

BAP1 -

Mutational landscape of PeM

-

DNA damage response (DDR)

BAP1 BAP1 

 BAP1
SETD2 and 

Michelle v11.indd   93 26-03-2024   09:26



94

PBRM1.
BAP1

BRCA2, ERCC2, and RAD50/51, 

Chromatin remodeling/DNA methylation
-

 In the current 

PBRM1 ARID1B ARID1A
DNMT3A, KDM6A, TET2, ASXL1, KMT2D, 

and IDH2,

Cell cycle regulation

TP53,

-
 Inactiva-

tion of TP53, as well as CDKN2A/B  

Kinase signaling pathways 
-

are PIK3CA, PIK3CB, PIK3CG, RICTOR, and TSC1/2
NF2

NF2
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5

 NF2
NF2

(HRAS KRAS

PeM versus PM

-

table 3
-

of CDKN2A/B 
BAP1

NF2 and TP53
ALK

ALK  

-

-

 Further investigation should be done 
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Table 3. Patient characteristics and genomic alterations in peritoneal versus pleural me-
sothelioma.

Peritoneal mesothelioma a Pleural mesothelioma b

Median age range c

Male gender d

Epithelioid histology e 

Germline mutations f

Altered genes 

   BAP1 

   NF2 

   CDKN2A  g 

   CDKN2B h 

   PBRM1 i 

   TP53  

   SETD2 
a

b

c

d

e

Targeted therapies 

-

 

-
CDKN2A

-
PDGFRA

Michelle v11.indd   96 26-03-2024   09:26



97

5

BRCA2, CHEK2, and RAD50),
GNAS ALK

-

CDKN2A -

 

-

-

overview of clinical trials is provided in supplementary table 4

PARP inhibitors

BRCA1/2, ATM and CHEK2. 
BAP1

BAP1  In a recently pub-

-
ising activity in patients with BAP1

BAP1

BAP1
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EZH2 inhibitors 
-

expression of EZH2  

loss of BAP1

BAP1,

CDK4/6 inhibitors
-
-

-

loss of CDKN2A/B

Other targeted therapies 
ALK,

ALK
ALK-rearranged 

PIK3CA

PIK3CA
 For patients with NF2, SETD2, or TP53
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5

Current clinical implications
-
-

PIK3CA and ALK,
-

CDKN2A and BAP1 alterations had poor survival out-

 
-

of BAP1  

-

-

-
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-

Limitations 

-

-

-

variation concerned a loss or a gain but did not report any details on the depth of 

CONCLUSIONS 

BAP1

BAP1, which adds to the understanding of 
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DATA SUPPLEMENT
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derwent WGS/WES.

Supplementary tables 1-4

Michelle v11.indd   107 26-03-2024   09:26



Michelle v11.indd   108 26-03-2024   09:26



Chapter 6
Genomic Characterization and Detection of 
Potential Therapeutic Targets for Peritoneal 
Mesothelioma 

Michelle V. Dietz#, Job P. van Kooten#, Hendrikus Jan Dubbink, Cornelis Verhoef, 
Joachim G.J.V. Aerts, Eva V.E. Madsen, Jan H. von der Thüsen

# Authors have contributed equally and are both considered first author

Submitted to Clinical and Experimental Medicine

Michelle v11.indd   109 26-03-2024   09:26



110

ABSTRACT

Background
-

Methods

-

Results

-
BRCA1 associated protein 1 (BAP1

cyclin dependent kinase inhibitor 2A/B (CDKN2A/B
(NF2 ataxia-telangiectasia mutated serine/

threonine kinase (ATM

NF2 
ATM

Conclusion
-
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6

INTRODUCTION

-

-

 

 

-

-
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METHODS 

Patient selection and data handling
-

The Foundation One® CDx Assay 

 

supplementary table 1

based on latest available clinical evidence and an up-to-date overview of current 

RESULTS

Patient and tumor characteristics

Table 1 -
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6

-

-

 

Genomic signature
table 1

-

gene in this cohort was BAP1 -

in BAP1 CDKN2A/B -
NF2

BAP1, CDKN2A/B
NF2 ATM
(PBRM1 PRKCI TERT

TP53
In table 2
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Table 1. Overview of patients and tumor characteristics.
Patient Sex Age at 

diagnosis
Histological 
subtype

Lymph 
node 
metastases

Ki-67 
(%)

PD-L1 (%) BAP1 
germline 

BAP1 IHC MTAP IHC Tumor 
purity  
(%)

F positive positive

loss positive

loss positive

positive inconclusive

loss

positive positive

F loss

F

positive positive
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6

Gene alterations VAF 
(%) a

TMB 
(muts/
mb)

