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CHAPTER 5

ABSTRACT

Background

The introduction of cytoreductive surgery (CRS) followed by hyperthermic intraperitoneal
chemotherapy (HIPEC) with either oxaliplatin or mitomycin C for patients with colorectal
peritoneal metastasis (CPM) has resulted in a major increase in overall survival. Nonetheless,
despite critical patient selection, the majority of patients will develop recurrent disease within
one year following CRS+HIPEC. Therefore, improvement of patient and treatment selection
is needed and may be achieved by the incorporation of genetic biomarkers. This systematic
review aims to provide an overview of genetic biomarkers in the DNA repair pathway that are
potentially predictive for treatment outcome of patients with colorectal peritoneal metastases
treated with CRS+HIPEC with oxaliplatin or mitomycin C.

Methods

A systematic review was conducted according to the PRISMA guidelines. Given the limited
number of genetic association studies of intraperitoneal mitomycin C and oxaliplatin in
patients with CPM, we expanded the review and extrapolated the data from biomarker
studies conducted in colorectal cancer patients treated with systemic mitomycin C and
oxaliplatin-based chemotherapy

Results

In total, 43 papers were included in this review. No study reported potential pharmacogenomic
biomarkers in patients with colorectal cancer undergoing mitomycin c-based chemotherapy.
For oxaliplatin-based chemotherapy, a total of 26 genetic biomarkers within 14 genes were
identified that were significantly associated with treatment outcome. The most promising
genetic biomarkers were ERCC1 rs11615, XPC rs1043953, XPD rs13181, XPG rs17655,
MNATrs3783819/ rs973063/rs4151330, MMR status, ATM protein expression, H/IC1tandem
repeat D17S5 and PIN7 rs2233678.

Conclusion
Several genetic biomarkers have proven predictive value for the treatment outcome of sys-
temically administered oxaliplatin. By extrapolation, these genetic biomarkers may also be
predictive for the efficacy of intraperitoneal oxaliplatin. This should be the subject of further
investigation
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INTRODUCTION

Colorectal peritoneal metastasis (CPM) is associated with a poor prognosis and affects
approximately 10-20% of colorectal cancer patients [1-4]. The introduction of cytoreductive
surgery (CRS) followed by hyperthermic intraperitoneal chemotherapy (HIPEC) with either
oxaliplatin or mitomycin C for patients with isolated CPM has led to a major increase in overall
survival and even cure in up to 15% of patients [5, 6]. Therefore CRS + HIPEC is at present
considered standard of care for patients with limited peritoneal metastases. Currently, patient
selection for CRS + HIPEC is mainly based on the peritoneal carcinomatosis index (PCl) and
performance status [7-9]. In addition, several clinical and pathological prognostic biomarkers
have been identified, including completeness of cytoreduction, locoregional lymph node status
and signet ring cell differentiation [10]. Nonetheless, despite critical patient selection, the
majority of patients will develop recurrent disease within one year following CRS + HIPEC [11,
12]. In addition, post-operative surgical complications following CRS + HIPEC are frequent,
including mortality in about 1-2% of patients [13].

Knowledge of genetic biomarkers that are predictive or prognostic for treatment outcome
may be of additional value in patient and treatment selection, allowing further improvement
of treatment outcome for the individual patient. In contrast to thousands of pharmacogenetic
association studies that have been conducted in cancer patients treated with systemic chemo-
therapy, almost no data exist of genetic biomarkers in patients treated with intraperitoneal
chemotherapy. Following intraperitoneal administration, oxaliplatin and mitomycin exert their
anti-tumor effect locally at the tumor site. Both drugs share a comparable mechanism of
action in that they both interfere with DNA synthesis and repair. Thereby, genetic variation in
genes involved in DNA repair may reduce the functional activity of certain DNA repair genes,
making tumor cells more susceptible for drug-induced DNA damage and hence increased
drug efficacy [14, 15]. The DNA repair system is divided into six major DNA repair pathways,
i.e. base-excision repair (BER), nucleotide-excision repair (NER), mismatch repair (MMR),
homologous recombination (HR), nonhomologous end joining (NHEJ), and translesion DNA
synthesis (TLS). In addition, pathways on damage response and DNA synthesis exist [15].

Notwithstanding the in general increasingly applied knowledge of genetic biomarkers in
cancer therapy as a proven tool for patient and treatment selection, almost no predictive
or prognostic data of genetic biomarkers for treatment outcome exist in patients with CPM
treated with intraperitoneal chemotherapy. Therefore, we conducted a systematic review to
provide an overview of genetic biomarkers in the DNA repair pathway that are potentially
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predictive for treatment outcome of patients with colorectal peritoneal metastases treated
with CRS + HIPEC with oxaliplatin or mitomycin C.

METHODS

A systematic literature review was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines [16].

Of the studies on the use of mitomycin C and oxaliplatin in HIPEC treatment, only two studies
were found that have reported biomarkers related to DNA repair [17, 18]. Data obtained from
genetic association studies conducted in other than CPM patients treated with oxaliplatin or
mitomycin C may potentially be extrapolated to patients with CPM. Therefore, we expanded
this review with studies investigating the association between genetic biomarkers related to
DNA repair and treatment outcome in patients with colorectal cancer undergoing mitomycin
C and oxaliplatin-based chemotherapy.

We searched PubMed until February 2020 without any limitations on publication year using
the following search terms: “biomarker”, “oxaliplatin”, “mitomycin C”, “colorectal cancer”
and “treatment outcome”. The full search string is provided in the supplementary material.
In addition, reference lists in original articles and review articles were manually searched
to identify additional potentially relevant publications. Literature was reviewed by two inde-
pendent reviewers (LL and EH). In case of inconsistencies, results were discussed with a
third reviewer (MD).

All publications were screened on title and abstract. Only studies that included patients with
colorectal cancer were included and studies that were retracted, studies that did not provide
original data or case-reports were excluded. The remaining publications were assessed based
on screening of the full text. Only studies that reported on the association between genetic
biomarkers related to DNA repair and treatment outcome undergoing mitomycin C- and
oxaliplatin-based chemotherapy were included. To provide a total overview of the available
evidence we included studies on various types of genetic biomarkers including genetic poly-
morphism, mRNA expression and protein expression. Treatment outcome had to be reported
as overall survival (0S), progression-free survival (PFS), disease-free survival (DFS).

Risk of bias assessment was performed and adapted from the Q-genie tool and was based on
the following bias items: clear phenotype and outcome definition, and correct nomenclature
of genotype. We decided not to exclude studies because of small sample size, ethnic differ-
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ences, differences in treatment regimens or type of biomarker, or no correction for covariates
affecting treatment outcome due to scarcity of data.

All identified genetic biomarkers were subdivided into either one of the six described major
DNA-repair pathways [19], i.e. NER, BER, MMR, HR, NHEJ, TLS, or otherwise into a category of
genes involved in DNA damage response and DNA synthesis [15]. Results were summarized
and presented per gene including a mechanistic background for the drug-gene interaction.
The following information per study or genetic biomarker was reported: sample size, CRC
type, treatment schedule, biomarker, type of sample, type of assay, rs number (if applica-
ble), reference group and comparator group, and treatment outcome. Treatment outcomes
were expressed as hazard ratios, relative risks or differences in median survival with 95%
confidence intervals and p-values whichever was available.

The most promising genetic biomarkers were extracted from the results and summarized in
a table. Evidence for these biomarkers had to meet the following 2 criteria: 1] no or almost
none conflicting data and 2] an association with treatment outcome was reported in at least
2 studies or in one study with sufficient power (arbitrarily defined in this review as a minimum
number of 300 patients), or the study included a control group with non-oxaliplatin based-
chemotherapy in which no association or an association in the opposite direction was seen
compared to the group with oxaliplatin-based chemotherapy.

RESULTS

Study selection

The search string in the PubMed database resulted in a total of 346 identified articles.
Figure 5.1 provides the selection procedure of relevant articles. An additional 17 studies
were added that were identified from meta-analyses. After screening the title and abstract,
122 studies were excluded leaving 241 articles for further evaluation. After reviewing the
full-text, 198 articles were excluded, resulting in a total of 43 studies that were included in
this systematic review. The percent agreement between the two reviewers was 97% and
Cohen’s kappa was 0.87.
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Figure 5.1: Flow chart of selection procedure literature.

Main results

The identified potential genetic biomarkers for treatment outcome of oxaliplatin-based
chemotherapy could be divided over 4 out of the 6 major DNA-repair pathways, i.e. NER,
BER, MMR and HR or were involved in DNA damage response or DNA synthesis, respectively.
No studies were identified that reported on the association between genetic biomarkers and
treatment outcome of mitomycin C-based chemotherapy in CRC patients. From all eligible
studies, a total of 26 genetic biomarkers within 14 genes were identified in which at least
one study had reported a significant association with treatment outcome. The most promising
genetic biomarkers belonged to the NER, MMR or DNA damage response pathway and are
summarized in Table 5.1 and explained in more detail below; in contrast to biomarkers that
belong to the BER, HR or DNA synthesis pathway which seem less promising due to lack
of evidence or conflicting results The results from all included studies are summarized in
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Figure 5.2, discussed per gene below and reported in detail in the Supplementary material
- Table S$5.1-S5.10.

nucleus

XPA ERCC1 | i XROC3
BER MMR
XPC \\ / | mRet
NER HR
XPD // N ¥ \ ™~ rAD51

SRBC

DNA repair

ATM
oxaliplatin

11
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v

DNA damage
+
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cell death

Figure 5.2: Schematic overview of potential genetic biomarkers within DNA repair pathways for
treatment outcome of systemic oxaliplatin in colorectal cancer patients.

Green: no or almost none conflicting results and significant association with treatment outcome in >2
studies, or in 1 study with a sample size of >300, or inclusion of a non-oxaliplatin-based chemotherapy
control group in which no association or an association in the opposite direction was seen compared to the
group with oxaliplatin-based chemotherapy.

Orange: significant association with treatment outcome in 1 study.

Red: conflicting results or no significant association with treatment outcome.

NER pathway

ERCC1

Oxaliplatin DNA-adducts are mainly removed by the NER pathway [20].Excision repair cross-
complementation group 1 (ERCC1) is a key protein in the NER pathway that is encoded by
the ERCC1 gene. Together with xeroderma pigmentosum complementation group F (XPF),
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ERCC1 forms a heterodimer complex that can incise damaged DNA strands at the 5’ side of
the lesion [21]. In addition to their involvement in the NER pathway, the XPF/ERCC1 complex
is also involved in double strand break repair (DSBR) [22]. Therefore, the expression of ERCC1
is potentially associated with treatment outcome of oxaliplatin in CRC patients.

In two preclinical studies, elevated ERCC1 protein level was suggested to correlate with
oxaliplatin-resistance in cells [23, 24]. Alteration in single nucleotide polymorphisms (SNPs)
are expected to have an effect in gene expression level and function. Several ERCC1 SNPs
have been evaluated for their association with treatment outcome of oxaliplatin in CRC patients
(Supplementary material — Table S5.1). The most commonly investigated nucleotide poly-
morphism is rs11615 [25-42]. A total of 10 studies showed a significant association between
this polymorphism and treatment outcome [25-27, 31, 33-36, 39, 40]. Most studies, six
out of 10, reported the mutant CC genotype to be the favorable genotype, with significantly
better DFS, PFS, and 0S [25, 27, 31, 35, 36, 39]. However, a few studies showed contradic-
tory results. Three studies [26, 33, 34] reported that patients with the CC genotype had a
worse treatment outcome in terms of PFS and 0S. Another contradicting result was reported
by Ruzzo et al. [40] where the rs11615 TT genotype was associated with prolonged PFS in
univariate analysis and shorter PFS in multivariate analyses.

