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Current Pharmacogenetic Approach for Oxaliplatin-induced Peripheral Neuropathy among
Patients with Colorectal Cancer: A Systematic Review

Ahn, Soojung' - Choi, Soyoung' - Jung, Hye Jeong” - Chu, Sang Hui®
"The Graduate School of Yonsei University, Seoul; *Severance Hospital,Seoul; *College of Nursing-Mo-Im Kim Nursing Research Institute, Yonsei University, Seoul, Korea

Purpose: Peripheral neuropathy is common among colorectal cancer (CRC) patients who undergo oxaliplatin-based (OXL) chemo-
therapy. A pharmacogenetic approach can be used to identify patients at high-risk of developing severe neuropathy. This type of ap-
proach can also help clinicians determine the best treatment option and prevent severe neurotoxicity. The purpose of this study is to
investigate the evidence of pharmacogenetic markers for OXL-induced peripheral neuropathy (OXIPN) in patients with CRC. Meth-
ods: A systematic literature search was conducted using the following databases up to December 2017: Pubmed, EMBASE, and CI-
NAHL. We reviewed the genetic risk factors for OXIPN in observational studies and randomized controlled clinical trials (RCTs). All pro-
cesses were performed independently by two reviewers. Results: Sixteen studies published in English between 2006 and 2017 were
included in this review. A genome-wide association approach was used in one study and various candidate genes were tested, based
on their functions (e.g., DNA damage or repair, ion channels, anti-oxidants, and nerve growth etc.). The genes associated with inci-
dence or severity of OXIPN were ABCG2, GSTP1, XRCC1, TACT, and ERCC1. Conclusion: This study highlighted the need and the im-
portance of conducting pharmacogenetic studies to generate evidence of personalized OXIPN symptoms management. Additional
studies are warranted to accelerate the tailored interventions used for OXIPN in patients with CRC (NRF-2014RTA1A3054386).
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PRISMA 2009 Flow Diagram
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Figure 1. Flow of selection.
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Table 3. Genes and Functions

Gene Full name Function

ABCCT  ATP-binding cassette subfamily C ABC-transport various molecules across extra-and intra-cellular membranes MSH-DNA damage repair

ABCC2 member 1,2

ABCG2  ATP-binding cassette subfamily G member2  Functions as a xenobiotic transporter which may play a major role in multi-drug resistance and serves
as a cellular defense mechanism in response to mitoxantrone and anthracycline exposure

ACYP2  Acylphosphatase 2 Involved in pyruvate metabolism

AGXT  Alanine-glyoxylate aminotransferase Localized mostly in the peroxisomes, where it is involved in glyoxylate detoxification. Mutations in this
gene, some of which alter subcellular targeting, have been associated with type | primary hyperoxaluria

CCNH  CyclinH The protein encoded by this gene belongs to the highly conserved cyclin family, whose members are
characterized by a dramatic periodicity in protein abundance through the cell cycle

DLEU7  Deleted in lymphocytic leukemia, 7 Unknown

ERCCT  Excision repair cross-complementation group 1 DNA repair, drug metabolism

FARS2  Phenylalanyl-tRNA synthetase 2 Charges of tRNA with phenylalanine in mitochondrial translation

FOXC1  Forkhead box C1 Binds to cognate sites of FREAC-3 and FREAC-4 which result in bending of the DNA at an angle of
80-90 degrees

GMDS  GDP-mannose 4, 6-dehydratase Catalyzes the conversion of GDP-D-mannose to GDP-4-dehydro-6-deoxy-D mannose

GSTP1  Glutathione S-transferases pi 1 Functions in xenobiotic metabolism and play a role in susceptibility to cancer, and other diseases

GSTT1  Glutathione S-transferases Theta 1 Catalyzes the conjugation of reduced glutathione to a variety of electrophilic and hydrophobic
compounds

GSTM1  Glutathione S-transferases Mu 1 Functions in the detoxification of electrophilic compounds, including carcinogens, therapeutic drugs,
environmental toxins and products of oxidative stress, by conjugation with glutathione

[TGAT  Integrin, alpha 1 Catalyzes the conversion of GDP-D-mannose to GDP-4-dehydro-6-deoxy-D mannose

[TGB3  Integrin, beta 3 Enhances activation of ERK 1/2, ERK 1/2-pathway that is essential for successful regeneration and
formation of new growth cones

MLHT  MutL homolog 1 DNA repair, drug metabolism

PELO Pelota homolog (drosophila) Normal chromosome segregation during cell division and genomic stability

SCN2A  Sodium channel, voltage gated, Provide instructions for making sodium channels. Transport positively charged sodium atoms

SCN4A  type Il alpha subunit (sodium ions) into cells and play a key role in a cell's ability to generate and transmit electrical signals

SCN10A

SK3 Small conductance calcium-activated Small-conductance calcium-dependent potassium channel after hyperpolization current

potassium channel 3

TACT Tachykinin precursor 1 Excites neurons, evokes behavioral responses, is potent vasodilators and secretagogues, and contracts
(directly or indirectly) many smooth muscles

TSPYL6  Testis-specific Y-encoded-like protein 6 Aggregates, arranges and bonds together of a nucleosome, the beadlike structural units of eukaryotic
chromatin composed of histones and DNA

XPD Xeroderma pigmentosum D ortholog Participates in DNA unwinding during nucleotide excision repair, which may alter the efficacy of
platinum-based chemotherapy

XRCC1  X-ray repair cross-complementing protein 1 Involved in the efficient repair of DNA single-strand breaks formed by exposure to ionizing radiation

and alkylating agents

ATP = Adenosine triphosphate; MSH=MutS homologs; DNA = Deoxyribonucleic acid; RNA = Ribonucleic acid; FREAC = Forkhead-related activators; GDP = Glycerophosphoryl
diester phosphodiesterase; ERK = Extracellular signal-regulated kinases.
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