MS 
status

Mutations 
of unknown 

Approved 
targeted 
therapies b

Targeted therapies 
investigated in 
clinical trials c

WT1 AR, EP300, GRM3, 
LTK, NTRK1, PIK3C2B, 
SETD2

BAP1 IRF2, NF1, NOTCH3, 
POLE, TBX3

BAP1 loss 
PIK3CA  
SOX2   
ATR  
EPHB1  
PBRM1  
PRKCI  
TERT

CTNNA1, KMT2A, 
MAP3K13, PRKCI, RAR, 
TERC, TIPARP

NF2  
CDKN2A/B loss

ARID1A, ESR1, MDM4
inhibitors 

FLT3  
PBRM1

CXCR4, FANCA, HGF

CDH1 � 
MSH6 d

MUTYH
TP53 � 
TP53 � 
TP53  � 
TP53

 
 
 

 
 
 

ALK, MSH3, ERRFI1, 
PPP2R2A, MDM4, 
ROS1,  MEN1

BAP1 CSF1R, KDR, POLE

BAP1, BRCA1, FANCA, 
KRAS, MAP3K1

BAP1 loss 
PRKC1  
TERC

IDH1, SDHA, ZNF703

TP53 JAK2, KMT2A (MLL), 
MAP2K2 (MEK2), 
SETD2, TET2

NF2  
PTEN  
CDKN2A/B loss 
FAS loss

 ATM, SETD2, TSC2
inhibitors

BAP1 splice site 
35_37  
TERT

 CIC, KDM5A, MLL2, 
MYCl1, RICTOR, 
ZNF703

UND
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Table 1. Overview of patients and tumor characteristics. (continued)

Patient Sex Age at 
diagnosis

Histological 
subtype

Lymph 
node 
metastases

Ki-67 
(%)

PD-L1 (%) BAP1 
germline 

BAP1 IHC MTAP IHC Tumor 
purity  
(%)

loss positive

loss positive

loss positive

a

b 

c 

d 

� 

¶ 

-
POLE

ROS1
ZNF703

BAP1

Michelle v11.indd   116 26-03-2024   09:26



117

6

Gene alterations VAF 
(%) a

TMB 
(muts/
mb)

MS 
status

Mutations 
of unknown 

Approved 
targeted 
therapies b

Targeted therapies 
investigated in 
clinical trials c

BARD1  
CDK12

ARID1A, FAM123B, 
HSD3B1, KDM5C, 
PBRM1, RAD51C, ROS1

NF2 BRCA2, FGFR3, INPP4B, 
MPL, PTCH1, ROS1 inhibitors

ATM BAP1, DNMT3A, ESR1, 
MYCN, NTRK1, POLE inhibitors

ATM  
BAP1

ABL1, MSH2, SMO
inhibitors

SETD2 ¶ ATM, DDR1, ERBB3, 
LTK, MUTYH, ZNF703

CDKN2A loss  
WHSC1 ¶

CTNNB1, MLL2, PARP3, 
PIM1

SF3B1 ALOX12B, APC, CSF1R, 
mTOR, PDGFRA, SGK1, 
TEK

Therapy recommendations 

NF2,

-
ATM

Clinical trials

BAP1, 

ATM were possibly eligible 
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Figure 1. Mutational landscape of 20 peritoneal mesothelioma (PeM) cases.
BAP1 

possibly eligible for participation in various clinical trials targeting focal adhesion 

NF2. phosphatase 
and tensin homolog (PTEN) associated ring domain 1 (BARD1

-
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DISCUSSION 

-

 

-

TMB and MSI status

Michelle v11.indd   120 26-03-2024   09:26



121

6

-

-

BAP1 
BAP1 

BAP1

-
BAP1

BAP1 
 BAP1 -

-

ATM BAP1 
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and BRCA1

BAP1  

 

BAP1
BAP1

NF2 
NF2 -

NF2
 NF2 -

NF2 lead to cell cycle progression and cell 
 NF2

that NF2  

in NF2

ATM 
ATM -

ATM 
ATM -

 
ATM
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6

 

relations between ATM

patients (25 pleural, 1 peritoneal

Strengths and limitations 
-

-

-

-
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-

CONCLUSIONS

-

-
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Chapter 7
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INTRODUCTION

-

-

-

 Previous studies have shown an association between the 
 

-

  

-
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METHODS 

Study population

-

-

Surgical procedure 
-

-

Postoperative monitoring

Follow-up 
-

-
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Skeletal muscle mass (SMM) measurement

(

 