Two other reported polymorphisms of ERCC1 are at codon 259 and 504 [38, 43]. Both poly-
morphisms showed no significant association with the treatment outcome. Moreover, 2 [26,
44] out of 5 [45-47] studies based on mRNA or protein expression level of ERCC1 showed a
significant association between low ERCC1 expression and prolonged PFS and OS.

XPC

Xeroderma pigmentosum group C (XPC), located at chromosome 3p25, encodes for another
important protein in the early steps of the NER pathway. XPC binds to RAD23B to form the
heterodimeric complex, which is the first NER factor to facilitate the recognition of DNA
damage and the initiation of DNA repair [48]. As DNA damage recognition is the rate-limiting
step in the NER pathway, the XPC protein plays a critical role in proper DNA repair. Therefore,
genetic biomarkers in XPC may have potential value in predicting response for oxaliplatin-
based chemotherapy.

In Table $5.3 (Supplementary material), three SNPs in the XPC gene that are potentially
predictive of treatment response to oxaliplatin-based therapy in CRC patients are reported
[49-51]. Only one SNP was significantly associated with survival. In the study by Kap et al.
[50], patients carrying the variant allele rs1043953 had a longer OS after treatment with
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oxaliplatin-based chemotherapy compared to non-carriers after adjusting for multiple testing,
while the opposite association was found in patients who were treated with non-oxaliplatin
based-chemotherapy.

XPD/ERCC2

The xeroderma pigmentosum group D (XPD), or excision repair cross complementation group
2 (ERCC2) gene, encodes for a helicase protein of 761 amino acids located on chromosome
19913.3 [52]. The XPD protein is a part of the general transcription factor IIH complex, which
is involved in the NER pathway by opening DNA double helix after damage recognition by
XPC-RAD23B [53]. SNPs in XPD gene can alter the efficiency of DNA repair capacity and
could thus be used as a predictive factor for oxaliplatin-based chemotherapy.

SNPs affecting codons 156, 312, and 751 (rs238406, rs1799793 and rs13181, respectively)
proved to be extensively studied for their predictive value in CRC treatment (Supplementary
material — Table $5.4). XPD rs238406 SNP was significantly associated with treatment
outcome in one [54] out of three studies [31, 55]. The second SNP, rs1799793, was also
significantly associated with treatment outcome in one [56] out of three studies [40, 55].
The wild type GG genotype seemed to be the favorable genotype. Sixteen studies assessed
the predictive value of XPD rs13181polymorphism. In most studies a worse treatment
outcome was observed in C allele carriers [31, 33, 36, 40, 42, 55, 57, 58]. Le Morvan et al.
compared oxaliplatin treatment with irinotecan treatment and reported that the CC genotype
was associated with a lower 0S in patients treated with oxaliplatin, in contrast this was not
observed in the same patient category treated with irinotecan [57]. However, the opposite
association was observed in three studies [27, 28, 59], and five studies did not find significant
associations with treatment outcome [25, 34, 41, 43, 60]. Lastly, one study assessed mRNA
expression level of XPDfor its association with treatment outcome, no significant association
was observed [44].

XPG/ERCC5

The xeroderma pigmentosum group G (XPG) gene, also known as ERCC5 (Excision repair
cross complementation group 5), is one of the eight core functional genes in the NER pathway.
The XPG gene, located at chromosome 13g32-33, encodes for a structure specific endonu-
clease protein that cleaves the 3’ side of the damaged nucleotide during NER [61]. The low
expression level of XPG has been shown to be associated with response to platinum-based
chemotherapy in ovarian cancer [62, 63].
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Four studies reported on the association between four different SNPs in the XPG gene and
treatment outcome of oxaliplatin-based chemotherapy in CRC patients (Supplementary
material — Table §5.5). The -763A>G and +25A>G polymorphisms in the promoter region
of ERCC5 were significantly associated with PFS and OS in patients treated with oxaliplatin
[64]. Also, SNPs in rs1047768 and rs17655 were significantly associated with treatment
outcome [43, 49, 65].

MNATA1

The MNAT1 gene encodes for the ménage a trois-1 (MAT1) enzyme that is involved in the
assembly of the cyclin dependent kinase-activating kinase (CAK) complex. Together with
XPD and other subunits, the CAK-complex forms the TFIIH complex that is involved in the
NER pathway [66].

Kap et al. [50] found three predictive SNPs, rs3783819, rs973063 and rs4151330 of the
MNATT gene for OS in CRC patients treated with oxaliplatin-based chemotherapy compared
to CRC patients with non-oxaliplatin based chemotherapy (Supplementary material — Table
$5.6). All three SNPs are in high linkage disequilibrium and p-values were corrected for
multiple testing. Compared to non-carriers, carriership of these genetic variants was associ-
ated with longer 0S, but not in patients who received non-oxaliplatin-based chemotherapy.

MMR pathway

MMR status

The DNA mismatch repair (MMR) system recognizes and repairs genetic mismatches that
occur during DNA replication and DNA damage. MMR status is defined as deficient (AIMMR)
when one or more MMR protein (MLH1, MSH2, PMS2, and MSH6) expression is lost [67].
Germline mutations in MMR genes were found to be the driving mechanism for Lynch
syndrome, also known as hereditary nonpolyposis colorectal cancer (HNPCC) [68]. A defective
MMR system will result in DNA replication errors, particularly in the short tandem repeat of
DNA sequences of the genome referred to as microsatellites, which may lead to microsatel-
lite instability (MSI). It has been suggested that MSI positively affects the clinical outcome of
CRC. Mechanistically, oxaliplatin treatment is expected to be more effective in patients with
defective MMR protein status as platinum adducts formed by oxaliplatin cannot be repaired.

Atotal of three studies, evaluating the predictive ability of MMR status in relation to oxaliplatin-
based treatment, are included in Table $5.9 (Supplementary material). In two out of three
studies, 0S was significantly higher in multivariate analysis in dMMR patients treated with
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oxaliplatin-based therapy [46, 69]. In contrast, Kim et al. did not find an association between
dMMR and treatment outcome of oxaliplatin-based chemotherapy [70].

DNA damage response

ATM

Ataxia telangiectasia mutated (ATM) is a serine/threonine protein kinase that is recruited
and activated by the MRN complex during DNA DSBR [71]. The activation of the ATM gene
leads to the phosphorylation of several key proteins that mediates the effect of ATM protein
on DNA repair, cell cycle arrest or apoptosis [72]. Loss of ATM in preclinical models seems
to increase sensitivity to DNA damaging agents, including platinum-based chemotherapy
and ATM inhibitors [73].

Two studies reported a significant association of ATMwith treatment outcome of oxaliplatin in
CRC patients (Supplementary material — Table $5.10) [65, 74]. Sundar et al. [74] reported
that loss of ATM protein expression in CRC resulted in favorable 0S when treated with first
line oxaliplatin chemotherapy (49 vs. 32 months; HR: 2.52 [1.00—6.37]). Important to note,
loss of ATM expression did not result in favorable OS among patients treated with first line
irinotecan-based therapy (24 vs. 33 months; HR: 0.72 [0.28—1.84]). In addition, the explora-
tive study by Kweekel et al. [65] found a significantly shorter PFS for homozygous carriers
of the ATMrs1801516 SNP, for OS no differences were found.

HIC1

The hypermethylated in cancer 1 (HIC1) protein plays an important role in the DNA repair
through its direct binding to the Sirtuin 1 (SIRT1) promoter, thereby suppressing its transcrip-
tion. SIRT1 is a deacetylase of XPA protein, a component of the NER pathway [75]. Since the
variable number of tandem repeats near the promoter lesion of HIC1, which is associated
with HIC1 gene expression, there is a potential value of HICT as a predictive biomarker for
oxaliplatin efficacy.

In a study by Okazaki et al. [76], shown in Table $5.10 (Supplementary material), patients
treated with oxaliplatin-based chemotherapy with at least 5 tandem repeats of HIC7, in both
alleles of the HICT promoter region, had a significantly shorter PFS. In a control group who
received irinotecan-based chemotherapy this difference in PFS was not seen. However, no
significant association with OS was found.
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PINT

Peptidyl-prolyl cis/trans isomerase NIMA-interacting 1 (PIN1) is an enzyme encoded by the
PINT gene. It interacts with prominent DSBR factors and is involved in the regulation of HR
and non-homologous end-joining (NHEJ) of DNA DSBR. Previous study showed that the
overexpression of PIN1 suppresses HR and its depletion reduces NHEJ, by promoting CtIP
polyubiquitylation and subsequent proteasomal degradation [77].

A study by Suenaga et al. [78], shown in Table $5.10 (Supplementary material), reported that
genetic polymorphism in PIN7 was associated with treatment outcome of oxaliplatin. Patients
treated with oxaliplatin-based chemotherapy carrying the PINT rs2233678 C allele had a
shorter PFS and 0S compared to wild type patients. For OS this was replicated in a valida-
tion cohort. In contrast, in a control group treated with non-oxaliplatin-based chemotherapy
patients with a C allele had longer median PFS than wild type patients.

Miscellaneous

Following our selection criteria, for XPA in the NER pathway [31, 43, 51], SRBC in the HR
pathway [79] and MGMT in the DNA synthesis pathway [80] results remain inconclusive
because the observed associations have not yet been replicated and the studies itself were
relatively small (<300 patients).

For XRCC1 in the BER pathway a total of nine studies were identified that assessed the associa-
tion between the XRCC1 gene and treatment outcome of oxaliplatin-based chemotherapy in
CRC patients, and showed conflicting results [25, 28, 30, 32, 34, 39, 59, 81]. All nine studies
investigated the 7796A>G polymorphism, and three studies showed a significant association
[25, 59, 81]. However, two out of three studies [25, 81] found a significantly longer OS for the
GG genotype, whereas the other study [59] a longer OS for the AA genotype.

For XRCC3 [34, 40], MRE11 [82] and RAD51 [82] in the HR pathway no significant associa-
tions with treatment outcome were reported.

DISCUSSION

The majority of patients with peritoneal metastases of colorectal cancer treated with CRS +
HIPEC will develop recurrent disease despite critical patient selection. Therefore, improvement
of patient and treatment selection is needed and further investigation of genetic biomarkers
that are predictive or prognostic for treatment outcome may be of aid herein. We conducted
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a systematic review to provide an overview of genetic biomarkers in the DNA repair pathway
that are potentially predictive for treatment outcome of patients with colorectal peritoneal
metastases treated with CRS + HIPEC with oxaliplatin or mitomycin C.

We expanded our review with studies investigating the association between genetic biomark-
ers related to DNA repair and treatment outcome in patients with colorectal cancer undergoing
systemic chemotherapy, because only two studies could be retrieved that investigated the
association of biomarkers related to DNA repair and intraperitoneally administered mitomycin
C or oxaliplatin. The most promising genetic biomarkers were ERCC1rs11615, XPCrs1043953,
XPD rs13181, XPG rs17655, MNAT rs3783819/ rs973063/rs4151330, MMR status, ATM
protein expression, HIC1 tandem repeat D17S5 and PIN7T rs2233678. Combination studies
of two DNA repair genes have also been studied and showed significant associations with
treatment outcome.

Our findings for ERCC7rs11615 and XPDrs13181 are supported in 4 meta-analyses [83-86].
The other biomarkers have not been studied as extensively. To our knowledge the current
review is the first to summarize the available evidence for these markers.

Our results showed that genetic biomarkers in the DNA repair pathway seem of added value in
predicting oxaliplatin treatment outcome in colorectal cancer patients. Since the mechanism of
action of oxaliplatin is irrespective of the route of administration, it is assumed very reasonable
to extrapolate these associations to patients with colorectal peritoneal metastases treated
with CRS + HIPEC. In our opinion, single genetic biomarkers within DNA repair should be
incorporated into a polygenic risk profile because the effect of a single gene polymorphism
may be partially overcome by compensation mechanisms. Comparable to the study by Kap
et al., in which the predictive value of the model significantly improved by including more
genetic variants [50]. Moreover, besides DNA repair, other pathways may also be of relevance
in predicting treatment outcome, such as genetic variation in pharmacokinetic genes [87].

For some genetic biomarkers conflicting results were reported. This might partially be
explained by ethnic discrepancy as has been suggested [83, 86]. In addition, studies with
small sample sizes and differences in treatment regimens between studies may also attribute
to these conflicting results. However, for the selection of the most promising genetic biomark-
ers we only selected biomarkers for which no or almost none conflicting data existed and
results had to be replicated in at least 2 studies or in one study with sufficient power (>300
patients) or the study had to have a control group with non-oxaliplatin based chemotherapy.
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Moreover, genetic variants in the DNA repair pathway seem to affect cancer susceptibil-
ity, prognosis and treatment outcome [88]. Therefore, it is difficult to distinguish between
prognostic effects of these genetic variants or predictive effects on treatment outcome of
oxaliplatin. To differentiate between these prognostic effects and predictive effects, a control
group consisting of a patient cohort treated with non-oxaliplatin based chemotherapy should
be added. Most of the studies that were included had no control group. Nonetheless, the
studies that did include a control group with non-oxaliplatin based-chemotherapy did find
differences in the association between the genetic biomarker (XPCrs1043953, XPDrs13181,
MNAT rs3783819/ rs973063/rs4151330, ATM protein expression, HIC1 tandem repeat
D17S5 and PINT rs2233678) and treatment outcome of oxaliplatin-based chemotherapy
and non-oxaliplatin based-chemotherapy, thereby suggesting these biomarkers to be more
likely predictive than prognostic.

In addition, we included various types of biomarkers such as genetic polymorphism, mRNA
expression and protein expression, these are quite different assays and normally we would
not pile together these various types of biomarkers. However, our aim was to give a complete
overview of all genetic biomarkers, in order to provide a selection of potential promising
genetic biomarkers for further research.

As data scarcity and sparsity was encountered we decided to expand our search from intra-
peritoneal chemotherapy to systemic chemotherapy. No formal search in other databases
than PubMed was conducted, since it was assumed that the majority of relevant literature
was identified using this database. However, this might be considered a limitation of our
study. Moreover, the addition of grey literature could have been of added value in terms of
data scarcity and publication bias. Nonetheless, grey literature is mostly not peer-reviewed
and not always traceable. In addition, the quality of data could potentially be improved by
applying a standardized tool for the risk of bias assessment. However, as described in the
methods section, a customized assessment of bias was performed which was mainly based
on the Q-genie tool.

Lastly, not all studies corrected for additional covariates affecting treatment outcome such
as clinical, molecular and pathological patient and tumor characteristics. This might have
influenced the effect of the genetic biomarkers on treatment outcome. Therefore, additional
prospective research including a multivariate analysis is needed, especially in patients with
colorectal peritoneal metastases treated with CRS + HIPEC as literature is scarce in this
population.
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In this review, several genetic biomarkers in the DNA repair pathway were identified that
showed promise for predicting outcome in colorectal cancer patients treated with oxaliplatin.
These findings might be extrapolated to patients with colorectal peritoneal metastases treated
with CRS + HIPEC and should be the subject of further investigation.
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SUPPLEMENTARY METHODS

Search string

((("Oxaliplatin"[majr] OR "oxaliplatin"[ti] OR oxaliplatin*[ti] OR "1,2-Diamminocyclohexan
e(trans-1)oxolatoplatinum(ll)"[ti] OR "Oxaliplatine"[ti] OR "Eloxatine"[ti] OR "Eloxatin"[ti]
OR "ACT 078"[ti] OR "ACT-078"[ti] OR "Mitomycin"[majr] OR "mitomycin C"[ti] OR
Mitomycin*[ti] OR "ametycine"[ti] OR "mutamycin"[t] OR "MMC"[t]] OR "hyperthermic
intraperitoneal chemotherapy”[ti] OR "hyperthermic intraperitoneal”[ti] OR "hyperthermic
intra peritoneal chemotherapy"[ti] OR "hyperthermic intra peritoneal"[ti] OR "HIPEC"[ti]) AND
("Genetic Markers"[Mesh] OR "Genetic Marker"[tw] OR "Genetic Markers"[tw] OR "Genetic
Biomarker"[tw] OR "Genetic Biomarkers"[tw] OR "DNA Markers"[tw] OR "DNA Marker"[tw] OR
"Chromosome Markers"[tw] OR "Chromosome Marker"[tw] OR "Pharmacogenetics"[mesh]
OR "pharmacogenetics"[tw] OR pharmacogenetic*[tw] OR "pharmacogenomics"[tw] OR
pharmacogenom*[tw] OR "Precision Medicine"[mesh] OR "precision medicine"[tw] OR
“individualized"[tw] OR "personalized"[tw] OR "individualised"[tw] OR "personalised"[tw]
OR "Polymorphism, Single Nucleotide"[mesh] OR "Single Nucleotide Polymorphism" [tw]
OR "Single Nucleotide Polymorphisms"[tw] OR "SNPS"[tw] OR "SNP"[tw] OR "Polymor-
phism, Genetic"[mesh] OR Polymorphism*[tw] OR "Genetic Markers"[mesh] OR "Genetic
Marker"[tw] OR "Genetic Markers"[tw] OR "Genetic Biomarker"[tw] OR "Genetic
Biomarkers"[tw] OR "Genes"[mesh] OR "Gene"[tw] OR "Genes"[tw] OR "Mutation"[mesh]
OR "Mutation"[tw] OR "Mutations"[tw] OR "DNA Damage"[mesh] OR "DNA Damage"[tw])
AND ("Treatment Outcome"[mesh] OR "outcome"[tw] OR "outcomes"[tw])) OR
(("Oxaliplatin“[majr] OR "oxaliplatin"[ti]] OR oxaliplatin*[ti] OR "1,2-Diamminocyclohexan
e(trans-1)oxolatoplatinum(ll)"[ti] OR "Oxaliplatine”[ti] OR "Eloxatine"[ti] OR "Eloxatin"[ti]
OR "ACT 078"[ti] OR "ACT-078"[ti] OR "Mitomycin"[majr] OR "mitomycin C"[ti] OR
Mitomycin*[ti] OR "ametycine"[ti] OR "mutamycin"[t] OR "MMC"[ti] OR "hyperthermic
intraperitoneal chemotherapy”[ti] OR "hyperthermic intraperitoneal”[ti] OR "hyperthermic
intra peritoneal chemotherapy"(ti] OR "hyperthermic intra peritoneal”[ti] OR "HIPEC"[ti])
AND ("Genetic Markers"[majr] OR "Genetic Marker"[ti] OR "Genetic Markers"[ti] OR "Genetic
Biomarker"[ti] OR "Genetic Biomarkers"[ti] OR "DNA Markers"[ti] OR "DNA Marker"[ti] OR
“Chromosome Markers"[ti] OR "Chromosome Marker"[ti] OR "Pharmacogenetics"[majr]
OR "pharmacogenetics"[ti] OR pharmacogenetic*[ti] OR "pharmacogenomics"[ti] OR
pharmacogenom*[ti] OR "Precision Medicine"[majr] OR "precision medicine"[ti] OR
“individualized"[ti] OR "personalized"[ti] OR "individualised"[ti] OR "personalised"[ti]] OR
"Polymorphism, Single Nucleotide"[majr] OR "Single Nucleotide Polymorphism™"[ti] OR "Single
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Nucleotide Polymorphisms"[ti] OR "SNPS"[ti] OR "SNP"[ti] OR "Polymorphism, Genetic"[majr]
OR Polymorphism*[ti] OR "Genetic Markers"[majr] OR "Genetic Marker"[t]] OR "Genetic
Markers"[ti] OR "Genetic Biomarker"[ti] OR "Genetic Biomarkers"[ti] OR "Genes"[majr]
OR "Gene"[ti] OR "Genes"[ti] OR "Mutation"[majr] OR "Mutation"[ti] OR "Mutations"[ti]
OR "DNA Damage"[majr] OR "DNA Damage"[ti]) AND ("Colorectal Neoplasms"[Mesh] OR
“colorectal carcinoma'[tw] OR "“colorectal carcinomas"[tw] OR "colorectal cancer"[tw] OR
“colorectal cancer"[tw] OR "colorectal neoplasm"[tw] OR "colorectal neoplasms"[tw] OR
"colorectal tumor"[tw] OR "colorectal tumors"[tw] OR "colorectal tumour"[tw] OR "colo-
rectal tumours"[tw] OR "Adenomatous Polyposis Coli"[tw] OR "Gardner Syndrome"[tw] OR
“colorectal carcinoma"[tw] OR "colorectal carcinomas"[tw] OR "colorectal cancer"[tw] OR
“colorectal cancer"[tw] OR "colorectal neoplasm"[tw] OR "colorectal neoplasms"[tw] OR
“colorectal tumor"[tw] OR "colorectal tumors"[tw] OR "colorectal tumour"[tw] OR "colorectal
tumours"[tw] OR “colon carcinoma"[tw] OR "colon carcinomas"[tw] OR “colon cancer"[tw]
OR "colon cancer"[tw] OR "colon neoplasm"[tw] OR "colon neoplasms"[tw] OR "colon
tumor”[tw] OR "colon tumors"[tw] OR “colon tumour"[tw] OR "colon tumours"[tw] OR "“colonic
carcinoma"[tw] OR "colonic carcinomas"[tw] OR “colonic cancer"[tw] OR "colonic cancer"[tw]
OR "colonic neoplasm"[tw] OR "colonic neoplasms"[tw] OR "colonic tumor"[tw] OR "colonic
tumors"[tw] OR "colonic tumour"[tw] OR "colonic tumours"[tw] OR "sigmoid carcinoma'[tw]
OR "sigmoid carcinomas"[tw] OR "sigmoid cancer"[tw] OR "sigmoid cancer"[tw] OR "sigmoid
neoplasm"[tw] OR "sigmoid neoplasms"[tw] OR "sigmoid tumor"[tw] OR "sigmoid tumors" [tw]
OR "sigmoid tumour"[tw] OR "sigmoid tumours"[tw] OR "rectal carcinoma"[tw] OR "rectal
carcinomas"[tw] OR "rectal cancer"[tw] OR "“rectal cancer"[tw] OR "rectal neoplasm"[tw] OR
"rectal neoplasms"[tw] OR "rectal tumor"[tw] OR "rectal tumors"[tw] OR "rectal tumour" [tw]
OR "rectal tumours"[tw] OR "rectum carcinoma“[tw] OR "rectum carcinomas"[tw] OR
“rectum cancer"[tw] OR "rectum cancer"[tw] OR "rectum neoplasm"[tw] OR "rectum
neoplasms"[tw] OR "rectum tumor"[tw] OR "rectum tumors"[tw] OR "rectum tumour"[tw]
OR "rectum tumours"[tw] OR "anus carcinoma"[tw] OR "anus carcinomas"[tw] OR "anus
cancer"[tw] OR "anus cancer"[tw] OR "anus neoplasm"[tw] OR "anus neoplasms"[tw] OR
“anus tumor"[tw] OR "anus tumors"[tw] OR "anus tumour"{tw] OR "anus tumours"[tw] OR
"anal carcinoma"[tw] OR "anal carcinomas"[tw] OR "anal cancer"[tw] OR "anal cancer"[tw]
OR "anal neoplasm"[tw] OR "anal neoplasms"[tw] OR "anal tumor"[tw] OR "anal tumors" [tw]
OR "anal tumour"[tw] OR "anal tumours"[tw] OR "anal gland carcinoma"[tw] OR "anal gland
carcinomas'[tw] OR "anal gland cancer"[tw] OR "anal gland cancer"[tw] OR "anal gland
neoplasm"[tw] OR "anal gland neoplasms"[tw] OR "anal gland tumor"[tw] OR "anal gland
tumors"[tw] OR "anal gland tumour"[tw] OR "anal gland tumours"[tw])))