Figure 1. Axial CT slice at the level of the third lumbar vertebra of a male patient with nor-
mal SMM (A) and of a female patient with low SMM (B) with peritoneal metastasis from 
colorectal carcinoma.
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RESULTS
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Baseline and intra-operative characteristics
-

teristics are displayed in table 1 and 2

Postoperative outcomes 

table 3

table 
4

Survival outcomes

A

B
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Table 1. Baseline characteristics.
Total Low SMM Normal SMM p-value

Gender
0.031*

Age (years)

BMI (kg/m2) <0.001*

Smoking (past or current)

   Missing

Diabetes

   Missing

Hypertension

  Missing

   Missing

Primary tumor

Primary location CRC

T stage primary tumor a

   Missing

N stage primary tumor a

   Missing

M stage primary tumor a

  Missing
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7

Table 1. Baseline characteristics. (continued)

Total Low SMM Normal SMM p-value

Liver metastases a b

 a

   Good

   Poor

  Missing

Mucinous a

  Missing

Histopathology PMP d

PM onset a

PSS

Neo-adjuvant chemotherapy e

CT-to-surgery interval (weeks)

a 

b 

c 

d

e
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Table 2. Intra-operative characteristics.

Total Low SMM Normal SMM p-value

PCI 

CCR-score

Procedure time (min)

Blood loss (L)

HIPEC Regimen

Resections 

   Gallbladder 

   Pancreas 

   Pelvic organs a 

Synchronous liver 
treatment b

Anastomosis

Stoma

a

b
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7

Table 3. Postoperative outcomes.

Total Low SMM Normal SMM p-value

Length of stay (days)

Complications (any grade)

a 

   Perforation b 0.022* 

c 

Severe complication d

Reoperations

Clavien-Dindo grade 

   I 

   II 

   IIIa 

   IIIb 

Adjuvant chemotherapy

 

a 

b

c

d -
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Table 4. Logistic regression for predictors of severe postoperative complications (i.e., 

Univariable OR  p-value Multivariable OR p-value

Low SMM

Gender

<0.001* 0.001*

Age (years)

BMI (kg/m2)

Smoking (past or current) 0.030* 0.007*

 

  

  

Primary tumor

 

    

  

PCI

Blood loss (L) 0.021* 0.008*

Anastomosis

  

C

D

Additional analyses of patients that did not receive neo-adjuvant chemotherapy 
to CRS-HIPEC

-
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-

A

B

DISCUSSION

-

-
-

-

-
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-

-

-

 It is questionable whether 

-

-
 Previous studies on colorectal 

-

-
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-
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INTRODUCTION 
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table 1
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Table 1. Previous studies on the impact of the onset of PM on survival outcomes after 
CRS-HIPEC for PM from CRC.
Study Number of 

patients
s-PM
(%)

DFS s-PM a

(months)
DFS m-PM a

(months)
p-value OS s-PM a

(months)
OS m-PM a

(months)
p-value

<0.001

0.025

a

METHODS

-

-

Preoperative course 

-
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8

 Patients 

-

Perioperative course 
-

-
 

Follow-up

Statistical analysis

-
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-

-

Ethical considerations 

RESULTS 

-

Baseline and intra-operative characteristics, and postoperative outcomes

in table 2

-
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8

Table 2. Baseline characteristics.
Total Synchronous Metachronous p-value

Gender

Age (years)
BMI (kg/m2)
Preoperative CEA
Smoking (past or current)

   missing  29 (7.4) 11 (2.8)  18 (4.6) 

   missing 6 (1.5) 3 (1.7) 3 (1.4) 

Primary tumor location

T stage primary tumor
<0.001

   missing 8 (2.1) 7 (3.9) 1 (0.5) 

N stage primary tumor
<0.001

  missing 14 (3.6) 9 (5) 5 (2.3) 

Synchronous liver metastases a

0.001
   Poor 

   missing 78 (20.0) 28 (15.6) 50 (23.7) 

Histology
0.001

   missing 85 (21.8) 26 (14.5) 59 (28.0) 
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table 3

-

Disease-free survival 

-

a

table 4

Table 2. Baseline characteristics. (continued)

Total Synchronous Metachronous p-value

Prior colorectal cancer surgery
<0.001

Prior surgery type

   missing  10 (2.6) 0 (0) 10 (4.7) 

Primary tumor status at HIPEC
   In situ <0.001
   Resected 

Prior chemotherapy
<0.001

Perioperative chemotherapy b

0.001

a 

b
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Table 3. Intra-operative characteristics and postoperative outcomes.
Total Synchronous Metachronous p-value