179

CHAPTER 5



CHAPTER 5

I<V9.L9

Gg0=d
ow00e Q) a0+ W) on 1y1652sK1 [ev] 2002
SAOW $ L (eg) ¥y wsiydiowAjod pooilg  28ysess! pNALE] X0dv) oHoe gy “[eie ozuoly
¥9°0=d
(0e'1-580 X0dv9
19 %S6) () uBiH uojssaldxa anssi Jo X04104w vl vioe
G0'L=4H (<) moq VNHW Jowny eu 1JJ47 10 ¥-X04104 abeis 211 “eypn
66°0=d £6'0=d
08'1-950 (51-190 lov] 6102
19 %S6) 19 %S6) (821) UBIH uojssaldxa anssi X04104 "l
00'}=tH  9L'I=tH (811) moq YNy Jowny BU 10043 10 X0dv9 abels  gye IeUBDe)S
120=d (0¢)
(G6'1-€9°0  uoissaidxalapupn anssi
19 %S6) (0g) uojssaidxa  Jowny pue [svl €loe
60'1=4H  uoissaidxalang YNy [BWION eu L2043 9-X04104 QHow 09  “[eld osseg
100=d
(lzo-L21
19 %S6) (G1) ubIH uolssaldxa anssi ¥-X04104 N [vv] 2102
08'2=4H (o) moq YNy Jowny 'U 10043 10 X0dv9 abels g9 “[elo wassey
200=d €
(87'5—00°1 uoissaidxalano
19 %G6) (L1) feuou+ uoissaldxa X04104  quow [ozl 6102
GE'¢=4H uoissaidxaiapun uiejold pooig eu 8LE-1004d Joxodvo —liebeis  ve “e 1o oY
(u) Jojeredwod a|dwes 1eak
S0 sda Sdd S0 s4a Sdd /80uaiajey  Aesse Jo adA| Jjoadf]l  Jaqwnusi  Jayewolg Juswieall  8dfy 949 u “Jouny
sisA|eue ajeLieAin sisA[eue ajeLiealun

sjuaned 949 ui Adesayjowayo paseq-ure|di|exo Jo SWOIIN0 JU3LIIEaL) Pue SIDHUBWOI] [JIHT USaMI3] UOHBIIOSSE 3y} UO SAIPN]S JO MAINIAAQ 1SS a|qe) Alejuswajddng

180



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed 1xau uo sanujuog | GS ajqel Aejuswajddng
0'1=d
ow ol
SA I<1vGed
ow ol UL
SA 179 =gLIusy [8al 1102
ow 6 9/9  wsiydiowAjod pooig GlL9LLsI -1o043  9-Xo4104w oHoe 2. “lelosewe]
Go'0>d
(620010
19 %56) (180210
02'0=4H 10 %S6)
R) ¢2’0=4H
91°0=d oA
(r1'1-250 (92'1-09'0 I<1vGed
19 %S6) 19 %56) (62)9/9
18'0=HH 18°0=4H (ov1) /L =glLIusy lzalzioe
/1 /1 (991) /L wsiydiowAjod pooig GL9LIsI -10043 9-X04104 Jdoe  Gee “ewn
€0°0=d J<1vGed
skep 065 G L
sh skep 961 (o) 9/1 anssi =glLIusy X04704  JHOwW il [ozl 6102
snskep |1z (ey) 970 wsiydiowAjod Jowinp GL9LIsI - 10043 loxodvo —llebels /6 “e1e oY
Ge'0=d 92'0=d
(68'1-80'0 (rr1-g1o
10 %S6) 19 %G6)
6¢°0=4H 8Y'0=4H
119 11
10°0>d 10'0>d
(88°0-10'0 (20100 I<1¥5e9
19 %S6) 19 %56) (08) 972
£0°0=4H 90°0=4H 89) 1/9 =gLLusy [sal 110e
WA 9/9 (61) /1 wsiydiowdjod pooig GloList -100¥3 04104 QWow JGL “[ede Bueny
(u) Joyesedwod a|dwes Jeak
S0 S4d S4d S0 S4a S4d /80uaiajey  Aesse Jo adh| joadAl  Jaqunusi  Jayewolg Juswieall  adfy 949 u ‘loyiny
sisf[eue ajeLeAlNp sisf[eue ajeleAlun

panupuo) :1'ss ajqel Areyuawsalddng

181



CHAPTER 5

(10€-160
19 %G6)
99'1=HH
UL
o1o=d
(L6 <1569
19 %S6) (G1) /1
9’ 1=HH (e) 179 =g||usy X0dv?9 10 [zeloloz
19 (9) 979  wsiydiowdjod pooig GloLLs! -19043  -X04704w oHow gLL “[eye buen
20°0=d 16°0=d
(€8'¢-16'0 (17'z-920
10 %S6) 19 %S6)
98'1=4y 9¢'1 =4y
0'0=d vl L
(0z'v-00'1 (rv-61L (L1'z-€20 9<UpGed
19 %S6) 19 %S6) 19 %S6) (1€) /L [1€] v002
G0'Z=4H 62'2=4d y2'1=4 (Sv) 1/9 =g usy “le3e
UL+1/9 9 19 (0€) 9/9  wsiydiowAjod pooig Gl9LIs -19043 Xond oHOW 901 JBydBWIYB0IS
9070 =d 9<UpGed
(17'5-26'0 (G9)
19 %S6) LL+(88)1/9 anssi =gllusy  9-X04104 loe] v 102
62'2=4H (6%) 9/9  wsiydiowdjod Jowng GloLLs! -19043 0 -X04104 abels 20z “lee ueueez
610=d
ow Gy
61°0=d SA I<IpGed
ow gl ow gy ¥1) 9/ l6c] 102
sAow gk SA @) 1o =g||usy “le1a eluel
sAOW OOk owzy (69) /1 wsiydiowAjod pooig Gl9L1s -19043 X0dv0 o4OB  G¥l ~SINH UBA
(u) Jojeredwod a|dwes 1eak
S0 s4a S4d S0 S4a S4d /,89usIaey  Aesse Jo adAL Joadh]l  Jaqunusi  Jaysewolg swieall  adfy 9y9 u Joyny
sisAeue ajeLeAN sisk[eue ajeLeAlun

panunuo) :1°gS 9|qel Aejuswajddng

182



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed xau uo Sanujjuog | GS ajqel Arejuswajdang
08°0=d J<LpGe J94)
80'1=4H (BWNZIJBASQ  1UBLINDA)
owgzgl (6€) L/L+ 1/9 =g|Lusy +  Jo/pue [eel €102
SAOW G'gl (62) 9/9  wsiydiowAjod pooig Gl9LIsl -10043  9-Xo4104w JHJe 89 “[eldBUILSIN
10'0>d 9<1vGed
(€z'g-68'1
19 %G6) @) UL+ 1/9 =gl Lusy loel 01oe
GL'e=4H (82) 9/9  wsiydiowAjod pooig Gl9LIsI 10043 ¥-X04104 dow 991 “e 38 uayg
I<1vGed
10'0>d 10°0>d (09) 979
ow Gg ow el (9 =gl Lusy [se] 6002
SAOW 9| SA /. 19+ (12) /1 wsiydiowAjod pooig Gl9LIsI 1043 ¥-X04104 odow 891 “fels bueuy
0°0=d G0'0=d I<1vGed
821501 (e6'¢-66'0 [v€] 8002
19 %S6) 19 %S6) (82) /0 +9/L =glLIusy “[e 10 eaiqlieg
¢L'¢=4H 96'L=4H (12) /1 wsiydiowAjod pooig Gl9LIsI -1J043 Xond How - 6¥ -Zautepy
y2°0=d I<1vGed
(222150 [v€] 8002
19 %S6) (62)9/0+1/9 =glLIusy “[e 1o eaiqlieg
CLL=4H (81) I/1L  wsiydiowAjod pooig GloLLsI RNALE] X013X w2y -Zauntepy
20'0=d J<1vGed
oe-1t 10'0>d 100'0>d (v2) 910
1%G6 19) ow | ow9 (29 =gLLusy [e€] 8002
8'1=4d SAOW 0 sAow QL L/9+ (@) L wsiydiowAjod  sakooyna] GlL9LLsI NALE] X04104 odow 901 “[e 19 9Ied
(u) Joyesedwod a|dwes Jeak
SO S4a Sdd S0 sS4a Sdd /,89usIaey  Aesse Jo adAL Joadf]l  Jsqunusi  Jaysewolg swiesll  adfy 9yo u Joyny
sishjeue ayeLeAN sisk[eue ajeLeAlun

panunuo) :1°gS 9jqel Aejuswajddng

183



CHAPTER 5

Lo'0>d

(zv-sz1 10'0>d
19 %S6) Gey-151
¥E'¢=4H 19 %G6)
UL €G°0=4H
6¢'0=d UL
(r2e-8L0 Le0=d J<I¥5€
19 %G6) (¥6'1-82'0 (09) /L
28 1=tH 19 %S6) (s8) 1/9 =g| Lusy [ov] 2002
19 €C'1=4H 1/2 (1) 9/9  wsiydiowAjod pooig GLoLLsI -19043 ¥-X04704 odow 991 “leld 0zzny
20°0=d
@ogv1L
0¢'0=d 19 %56)
(oev-0L'0 29'¢=4H
19 %S6) UL+1/9
¥2'1=4H y0°0=d
VL+1/9 (r0'9-L0L
oy'0=d 19 %S6)
(007090 ¥SC¢=4H
19 %S6) L
200=0  GG'I=HH L/L 20'0=d
(L6160 0z°0=d (€z9-s1'L J<I¥5€9
10%86) (L9620 19 %G6) (1p) /L
9L'¢=4H 10 %S6) 89°C=4H (¥9) 179 anssi =gLIusy [6€] 6002
VL+1/) 881=HH L1/ 19 (o1) 9/9  wsiydiowAjod Jowng GL9LLsI -19043 X04104 QoW GLL “le 18 Bny9
(u) Joyesedwoa a|dwes 1eak
S0 S4d S4d S0 S4a S4d /d0uaiaey  Aesse Jo adA| joadf]  Jaqunusy  Jaylewolg swieall 8dfy 9Y9 u “Jouny
sisA|eue ajeLeAln sisA[eue ajeLealun

panupuo) :1'sS d)qey Arejuawsalddng

184



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed Jxau uo sanujuod | GS 9/qel Aigjuawsaiddns
H<v9611L2
- adfjouah Biye6EUID
8|qeloney |> -1 JOHX pue
SA - (9/9 1O9UX 0<1¥Ged
10°0>d pue 9/9 19943) 18Y5es!
ow g9l sadfjoual pue =gLLusy [gal 110z
SAOW Gg a|qelone} g - wsiydiowA|od pooig GL9LIsI -13943 ¥-X04704 oHow /GL  “[ee Bueny
12°0=d y<09LGL°a HER)
8L'1=4H gewnzioeasq  Juannoal
ow9¢glL (L2 YN+ V1) sk1r05uID + Jlo/pue [sel eloz
SAOW ¢l (1) 979 wsiydiowdjod pooilg  986¢tces! -1o043  9-Xo4104w O4oe 89 “[eldeuUlUSIN
8¢°0=d £9°0=d J<1¥5€9
ow 6°¢¢ ow g'g (oD 1
SA OW G'¢Z SAOW L'g (€2) 19 =gLLusy [evl €10z “1e
SAOW /¢ SAOW 6°6 (0g) 9/9  wsiydiowAjod pooig GL9LIsI -13043  9-X04104w U €9 ]9 ojowewny
26°0=d
(9g'¢-92'0
19 %56)
¥6'0=4H
HN]
Gy0=d
(68°1-€2°0 J<1¥5€
10 %S6) -9
19'0=4H -0/L anssi =gl Lusy X04104 [1¥] Loz “re
/1 -l/1L  wsiydiowAjod [eWION GLoLLsI -19043 lox0dvo  N1ebels gy 19 elenbseles
(u) JojeredWOoD a|dwes Jeak
S0 S4d S4d S0 S4a S4d /d0uaiaey  Aesse Jo adA| joadf]  Jaqunusy  Jaylewolg swieall  8dfy 949 u “Jouny
sisA|eue ajeLeAn sisA[eue ajeealun

panupuo) :1'sS djqey Arejuswsaiddng

185



CHAPTER 5

991)-U0Is$81601d = S4d ‘[BAIMINS [[RJBA0 = SO ‘Olje) SPPO = YO ‘PaIoads Jou = 's'u ‘ajqeayjdde Jou = "BU ‘SYUOW = OW ‘Ofel pJezey = YH ‘une(diiexo pue |19eIN0IoN-G = XON4 ‘Une|dijexo pue utioAoons|

'p1oq ui dnoib aouaisley , *L dnoub uonelusLwa|dL0d-SSou Jiedal Aei-x = [ 994X YSU OAlB[a) = YY ‘[BAIAINS

2RIN0I0N|}-G

= X04104 ‘[eANIAINS 331)-3SBasIp = S4q ‘L dnoib Bunuaws|diiod-ssolo Jedal uoisioxa = [9943 ‘[eAIBIUI 80USPIU0D = [9 ‘Une|diexo pue aulqeNdaded = X0dy9 ‘480UBd [B103J0[00 PSOUBAPE = YIB :SUONBIASIGYY

H<v96L1L9
adfjoush
8|qeJoAe} 0 Biye6EUD
sA (v/9 -10HX pue
90°0=d 20°0=d +9/9 1904X 10 I<1pS€9
(827-96'0 (€06-91'1 /pue 9/9 LJI43) 18¥G¢s!
19 %S6) 19 %S6) adfjouab anssi pue =gl Lusy 9-X04104 logl 102
€0'¢=4H ¢v'c=4H alqesone) L2 wsiydiowAlod Jowinp Gl9LIsI 19043 10 4-X04104  MebeIS Olg  “lele ueueez
10'0>d
(1e'7-99'1 G¢ adfjousd
19 %G6) 8|qe.JoAey O H<v96LL9
09'2=4H SA O adAjouab
0 8|qeJone} | Biye6EUD
10'0=d SAGE -1OQUX pue
(L9e-ge'L (9/9 19943 pue J<1p5gd
19 %S6) /N L99HX) 18¥Ges! X0dvd
GZ'¢=4H sadfjouab pue =gLLusy J0-X04704 [zel oloz
1 ajqesone} z  wsiydiowdjod pooig Gl9LIsI 1043 paijipoiN How €Lt “le3d Buer
(u) Jojeredwod a|dwes 1eak
S0 S4d S4d S0 S4a S4d /80udiaey  Aesse Jo adA| joadA]  Jaqunuss  Jaylewolg Juswieall  8dfy 949 u “Jouny
sisfjeue ajeLeAlnp sish[eue ajeLieaun

panupuo) :1'ss ajqey Arejuawsalddng

186



R
S ¥3LdVHD

'p1oq ui dnoib aouaisyey , ‘v dnosb uoneuaLWwa)dwo wWnsojuawbld BuLIBpoIsX = Hdx
‘Y dnoub uoneluswa)dwos wnsojuawbid BuLIBP0IaX = ) YSU dAIRI) = YY ‘189UBJ [219810]00 AI0JOBI81 = 9YI ‘|BAIAINS 8814-U0ISS8IB01d = S4d ‘[BAIAINS ||BIBAO = SO ‘SYIUOW = OW ‘OBl pJezey = YH ‘une|diiexo pue
[19BJN0JON[}-G = XON4 ‘Ulie|dI[EX0 PUB ULIOA0INI] ‘|19BIN0JONN-G = X04104 ‘[BAIMINS 9314-8SBaSIP = S4( ‘[eAIBJUI 89UBPLU0I = [J ‘Ulje|di[exo pue auiqendades = X0dy9 489U [e}2810[09 PaJUBAPE = JYJE. :SUOHBIABIGQY

187

BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

adfjousb <yp-9
|qeIoABJUN VdX
10'0>d sA ((9/9 10 y/9) pue
(eg1-€9 10°0>d vdX + (9/9) <1819
19 %G6) owQoyl 9dx) adfyouab G/6008 1S4 [ev] 2002
ye=4y SA OW 96 a|qesoney  wsiydiowdhjod pooilg  +89//101s! =9¥SIH-9dX X0dvd Q4oe  zv  “|e1d ozuol
62'0=d © vn
ow |'gL +(02) v/9 9<vp-9 [ev] 2002
SAOW Z'6L (Z)vn  wsiydiowhjod pooig G/6008 181 vdX X0dv0 o4oe gy “[e3d ozuol
19'0=d
(¥8'2-99'0
9.°0=d 19 %56)
(Sy'e-6v'0 1€°1=4Y
19 %S6) YN
ELL=Hd YV (81'2-0L0
(e9'1-Lt0 19 %S6) (91 vV [1el vooz
19 %S6) ¥2'1=44 (€5) oV 9<vp-9 “le 1
88°0=44 H/V IN (v2)9/9  wsiydiowAjod pooig G/60081s1 vdX xon4 04! €6 Jaydew|ysols
100=d Goo=d 90°0=d
(¢6'0-850  (00'1-€9°0 10°0>d ow gy
19 %G6) 19 %56) ow z9 SA (v2e) /2 +9/9 0<160v2950010  X0dyd 10 il [1gl 6102
€L°0=HH 6.°0=HH SA OW GG ow 9f (90€) /1 wsiydiowAjod pooig 8£6.1801s! YdX  vX04104 abels 08 “le 19 nH
8¢'0=d geo=d
(v5'1-880  (£5'1-060
19 %56) 19 %G6) -1+ 1L 1<06€$25v001 6 X0dv9 10 (16l 6102
LLL=HH 6L L=HH -9/9  wsiydiowAjod pooig 899808¢s! VdX  v¥X04104 0doe  08S “le 19 nH
S0 S4a S0 S4d S4d (u) Jojesedwod fesse joadf]  ajdwes Jaquinu si Jaylewolg  juswieal| adfy u  Jeak Joyiny
/,90UaIa)eYy J0 adA 049

sisAjeue ajeLeARINA

sisAjeue sjelieAlun

sjuaied 949 uj Adesayjowayd paseq-upe|dijexo Jo SW0IN0 JUWEaL} pUe SIJELOI] YdX UaM}aq UOIJRIJ0SSE ay} U0 SAIPN]S JO M3IAIBAQ :2'GS 3|qeL



CHAPTER 5

*p1oq ui dnoib aguaisyey , 9 dnoah uonejuawajdwod wnsojuawbid BWIAP0IdX = JdX ‘[BAIAINS 981)-U0ISSaIB601d = S4d
‘[BAIMINS [[BJBA0 = SO ‘PaIIoads J0U = "S°U ‘Ofjel piezey = YH ‘uile|di[exo pue UuLoA0INa] |19.IN0IoN|-G = X04704 89UBD [e10310]03 = JY7 ‘[EAIS)UI 8IUSPIU0D = |) ‘Ue|difexo pue auigendaded = X0dy) :SUOHeIARIqqY

9y°0=d yy0=d
(Z1'1-020 (Z1'1-02°0
0 %G6) D %56) 9/9 +9/3 9<9/2-9 ¥X04104 (1] 6102
16'0=4H 16'0=4H -9/9  wsiydiowAjod poolg  §///09¢s! IdX 10X0dvd  A-lil 8beig 08S “le 18 NH
10°0>d
(0£0-620 fdesayiowayo
10%G6) -9+ 9y BAlles H<VEIx 0 paseq losl s1oz
Sy'0=4H -yy  wsiydiowAjod /poojlg  €S6EY0LS] IdX -uejdiexQ N1l 86e1S 102 “le 1o dey
660=d y<0§18¢9
(@e'1-520
19 %S6) -0/9+ N skiee6un X04104 [6v] 2102
16'0=4H -¥/N  wsiydiowAjod pooid 1008¢ccs! -0dX 10 X0dvd su (454 “le39 nn
S0 s4d S0 (u) Joyesedwoay,aousisey fessejoadf]  ajdwes jo adA| Jaquinu si Jaylewolg juawyeal| 8df1 949 u  Jeak Joyiny

sisfeue ajeueAlnpy  siskjeue ajeLeAlun

sjuaned 949 ui Kdesayjowayd paseq-ure|diexo J0 WOINO0 JULUYEaI} PUB SINJEWOI] X USAMIA] UOIRIIOSSE Y} UO SAIPN]S JO MIIAIINQ €'GS 3|qeL

188



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
D
o
=
‘abed 1Xau uo Sanuiuog 'S ajqel Aejuswajddng
05°0=d
09'1=4d
YN
¥6°'0=4d
v/ I<V89t9
owgg (6) v
SAOW g'EL (8€) v/9 =96 |61y [gs] 1002
SAOW /7L (z2)9/9  wsiydiowAjod pooig 90v8€¢s! -adX Xond JHd! 69 “[e 18 YJed
880=d ¥9:0=d
(¢g'z-6v0  (87'1-92°0
19 %G6) 19 %G6)
8L'1=4d €2°0=44
/9 9/
(62'2-660  (6¥'1-+t°0 I<V89y°9
19 %G6) 19 %S6) (0¢) 979 (1€l vooz
¢’ 1=4dd 18'0=4d (65) v/0 =961 61y “le1
v/ LA (F) v wsiydiowdiod pooig 90v8€¢s! -adX Xond 4ol €0} Jaydew|ysols
I<V89y°2
€g0=d 10°0>d (o) vy qewixnad +
ow €°0¢ ow |'6 (ege) v/D =961 61y X074 91pJoN [vsl sloz
shnowp'gg  showg,  +(e21)9/0  wsiydiowAjod pooi|g  90¥8EES! -QdX 10X04104  oHOw  80S  “[ele wasialy
1v'0=d
(71'6-65°0
19 %G6) (91) ubiH uoissaidxa anssi X04704 il [v¥] 2102
9¢"1=4H (8y) mo7 YNYW Jowng BU adX l0Xodvo  abeis ¥9  “[elo wassey
S0 s4a Sdd S0 S4d (u) Kesse Jo adA| g|dwes Jaquinu si Joyewolg juawiesl| adfy u Jeak
Jojesedwod 10 adAL 949 Joyny
/,89Ua13jaY

sisfijeue ajeLRARNY

sishjeue ajeLieAln

sjuaned 949 ul Kdesayjowayd paseq-ure|diexo Jo WOINO0 JULYEal} PUB SINJEWOI] JdX US3Maq UOHRIO0SSE 3U} U0 S3IPNIS JO M3IAJAAQ :7'GS 3|qel