PCI 
CCR-score

Procedure time (min) a

Blood loss (L) b

HIPEC Regimen

Anastomosis c

0.030

Stoma 

0.012

Length of stay (days)
Complications (any grade)

d 

 e 0.009
Reoperations 0.021
Clavien-Dindo grade 
   I 

   II 

   IIIa 

   IIIb 

a 

b 

c 

d

e -
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Overall survival

b
-

table 5

Disease-free interval

DISCUSSION

-

 Few studies investigated 

table 1

-
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Table 4. Cox proportional regression analysis for predictors of DFS.
Univariate analysis 

  
p-value Multivariate analysis p-value

Onset of PM

  

  

Gender

  

  

Age (years) 0.035

Primary tumor location

 

  

  

  

  

N stage primary tumor

  

  Poor   

Histology

  

  

  

PCI <0.001 0.001

CCR-score

   

  

Complications 

  

Perioperative chemotherapy
0.030

Michelle v11.indd   165 26-03-2024   09:26



166

Figure 1. Kaplan-Meier survival curves for disease-free survival (A) and overall survival (B) for patients 
with synchronous onset versus metachronous onset of peritoneal metastasis.
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Table 5. Cox proportional regression analysis for predictors of OS.
Univariate analysis p-value Multivariate analysis p-value

Onset of PM

0.048   

  

Gender

  

  

Age (years)

  

  

  

Primary tumor location

  

  

  

  

  

N stage primary tumor

0.034 0.020

<0.001 0.001

   Poor 

Histology

  

<0.001   

  

PCI <0.001 <0.001

CCR-score

0.001   

  

Complications 

0.015

Perioperative chemotherapy
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-

-

.

-

-

Michelle v11.indd   169 26-03-2024   09:26



170

-

-
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-
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-
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RESULTS

Patient and tumor characteristics

supplementary 
table 1

Table 1. Baseline characteristics.
Total  

Gender
 

Age (years)

Primary tumor location  
 

 
 

 

T stage a b 

   Missing

 
 

 
 

35 (15.4)

N stage a b

   Missing

 
 
 

34 (15.0)

Systemic metastases c 
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Table 1. Baseline characteristics. (continued)

Total  

 a

   Poorly
   Missing

 
 

56 (24.7)

Histology a

  Missing 59 (26.0) 

Primary tumor resection

Prior chemotherapy d

PM onset

Surgically determined PCI e

Synchronous systemic metastases  f

-

cancer index
a 

b  -

c 

d

e

f 

Reasons for CRS-HIPEC ineligibility 
table 2
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Table 2. Main reasons of ineligibility for CRS-HIPEC with corresponding overall survival. 

Main reason Total Median PCI Median OS

a f

b g

c h

 d i

l

e

a

b 

c

d 

e 

f g h i l 

Treatment regimens 

Table 3

Survival outcomes  

( A -
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Figure 1. Kaplan-Meier survival curves for overall survival of patients receiving systemic 
therapy versus BSC (A) and of patients receiving systemic therapy with versus without 

B
table 2
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Figure 2. Kaplan-Meier survival curves for overall survival of patients deemed ineligible 
for CRS-HIPEC due to extensive PM, extensive liver metastases, lung metastases, or dis-
tant lymph node involvement. 

Table 3. First-line systemic therapy regimens.

Total With 
bevacizumab

Median OS No 
bevacizumab a

Median OS

b

c

d

Irinotecan e

a -

b 

c 

d

e

Michelle v11.indd   183 26-03-2024   09:26



184

Open close procedures  
table 4

Table 4. Characteristics open-close. 
Total 

PM onset

Procedure type

   Palliative surgery  

Reason open-close
 a 

b 

   Irresectable c 

PCI at previous surgical assessment d

PCI at open-close

Delta PCI d e

Interval surgical assessment PCI – intended CRS-HIPEC (weeks) d

Interval radiological imaging – intended CRS-HIPEC (weeks)

Hospital stay (days)

Severe postoperative complications f 

30-days postoperative mortality

a

b 

c

d

e 

f
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DISCUSSION
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DATA SUPPLEMENT

Patients with peritoneal metastases
from colorectal adenocarcinoma
referred for CRS-HIPEC between 

April 2014 and July 2020

N = 476

Patients deemed ineligible for CRS-
HIPEC at preoperative assessment 

(i.e. performance status, radiographic 
imaging, or patient preference)

N = 140

Patients deemed ineligible for CRS-
HIPEC at diagnostic explorative 
surgery (i.e. DLS or laparotomy)

N = 45

Patients undergoing a CRS-HIPEC 
procedure

N = 249

Patients deemed ineligible during an 
intended CRS-HIPEC procedure (OC-

procedure)