CHAPTER 5

le0=d

6¢ =44
9/9
L1'¢=Hd
v/9 Y<9r£6°9
ow §'92 (82) 9/9
SAOW Z'6 (v2) v usyeledsy [ss] ooz
paydeas 10N () vy wsiydiowAjod poolg  €6.66.1S! -QdX xond o4 65 “[e 19 Yied
y10=d
(861160
19 %G6)
YE L=HH
YN +Y/9
10:0>d 60°0=d
(€sv-1€1 (26'2-26°0
19 %G6) 19 %G6)
€V'C=HH G9'L=HH
YN VN
90°0=d 8z0=d
(ve'2-86'0 (16'1-€8°0 Y<9r£69
19 %56) 19 %56) (I
1S 1=4H 92’ L=HH (ev)vm usyzledsy X0dv) N [og] 6102
v/9 v/9 (6v)9/9  wsiydiowAjod poolg  €6.66.LS! -0dX  Jopx0o4l04w  ebeis 9oL “lelann
S0 S4d S4d S0 S4d ) Resse jo adh| a|dwes Jaquinu si Jayewolg juawieal| adfy u Jeak
Jojesedwod 10 adAy 949 ‘Joyny
/,89UaJ3jaY
sisfeue ajeueAnni sisf[eue ajeLeAlun

panupuog :y'Gs alqeL

190



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed Jxau uo Sanujuog ¢S ajqel Aejusiwaiddng
200=d I<viGeea
ow ol LD/
SAOW 9L €E N U168k [82l 1102
SAOW g 8c VN wsiydiowAjod pooig 181ELS] -adX 9-X04104w J4oe 22 “[e 19 sewe
gL 0=d
1y
—€1'0
19 %S6)
€.°0=4H
3
Ly"0=d
(81-¥20 N ALTAAY
19 %G6) -39 (141 LLog
G9'0=HH - N anssi up sk X04104 il “le 19
v -¥/N  wsiydiowAjod [BUWION 18LELs] -adX 10 X0dvd abels 54 ejonbseles
z1o=d 1z'0=d
(lze-€L0 (2e2-€8°0
19 %56) 19 %56)
G9'L=HH Ot L=HH
N YN
86°0=d €60=d
(8L1-€L0 (69°1-29°0 y<9Hv£6°9
19 %S6) 19 %S6) (e2) v
€1 1=4H ¢0'1=4H (98) v/9 usyzlLedsy lov] 2002
v/9 v/9 (z8)9/9  wsiydiowhiod poolg  €6.66.1S! -adX $-X04704  JHOW  S9L “[e 19 0zzny
S0 s4d S4d S0 S4d (u) Resse Jo adf| o|dwes Jaquuinu si Joyewolg Juawyeal| adfy u Jeak
Jojeledwod 10 adA 949 ‘Joyiny
/,80U813}3Y
sisA[eue ajeueAl NN sisf[eue ajeLeAlun

panuyuo) :'cs a|qey

191



vg'0=d
(85'2-€0°0
10 %36)
82°0=4H
N
1g:0=d
(85'9-60'0
19 %S6) eV vy
9/°0=4H (61) o
N (VRTA]

I<ViGecd

ui1G/sk]

wsiydiowkjod pooig 181E1S) -adX

¥-X04104  Jddw

[sal 110z

/5L “[e1e Bueny

(60"1-€2°0
‘19 %S6)
¢S'0=4H

BA)
62'1-19'0
19 %S6)
88°0=4H
N

(2€) /2
(0s1) o
(es) vy

I<viGecd

uj1G/sk

wsiydioukjod pooig 181E1S) -adX

9-X04104 04dJe

lzel zioe

Gee "N

(¥6°0-€€0
19 %G6)
1G°0=4H

2/9

(1817990
19 %G6)
16'0=4H

N

©92)9/9
(gz1) o
(8e1) v/

I<viGecd

uglgzsh

wsiydiowAjod pooig 181EISI -adX

X04704 J4Je

l6s] z1og

68¢ “e 18 uey

SO

S4d (u)
Jojesedwod
/,80U8.3JaY

sisfijeue ajeLEARNN

siskjeue ajeLieAlun

Resse Jo adAL o|dwes

10 adAL

Jaquinu si layewolg

juawiesl| adfy
J4I

u Jeak
‘Joyiny

CHAPTER 5

panujjuo :y'ss ajqel

192



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed 1xau uo Sanuuog ¢S ajqel Alejuswajddng
6¢0=d
(e51-610
19 %S6)
$G°0=HH
HIA]
(G1'2-160 a<vi6zeo [v€l 8002
19 %S6) a9 “le e
GO L=HH (12) o upLszsk eaiqieg
N (02) vy wsiydiowhiod pooig 1gLELs] -0dX X0dvd  J"ow Ly -ZauleiN
€0°0=d 20°0=d AN TAAY
Gez-1L @211 200=d 10'0>d (¥2) 9/9
19 %G6) 19 %56) ow /1 ow g +(G¥) OV upLszsk [e€l 8002
9'L=4y L'1=4d SAouw Ly sAow gl (eg9) v wsiydiowhiod $81A003Na] 18LELS) -QdX X04704  JHOW Ll " 10 aIed
y0°0=d g0°0=d 9/°0=d
(66°2-6€"1 (hvs—60L (292650
19 %G6) 19 %G6) 19 %S6)
£e'e=4yd vy'e=4dd G¢'1=4d
HIA] RIA] 9/
(18'2-6L0 (le'e-90° L (8L'1-2L0 W ALTAAY
19 %G6) 19 %G6) 19 %G6) €199 [1€] ¥002
05 =44 /8'1=HY €L =4y (€g) o up sk “le1e
N IN N (ov)vv  wsiydiowhiod pooig 18LELs] -adX xon4 0434 901 Jaydew|ysois
WAL TAAY
200=d (02) wv Adesaypowayd 6] 2002
ow €92 (C)RIA] up1szsk paseq “le 19
SAOW 9'GL +(e€)on  wsiydiowhiod pooig 1gLELs] -adX -upeidiexg  gHowW 65 UBAIO &7
S0 S4d S4d S0 S4d (u) Kesse Jo adf| o|dwes Jaquinu si Joyewolg juawieal| adfy u Jeak
Jojesedwod 10 8dAL 949 Joyny
/,80U8J3jaY
sisf[eue ajeLeAIN sish[eue ajeLieAlun

panuyuo) :'cs a|qey

193



CHAPTER 5

10°0>d

10 7=4d
HIB)
L€ 1=4Y
IN WA LTAAY
owee (V99
SA oW gL (6¢) v up sk [ss] Loog
SAOW y'/1 (e2) vy wsiydiowhlod pooig 18LELSs] -adX Xond  JWow ML “[e 19 ied
AN LAY
10'0>d 10°0>d
ow | ow / (0¢) o ugLGzsh [8s] 6002
SAOW gg SAow || (851 vy wsiydiowAod pooig 18LELSs] -adX $-X04704  J4ow 88l “le1a e
eg0=d AN LTAAY
ow ¢'9 Q199 [ool 0102
SAOw Q'8 (85) o upLszsk “[e 19 Iplewlsy
SAOW 9 (1p) vy wsiydiowAjod pooig 18LELs] -adX /X04104w odde Gl -auusng
10°0>d W ALTAAY
(Gr2-152
19 %56) (22) o upLszsk logl 002
Ly v=4H (6e) /v wsiydiowAjod pooig 18LELs] -adX $-X04704  JHowW 991 “[e 18 uay9
19°0=d
(69€-190
19 %G6)
0G°L=HH
9/
(26°'1-6¥°0 I<vigeea [v€l 8002
19 %S6) ((IRIA] “le e
76'0=4H (61) o ugLgzsh ealqijeg
N () v wsiydiowhiod pooig 18LELs] -adX Xon4  JYow 514 -ZaulJeiy
S0 S4d S4d S0 S4d (u) Kesse Jo adAL o|dwes Jaquinu si Jayewolg juawiesl| adfy u Jeak
Jojesedwod 10 adA 949 ‘“Joyny
/,80U8J3jY
sisAjeue ajeLeANA sishjeue ajeliealun

panuyuo) :p°cs ajqey



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

‘[RAIAINS 8814-U0ISS8IB01d = S4d ‘[BAIAINS |[RIBAO = SO ‘O1BI SPPO = HO ‘Pa

R
S ¥3LdVHD

‘p1oq ui dnoib 8dualajey , 'n dnoib uojejusLwa|dwod wnsojuswbid BuLIaP0IaX = HdX ‘YNSU BAIR[8] = YY U93UBI [B10810j09 AI0joRI8I = JYII

3ds 10U = "S°U ‘SYIUOLU = OLU “13JURI [B12310]02 JBISEIaW = JYIW ‘Ol pJezey = YH ‘une|diiexo pue [1I9eIN0JoNi-G = X0n4 ‘PIoe diuljo} pue
981N010N|}-G = X074 ‘Ue|dI[EX0 PUB ULIOAGINS] ‘[198IN0ION|I-G = X04T704 ‘[EAIAINS 8311-8SBaSIP = G4 ‘[eAIB)UI BOUBPIIU0D = |9 ‘Ure|difexo pue auigendaded = X0dy? J80UBd [198.0]00 PIJUBAPE = JYIE :SUOIBIABIGAY

WA TAAY
92'0=d G0'0=d [ev] €102
oweg'6e ow 19 (9) oy up sk “le 1
SAOW GG sAow g0l (8g) vy wsiydiowhiod pooig 1gLElLsd -adX 9-X04704w su €9 ojowewny
100=d £0°0=d
(AR AN (60e-¢1'L
19 %56) 19 %S6)
L¢'¢=4H 61'L=4H
I 3/
y0°0=d 90°0=d
(Gze-10L (682-96'0 I<vi6zzd
19 %S6) 19 %S6) (G2) 919
18" L=4H 19'1=HH (26) o U168k lov] 2002
N N (ev) vy wsiydiowhjod pooig 1gLELs! -QdX pX04704  Q¥ow  S9l “[e 9 0zzny
I<viGeeo
yg0=d €80=d ((ARIA]
‘ow '8 owgek +(L10oN up1szsk lev] 2002
SAOW E'g  SAOW Pyl (le)vv  wsiydiowAjod poojg 18LELS) -dX X0dvd Jdoe a4 “[e 19 0ZUOW
S0 S4d S4d S0 S4d (u) fesse jo adA| a|dwes Jaquinu si Jayewolg juawieal| adfy u Jeak
Jojesedwod J0 adA 949 ‘Joyny
/,80U8.13J0Y
sisf[eue ajeLeAN sisA[eue ajeliealun

panujjuo :y'gs ajqel

195



10'0>d 0'0=d J<v01€€

(8ez-02'1 (0oz-10°1
19 %S6) 19 %S6) 9/9+9/9 SIHYO | Ldsy X04104 l6v] 2102
691 4H €' 1=4H 9/9  wsiydiowAjod pooig GG9/1sl -9dX 10 X0dvd U gey “le19 N
10°0>d
10°0>d 20°0=d 10°0>d (eee
(6ee8LL (rz—201  (@2evlL it
19 %56) 19 %G6) 19 %S56) 19 %G6) (g5) 99 H<vee+ [val 9102
89'L=HH 0G°L=HH 8G°L=HH 65" L=HH (€8) 9V + (2) vv  wsiydiowAjod pooig su Hdx X04104 odde 0L “[e 19 uay9
10°0>d
(LL6—ev't
19 %G6)
G8'¢=tH
3/
(86'2-86°0
19 %G6) (2199 J<18€19 [59] 6002
LL'1=4H  8ouBssyIp (9v) 9/L “le
J/1 ON (82) /1 wsiydiowAjod poolg  89//¥01s! =9¥SIH-9dX X0dvd Jdde 16 [8x8amy
10°0>d J<18¢€19 lev] 2002
ow o'zl () 1L+ (61 19 “le
SAOW Z'2e (61)9/9  wsiydiowAlod poolg  89//¥0}s! =9¥SIH-9dX X0dvd J4de 144 18 0ZUOI
S0 S4d S0 S4d  (u) Jojesedwod/,a0usia)ey fesse joadf]  ajdwes jo adh) Jaquinu si Jayewolg juauwieal| adf} 949 u  Jeak oyny
sis[eue ajeLeAN sisA[eue ajeLeAIUN

CHAPTER 5

sjuaied 949 w Adesayjowaya paseq-uije|diiexo Jo aLWOIINO JuaLLal) PUe SIHIRWOI] HJX US3MIa] UOIJRID0SSE 8y} L0 S3IPN)S JO MBIAIBAQ :G'GS 3|qeL

196



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

R
S ¥3LdVHD

‘ploq u1 dno.b aouaisyay . 'y dno.b uojejusws)dwod wnsojuswbid
BULIBPOIBX = HdX ‘v dnoib uonejuawwsduwod wnsojuawbid euLiapoiax = ydx ‘[eAIAINS 8a1)-uoissaifoid = Sdd ‘Oljes SPPo = YO ‘[BAIAINS |[BJAAO = S0 ‘PaIHadS JOU = "S'U ‘SYuOW = Ow ‘Olye) pJezey = yH ‘urye|dijexo
pUB ULIOAOIN3| {[19BIN0JON-G = X04104 ‘[BANIAINS 884)-9SBASIP = S4J 480UBD [€}9810[00 = JYJ ‘[BAISJUI BIUBPLU0D = [J ‘Ule|di[exo pue auigendaded = X0dyD 99Ued [B}0810j09 PadUBAPE = DYOE :SUOHBIABIqaY

H<vp-9
100>d vdX
(e81-€9 adfyouab ajqeloaeiun pue
19 10'0>d s (9/9 10 G/60081S! J<18¢19 [ev] L002
%G6) ow gz /9) vdX + (9/9) 9dX) pue e
€=Hy SAOW 9’61 adfjouab ajqesoney  wsiydiowAjod pooilg  89//¥01s! =9¥SIH-9dX X0dvd J4de [14 19 0zUO
10°0>d
100>d 10°0>d 10°0>d (eee
(99z-¢e'L  (ve-gelL (ove-vel Ll
19 %S6) 19 %S6) 10%S6) 10 %S6) (29) W 9<ye9.- [val 9102
88'1=4H ¢L'1=4H €L'1=4H S.'1=4H (82) v9 +(gg) 99 wsiydiowAod pooig su 9dx X04704 odde 0} “[e 19 uayy
S0 S4d S0 S4d  (u) Jojesedwod/,a0usia)ey fesse joadf]  ajdwes jo adh) Jaquinu si Jayewolg juauwieal| adfy 949 u  Jeak oyny

sisAfeue ayeLeAlN

sishjeue ajeLRAIN

panuyuo) :g'cs a|qe)

197



"p1oq u1 dnoub 99uaIalaY , ‘[RAIAINS [[2IA0 = SO ‘O1R] PIBZRY = HH ‘190UBD [B10310[09 = JH7 ‘[eAIS)IUI S9USPILOD = [) :SUONBIASIGAY

10°0>d
(S2/0-8€0
19 %S6) -9/9+Vv/M9 H<vc66vc+608 Adesayrowayo
€6°0=HH SA - Y/ wsiydiowAjod BAlles/poojg 0€CLGLYSI LIYNW paseq-uie|difexQ Al 86e1S 102 [0s] 610z “le 18 dey
10°0>d
(eLo-L€0
19 %S56) -9/9+Vv/9 H<V88-¢959 Adesayrowayo
¢S'0=4H SA - YI/Y wsiydiowAjod BAlles/poolg £€90€.681 LIYNW paseq-uie|difexQ Al 86e1S 102 [0s] 610z “|e 18 dey
10°0>d
(€20-9¢0
19 %56) -9/9+v/9 H<v8910€-8899 Adesayjowayd
1S'0=4H SA-Y/Y wsiydiowAlod eAlles/poojdg  618€8/€ES! LLYNW poseq-uneidiexg Al 8Beis 261 [os] L0z “[e 3o dey
S0 sisAeue ajeLeAlun (u) Joyesedwoay/,a0ual8)eY Resse Jo adf) a|dwes jo adA Jaquinu si Jayewolg JUEIDEEE adfy 949 u Jeak ‘oyny

CHAPTER 5

sjuaned 949 ui Adesayjowayd paseq-ure|diiexo Jo SWOINO JUSLW}EaI} PUR SI3YJeWolq | IYNIA US3MIaq UOHRIO0SSE 3U} U0 S3IPNS JO M3IAJAAQ :9°GS a|qel

198



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed Jxau uo sanuiuog /°GS ajqe| Aejuswsajddng
910=d
ere 9<V96119
-¢8'0 (€e) Vv 9-X04704
19 %S6) (08) anssi BiyeeeUD 10 logl ¥102
19" 1=4H v/9+(¥6) 9/9  wsiydiowdjod Jownp  /8yGes) -1304X ¥-X04704 nedeys 202 “[e 19 ueueez
190=d H<v9611°9
owzgl -9/9
SAow QL -vM9 Biye6eUD [82] 1102
SAow g -yN  wsiydiowAjod poolg  /8¥Ges! -1304X Xond J40e ¢l “[e 18 sewe
20'0=d H<v9611°9
ow gzl (v) v
SA oW §'91 (CIA70] anssi BayeeeEUD (18] 9002
SAOW 0°0€ (1e)9/9  wsiydiowAjod Jownp  /8yGes) -1304X  -Xod10dw J4d0e 1S “le19 ung
8¢"0=d 29°0=d
(92°1-220 =180
19 %G6) 0 %S6)
€9°0=4H =4dH
v/9 v/9
100>d €0°0=d
(260-v00 (16'0-010 H<v9611°9
19 %56) 19 %G6) (06) 5/9
SL'0=4H 1€°0=4H (29) w9 Baye6eEUD [sal 110z
9/9 9/9 (o vy wsiydiowhjod poolg  /8%Ges! 104X 7-X04704 How /61 “[e 18 Bueny
S0 s4a S0 s4a Sdd (u) Joyesredwod fessejoadf]  a|dwes Jaquinu JayJewolg Juswyeal] adfy 949 u Jeak ‘oyny
/,80Ua.13Jay J0 adA Sl
sis[eue ajeueAN sishjeue ajeuealun

sjuaned 949 ul Kdesayioways paseq-urjeldiiexo Jo 3WOIIN0 JUSLEaI} PUB SISYIEWOI] LJIHX US3Maq UOHRIO0SSE 3U} U0 SIIPNIS JO M3IAIANQ :L'GS 3|qel

199



CHAPTER 5

(66'0-9€0

19 %56)
99'0=HH
4
(€T 1-150 H<v96LL9
19 %56) (19) v
G8'0=4H (©8) v/ BiyeeeuID l6s] 2oz
v/9 (6v1)9/9  wsiydiowAjod poolg  /8¥Ges! - 104X X04704 Jdde  68¢ “[e 19 ueg
16°0=d
(52e-€50
19 %G6)
L€' 1=HH
9/9
080=d
(80°2-250 H<v96LL9
19 %G6) (€1) 99
601 =4H (6€) 9V BiyeeeuI9 X0dv9 1o [eel ooz
9N (l9) vy wsiydiowhjod poolg  /8¥Ses! -LJ0UX  ¥-X04104w odow - €Ll “[e 18 Buer
0g°0=d 16°0=d
(g5e-120 (60°2-L¥"0
19 %S6) 19 %S6)
8G°L=HY 66°0=HY
W YN
(08'1-€90 (15'1-090 <y96LL2
19 %56) 19 %56) oy vn [1€] ¥002
10°'1=4Y G6'0=HY (19) v/9 BayeeEUD “le1d
v/9 v/9 (¥¥) 9/9  wsiydiowfjod poolg  /8¥Ses! - 104X Xond 04 GOL  Jaydewiysois
S0 S4d S0 S4d S4d (u) JojesedWod fessejoadf]  ajdwes Jaquinu JayJewolg Juawyeal] adfy 949 u Jeak ‘oyny
/,89UB13JaY 10 adAL Sl
sisfeue ajeLieAlnp sisf[eue ajelieaun

panupuog :L°SS alqeL

200



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

G 431dVHI
‘abed Jxau uo sanuiuoa /°GS ajqel Aejuswsajddng
060=d
(00e-1€0
19 %56)
96°'0=4H
N
(€L1-2v0 9<v961L1D [v€l 8002
19 %S6) (N “lew
G8°'0=4H (02) v/9 Bive6EUD ealqleg
v/9 (12)9/9  wsiydiowhiod poolg  /8%Ggs! -1304X JHow 214 -Zauleiy
y9°:0=d
(99'1-620
19 %56)
G9'0=4H
N
(12°1-6€0 H<v96112 [v€l 8002
19 %G6) (6) vv “lee
28'0=4H 61)vm BiyeeeuI9 ealqijeg
v/9 (61)9/9  wsiydiowhiod poolg  /8%Ges! -1304X QoW Ly -ZauleiN
oyo=d 0z0=d
(62'1-€50 (82'1-¥€0
19 %56) 19 %S56)
€8°0=4H 99°'0=4H
VN + IV YN + 9N
oLo=d 0'1=d
r11-v20 (09°:z-6€0
19 %G6) 19 %G6)
25°0=HH 10" L=4H
N YN
0,°0=d oro=d
(Gv'1-850 (611820 H<v9611°2
19 %56) 19 %G6) (I
26°0=4H 1G°0=YH (19) o7 anssi BayeeeEUD l6€] 6002
IN IN (6€)9/9  wsiydiowhiod Jownl  /8yGes) -1304X How - Gl “[e 19 enyg
S0 S4d S0 S4d S4d (u) Joyesedwod fesse joadA]  ajdwes Jaquinu Jaylewolg adfy 949 u Jeah Joyiny
/,80UBI3J3Y 10 adAL ]
sisfeue ajeLieAlnp sishjeue ajeuealun

panujjuo :°gs ajqel

201



CHAPTER 5

'p1oq ui dnoJb 89usIajaYy , 199UBI (1981009 AI0JORLEI = JYII ‘[eAIMINS 831)-U0ISSaIB0Id = S4d ‘[EAIINS [[BISA0 = SQ ‘J8IUED [B}DBI0|0I INEISEIBW = JYIW ‘SYIUOW = OW ‘Ol piezey = YH ‘une|dijexo
pue [19en0J0N}j-G = XON4 ‘Ulle|dI[EX0 PUB ULI0A0DNS] ‘I9BIN0ION|-G = X040 ‘[BAISIUI 80USPIIU0D = |9 “U80UBI [B}2310]00 = DY ‘UNe|difexo pue auige}oaded = X0dy?D I89UBD [B}0310]0 PJUBAPE = JYJB SUONBIASIGQY

H<v96L1L9
1.z adfjouab Baye6EuD
9|qe.Joney O -1304X
90°0=d 20°0=d sABLL (W/9 pue
(747 (€0'g +9/9 1JJYX 10 J<1LvGEd
-96°0 -91'L /pue 9/9 19943) 18YGes! 9-X04104
19 %G6) 19 %G6) adfyouab anssi pue =gLLusy Jo logl ¥102
€0°C=HH 2v'c=HH ajqesoney L 2 wsiydiowAjod Jownp  Gl9LLs) -10043 ¥-X04104 lrebeis  olg  “[els ueueez
100>d
(1e7-95°1
19 %G6)
09°C=HH H<v96LL9
adfjouab G¢ adfjouab
9|qelone) 0 a|qeloney O Biye6EUI
100>d A O adAjouad - 104X
(19¢-8¢'L 9|qe.Joney | pue
19 %G6) sA 8¢ (9/9 19943 I<1LpGed
GZ'C=HH pue v/v L994X) 18YGes! X0dv) 10
adfjoush sadAjoual pue =gLLusy ¥-X04104 [zel oLoz
8|qe.oney | a|qetoney g wsiydiowAjod poolg  GL9LLS! -10043 paijipoiy oHow €Lt “[e 30 buer
H<v96LLd
Baye6EUD
- adfouab - 199UX
9|qeIONR) |S pue
SA - (9/9 190HX I<1¥5e9d
100>d pue 9/ 19943) /8YGes!
ow g9l sadAjousb pue =gLLusy [sel 1102
SA OW GZ ajqesoney g wsiydiowdjod poolg  Gl9LLsI -10043 ¥-X04104 oHow /6L “[e 9 Bueny
S0 s4d S0 s4d S4d (u) Joyesredwod fessejoadf]  ajdwes Jaquinu JayJewolg Juswyesl| adfy 949 u Jeak ‘oyiny
/,89UdI8JaY 10 8dAL ]

sisA[eue ajeLreAnnpy

sisAjeue ajeliealun

panunuoy :/'ss ajqeL

202



R
S ¥3LdVHD

‘abed Jxau uo sanuuoI 'S ajqel Aiejuswajddng

203

96'0=d
(121250
19 %G6)
66'0=4H
9/9
200=d
(68'2-96°0
19 %S6)
19'1=4H
1

y§0=d
(8€'1-50
19 %S6)
L8°0=4H

(€9) 90
(1) 179
(1e) 1/1

1<9¢¢/d

BN LYZIUL
6€G198s! -€J04X

[ov] 2002

591 “Ie 10 0zzny

08:0=d
(62's-150
19 %G6)
£6'1=4H
i
(92-85°0
19 %G6)
22’ 1=4H
19

o1
(02) 119
8199

1<9¢e/d

BNLY2IUL
6€6198s! -€394dX

[v€] 800z “fe 10
8y  ealqieg-zoulep

8y'0=d
(S6'7-99'0
‘19 %S6)
8'1=4H
UL
6'1-¢v0
19 %S6)
16'0=HH
19

@ uL
8V 119
(€2) 9/9

1<9¢cld

BN LYZIUL
6€G198s! -€004X

[v€] 800z "B 30
Ly ealqlleg-zauiep

Sdd

Sdd

BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

sisf|eue ajeLeAlN

sisAjeue ajeleAlun

(u) Joyesedwod/,80uala)ey

Jaquinusl  JayJewolg

N Jeak ‘Joyiny

sjuaned 9y9 ur Adesayjoways paseq-uiejdiiexo Jo awoano Jusawieas} pue Aemyied YH ay} ul S19JeWOI] USIMISY UOIIRIIOSSE 3Y} UO SAIPN]S JO MAIAIBNQ :8'GS d|qeL