N = 42

Patients deemed eligible for CRS-
HIPEC

N = 291

Total number of included patients

N = 227

Flow diagram of patient selection for the current study cohort.
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Perioperative course
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Table 1. Baseline characteristics.
Total

Gender

Age (years)

   Missing 7 ( 1.7) 

Primary tumor location

   Right-sided  

T stage primary tumor

   Missing 6 (1.5) 

N stage primary tumor a

   Missing 37 (9.1) 

M stage primary tumor

   Missing 78 (18.1) 

Location metastases b 

   Missing 20 (10.6) 

   Poor 

   Missing  

Histology primary tumor

   Missing 125 (30.6) 

Mutation status c  

   BRAF d 

   KRAS e 

Prior chemotherapy f
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Prediction of disease recurrence
Table 3

-

Table 1. Baseline characteristics. (continued)
Total

Time of onset of PM

Synchronous liver metastases 

PCI at DLS g

Preoperative CEA h

HIPEC chemotherapy 

   Missing 

PCI at HIPEC i

R score 

   Missing 

Severe postoperative complications 

Reoperation 

-

a

b c

d e

f  g

h i  
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Table 2. Location of recurrence. 
Total Median time to recurrence 

Recurrence location

Systemic location a

   Missing 27 (14.8)
a

Table 3. Predictors for recurrence after CRS-HIPEC. 
Univariable HR Regression 

 a
Multivariable HR
 a 

Gender

Ref Ref Ref

Age (years)

Primary tumor location

   Right sided Ref Ref Ref

N stage primary tumor b

Ref Ref Ref

Synchronous liver metastases c

Ref Ref Ref

   Poor 

PCI at HIPEC

CEA

Mutational status

Ref Ref Ref

a b 

c -
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Additional prediction of extra-peritoneal recurrence

peritoneal recurrence as shown in supplementary table 1
-
-

Supplementary 

Figure 1. Calibration plots for the predicted systemic recurrence probability at six months 
(A), one year (B), and two years (C).
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Prediction Web Application

-

DISCUSSION 

-

-

-

-

-
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-
nation would be preferred for individual patient selection and its utility in clinical 

-
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-

-

Strengths and limitations

-

therapy could have been considered in patients with extensive or borderline re-

Michelle v11.indd   205 26-03-2024   09:26



206

CONCLUSIONS
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DATA SUPPLEMENT

Data supplement 1: Handling of missing data
-

-

-

REFERENCES DATA SUPPLEMENT 

 1. -

 2. 

 3. 
 4. 
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Supplementary table 1. Predictors for extra-peritoneal recurrence after CRS-HIPEC

Univariable HR Regression 
 a 

Multivariable HR 
 a 

Gender

Ref Ref Ref

Age (years)

Primary tumor location

   Right sided Ref Ref Ref

N stage primary tumor b

Ref Ref Ref

Synchronous liver metastases c

Ref Ref Ref

   Poor 

PCI at HIPEC

CEA

Mutational status

Ref Ref Ref

a b 

c -
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HIPEC for patients with colorectal PM.

Calibration plots for the predicted extra-peritoneal recurrence 
probability at six months (A), one year (B), and two years (C).
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patients with colorectal PM.
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In chapter six,

-

BAP1
CDKN2A/B and NF2 ATM
in NF2 or ATM

NF2

PART II – COLORECTAL PERITONEAL METASTASES

In chapter seven
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NEDERLANDSE SAMENVATTING

-

deel I van dit proefschrift richten we ons op het 

Deel II

DEEL I – PERITONEAAL MESOTHELIOOM

In hoofdstuk twee
-

-

-
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In hoofdstuk drie
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hoofdstuk vier 
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hoofdstuk vijf 
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BAP1
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NF2 CDKN2A
CDKN2B PBRM1 TP53 SETD2

BAP1

In hoofdstuk zes evalueerden we de waarde van next generation sequencing 

DEEL II – COLORECTALE PERITONEALE METASTASEN

hoofdstuk zeven
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GENERAL DISCUSSION AND FUTURE PERSPECTIVES

-

-

PART I: PERITONEAL MESOTHELIOMA

-
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Cytoreductive surgery with hyperthermic intraperitoneal chemotherapy – 
Perioperative therapy

chapter 2  

chapter 2  

Michelle v11.indd   230 26-03-2024   09:26



General discussion and future perspectives 231

12

-

chapter 2, we 

 
In chapter 3, -

chapter 2,

 Future 

Michelle v11.indd   231 26-03-2024   09:26



232

 If this therapy 

-

Local treatment strategies 
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-
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chapter 6
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