CHAPTER 5

'ploq ui dno.B 89uaIalay , "199UBD [}2310]09 AI0JORIIA] = YD1 ‘[RAIAINS 88I)-U

521601 = G4d ‘[RAIINS [[BISA0 = GQ ‘J3IUBD [B108I0[02 INBISBISW = JYIW ‘SLIUOW = OW ‘Olel pJezey = YH ‘une|dijexo

puE [19BIN0JONY-G = XON4 ‘UNe|dIfex0 PUB ULIOAONS| ‘IOBIN0IONY-G = X04T04 ‘[BAININS 831)-3SBaSIP = S4( ‘[eAI8JUI 30USPLUOD = ) 130UBD [2}03.0j00 = 9y ‘Une|diiexo pue auigendades = X0dy9 ‘SUOBIASIGQY

Go0=d
(09e-10°1 snjeis 10403 uonepljea
19 %G6) (71) porelfuroin uonelAypaw Adesaypowayd [621v102
06'}=4H (vv) parelfyrowun YN anssi Jownt BU 284S pased-xond Al abeis 85 “[e J8 oyunnop
100 =d
(g¢6'2—S11 snels 10yod £18n0dsIp
19 %G6) (6€) pareiuron uonelAypaw Adesaypowayo [61v102
€8'L=4H (26) pajelfypawun VYNQ anssi Jown| eu 84S pased—x0ond EES LEL “[e 19 oyunnow
0g0=d
(ree-850 20°0=d L€ uoissaldxa annebaN
119%56) owzel L uoissaldxa annisod uoissaudxa 1savd QeWnz|9BAqT 949! [e8]
6E°L HH SAOw 0L *15QvY Jo/pue |3IHIN ursjold anssi Jowny eu + LI3HIN  X0dVJ 40 X04104w 10 Qyow 8/ 9102 “[els eiey|
09°0=d
(€8°1-G€'0 y0°0=d
19 %G6) owgeL (8¢) uoissaidxa annebon uoissaldxa (eWnzI0enaq+ 949l [e8]
080 HH SAOW /'6 (0v) uoissaidxa annisod ursjold anssi Jowny eu 15avd  X0dvJ 40 X04104w 10 Qyow 8/ 9102 “[e}s esey|
05°0=d
ow gL (0¢) uoissaidxa annedan uolssaidxe Qewnz|oeAaqF 949l [z8]
SAOW gL (8y) uoissaidxe aAwISOd ursjo.d anssi Jown| eu LEJHN  X0dv9 40 X04704wW 10 Qyow 8/ 9102 “[e s eiey|
S4d S4d  (u) Jojesedwody/,0ousla)ey fessejoadf]  odwesjoadfl  Jaqunu sl JoyJewolg JUEIDEEE adfy 949 N Jeak ‘loyiny

ISA[eue ajeLeAniy

sisAjeue ajelieAluN

panupuog :g'Gs alqeL

204



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

R
S ¥3LdVHD

‘ploq u dno.b aouaisyay , uredas yayewsiw jusiayold = YNNd
‘[AIAINS 831)-U01SSalB04d = S4d ‘[EAIANS |[eI8A0 = SO ‘PAIHIIAdS JOU = "S°U ‘SYIOW = Ow “redas yajewsiw = YN ‘0nel piezey = YH ‘urjeldifexo pue |19e1noJonjy-G = X0n4 ‘ulre|dijexo pue uloAoINa| ‘|19eInolon|y-G =
X04704 “redas ygjewsiw Juaidyap = YNINP ‘[BAIAINS 881)-9SBaSIP = S4( J9OUBD [€}0810]00 = JYJ ‘[BAIBIUI BOUBPLU0D = [J ‘Urjeldilexo pue aulqendades = X0dy) J89UeD [€}98.000 PAIUBAPE = JYOE :SUONBIABIGQY

100>d
(18'z-91'L
19 %G6) (0951) HiNNd snjejs qewixniad [69] 8102
08'1=4H (cL1) YNWP wsiydiowAjod anssi Jowny HININ + ¥X04104 nedeys 981 “[e1d siojey
20°0=d 10°0>d ¥0°0=d €0°0=d
(0oe-ve1  (loe-veL  (1L2-¥0'L (15e-62'L lov] 6102
19 %S6) 19 %S6) 19 %S6) 19 %S6) (002) ynwd snyels X0dv9 “le3w
89" 1=4H 8/'1=4H 8€"1=4H ¢ 1 =4H (S€) HINWP wsiydiowAjod anssi Jowny HININ Jo’X04104 Gee Deuenels
620=d
(36'6 6v°0=d
=10 (6'1-¥20) (L) HNp snjels [o210102
L =4H 69°0=4H (¥OL) YWWd  uoissaidxa uIgjoid anssi Jowny HINN X04104 M-l 86eig GLI “[e 18 wiy
S0 S4d S0 S40  S4d  (u) 8ouauaay/,Jojeredwo) fesse jo adA]  ojdwes Jo adAp Jaylewolg juawiyeal| adfy 949 u Jeaf Joyiny
sisf[eue ajeLeAN sisf[eue ajeuealun

sjuaned 949 w Adesayjoways paseq-uie|diiexo Jo awoano juawness) pue Aemyied YA Y} Ul SI9HJELIOIG U33M]S] UOIRII0SSE U} UO S3IPNS JO MAIAIAAQ :6°GS 3|qeL

205



CHAPTER 5

02 (salaife yoq

ur s4163)1/1
61 (ara1re
0g°0=d 20°0=d oyo=d 100=d auo ul sy1ys)

(v0e-120 (bse-er'L  (Orz—v20  (Gee-LLL /S +6LL fdesayiowayd (91
19 %G6) 19 %G6) 19 %S6) 19 %56) (sajaire rogq 190/ 65/ 1@ Jeads. wispue| paseq 1102 e
02'L=4H 00'2=4H GZ'1=4H €6'1=4H ursylys) s/s  wsiydiowAjod pooig eu LIIH -ugeldiexg  QHOW 8l 19 Mfezeyo

10°0>d
((ad A
19 %56)
SZ'v=HH
N
(1 1-¢¥'0 (v) VY V<9/6669 [59]
D %56) aoualalIp (ve) v/m 6002 e
¢L'0=4H V/9 ON (€9)9/9  wsiydiowAjod poolg 915108184 usyeag Ldsy-INLY X0dvd J4de 16 19 [9Xeamy
qeWwIxn}ad
G00=d /qewnz|oenaq
(2£9-00'L FX04104 10 2]
119 %G6) (€1 1) uarayoid uoissaldxa anssn gewnz|oenaq ‘8102 “|e
CG'¢=HH (6) sso01 uleloild  Jowny) eu 1Y FX0dV)  JHOW 1L 18 Jepung
S0 S4d S0 S4d (u) Jojesedwod fesse jo adf]  ajdwes Jaquinu sI Jaylewolg juswyeal| adfy N Jeak
PR:RIETETEN] 10 adf) 949 ‘Joyiny
sisf[eue ajeueAnn sisf[eue ajeLeAlun

sjuaned 949 ui Adesayjowayd paseq-ure|diexo Jo aWoo}N0 Juawieal} pue sisayiuis YNQG pue asuodsal abewep yNQ Ul SI9HIBLIOIG U33M]S] UOHBIJOSSE U} U0 SAIPNJS JO MAIAJAAQ :0L'SS 3lqel

206



BIOMARKERS IN PREDICTING TREATMENT OUTCOME OF INTRAPERITONEAL CHEMOTHERAPY

R
S ¥3LdVHD

'p1oq ul dnoib aoualsley , ‘yeads. wapue) = Y| ‘| BugorIUI-YNIN 9SBISWIOS] SURLYSID [Aj04d-1Apidad = [NId ‘[eMAINS 881}
-u01s$a1601d = S4d ‘[BAIAINS |[BIBAO = S J8IUBD [B}0310]03 OIBISBIBW = JYIW ‘SUIUOW = OW ‘9SBIaSURIAYIE YNG-auluenbify[e-90 UewWny = WO ‘Olel plezey = YH ‘| Jadued uj pajejAyiawiadAy = 19| ‘uie|dijexo
pue [1984N0J0N}-G = XON4 ‘Une|di|exo pue uLIoA0INa| ‘[19BIN0ION|-G = X04704 ‘[BAI8IUI 82USPHUOI = | 48UEI [B19810]09 = QY7 ‘une|di[exo pue auiqendades = X0dy9 Pajeinw eisejasibuea)-eiXeje = j1Y :SUONeIAIqqy

L10=d 10'0>d 9z°0=d €0°0=d
(62620 (16'9—¢v'L (1650  (6€'9-0L'L oy 11

19 %S6) 19 %S6) 19 %S6) 19 %S6) (6€) anssi 1<95¢5- ¥X04704w [ogl 0102
90'¢=4H y1'€=4H 60'¢=4H G9'¢=4H 1/9+(6€)9/9  wswydiowhiod  Jownl  6¥9G291s! 1NON 10 X0dY) JHow 88 “[e 19 sied

50°0=d 8,°0=d 600=d €8°0=d
(0z6-86'0  (86Ch¥0 (GL'/-€80 (2872-€V0 B gewnzioensq 8218102
19 %S6) D %S6) 19 %S6) 19 %S6) (999 9<96/ 15466 '6:6°'610000 IN + X0dY9 “le18
10°€=4H SL'L=4H €¥'¢=4H L L=4H (9)9/9  wsiydiowAjod pooild  8/9¢€¢es! INId 10 X04104 JHow 02 efeuang

y0°0=d 10°0>d 10'0>d 10°0>d
(6se-20t (6821 (0Ev—eet (159-09'L (R4 B 821 8102
119%G6) 19 %S6) 110 %G6) 19 %S6) +(€19/m9 0<96/1666'6:6'610000 9N qewnzioeasq “le19
16" 1=4H 19'¢ =4H 8€'¢=4H ¥¢'€=4H (621)9/9  wsiydiowAjod pooilg  8/9¢€¢es! LNId +X04104 qHow (348 efeuans
S0 S4d S0 S4d (u) Jojesedwod fesse jo adf]  ajdwes Jaquinu si Jaylewolg uswyeal| adfy N Jeak
/,80UaJajaY 10 adA]. 49 Joyiny

sisAjeue ajeLeAlN sisjeue sjelieAun

panupuo :01'GS 3|qeL

207



