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Safe management of 5-fluorouracil, leucovorin, and oxaliplatin
(FOLFOX) + panitumumab in a patient with metastatic colorectal
cancer undergoing hemodialysis for bilateral nephrectomy: a case
report
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Background: Chemotherapy in metastatic colorectal cancer (nCRC) undergoing in hemodialysis (HD) for
end-stage renal disease (ESRD) remains an unsolved problem due to the high risk of toxicity. Sporadically,
some HD patients were treated effectively with chemotherapy drugs, mostly under close nephrological
monitoring and ensuring the continuation of dialysis. Although this suggests major confidence in offering
therapeutic chance also in ESRD oncological patients, there is no evidence on the safety of chemotherapy in
patients undergoing bilateral nephrectomy.

Case Description: In this report, we present a case of a 69-year-old man with metastatic left colon cancer
undergoing HD for prior bilateral nephrectomy who was treated with palliative hemicolectomy for intestinal
obstruction and then 5-fluorouracil (5-FU), leucovorin, and oxaliplatin (FOLFOX) and panitumumab for
about 6 months. The patient experienced only modest side effects under chemotherapy, including acneiform
rash (G2) and neutropenic incidents (G2-3), which did not differ from those expected in the general
population. Although he was totally dependent on dialysis and had a high risk of complications during
chemotherapy, multidisciplinary management made it possible to offer a therapeutic opportunity to a frail
patient who needed medical treatment for stage IV cancer.

Conclusions: HD patients with ESRD should not be excluded # priori from chemotherapy for the fear of

side effects since multidisciplinary management can offer a safe oncological cure and chance to disease control.
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Introduction chemotherapy (fluoro-pyrimidines, oxaliplatin and/or

irinotecan) in association with monoclonal antibodies

Colorectal cancer (CRC) is the second leading cause of
cancer-related mortality worldwide and is associated with
high morbidity (1).

Based on tumor molecular characteristics, treatment for

metastatic CRC (mCRC) primarily consists of systemic
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targeting the epidermal growth factor receptor (EGFR) or the
vascular endothelial growth factor (VEGF) (2). Particularly, in
the absence of activating mutations of RAS and BRAF genes,
combinations of chemotherapy with anti-EGFR agents, such
as cetuximab or panitumumab, are valuable options especially
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in patients with left-sided colon cancer. Tumors displaying
either RAS or BRAF mutations, although, are resistant to anti-
EGFR therapies and are commonly treated with combinations
of chemotherapy and anti-angiogenic drugs (3).

These cytotoxic drugs, as well as monoclonal antibodies,
are quite safe and manageable. However, there are situations
in which their use is contraindicated or they should be used
with caution. In patients with acute renal failure or severe liver
dysfunction, for example, the dose of drugs would be reduced
or, as well, some chemotherapeutic agents omitted. In case of
hypersensitivity to oxaliplatin, specific desensitization protocols
must be followed, while patients harboring mutations
inactivating in the dihydropyrimidine dehydrogenase (DPYD)
gene, that encodes the enzyme responsible for the metabolism
of fluoropyrimidines, are intolerant to standard doses of
S-fluorouracil (5-FU) or capecitabine.

Relatively to those patients dialyzed for end-stage
renal disease (ESRD)—or for the rare event they have no
kidneys—that need anti-cancer therapies for mCRC, there
are many concerns about the safety of chemotherapy, since
a paucity of data are actually available.

Here, we report the case of a patient with mCRC on
hemodialysis (HD) for previous bilateral nephrectomy
who was treated with an association of 5-FU, leucovorin,
and oxaliplatin (FOLFOX), and panitumumab. We
present this case in accordance with the CARE reporting
checklist (available at https://pcm.amegroups.com/article/
view/10.21037/pcm-23-1/rc).

Highlight box

Key findings

e This is a case of a dialysis patient for previous bilateral
nephrectomy with metastatic colorectal cancer safely treated with
5-fluorouracil, leucovorin, oxaliplatin, and panitumumab.

What is known and what is new?

* Patients with end-stage renal disease (ESRD) are frail individuals
at risk of complications.

* ‘Treatment of cancer patients on dialysis represents an unsolved
problem due to the scarcity of available data and the difficulty of
carrying out prospective studies.

* To our knowledge, this is one of the few cases described of
chemotherapy in a patient with ESRD for bilateral nephrectomy.

What is the implication, and what should change now?

® Multidisciplinary management of ESRD frail patients can offer a
safe oncological cure.

* Hemodialysis patients with ESRD should not be excluded a priori
from chemotherapy.
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Case presentation

All procedures performed in this study involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

In August 2021, a sub-stenosing adenocarcinoma of
the left colic flexure was diagnosed by colonoscopy in a
69-year-old Caucasic man after recurrent episodes of
constipation. A computed tomography (CT) scan with
contrast confirmed the left colon tumor with metastatic
loco-regional nodes and showed multiple (>10) bilateral
liver metastases. Both carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 (CA19-9) levels were increased
(22.6 ng/mL and 125 U/mL, respectively).

His medical history included arterial hypertension on
treatment, hypothyroidism secondary to thyroidectomy,
benign prostatic hypertrophy, cholecystectomy, emergency
right nephrectomy in 1968 due to kidney rupture secondary
to trauma, left nephrectomy in 1996 due to a renal mass
which was histologically negative for neoplasm. Since 1996,
the patient undergoes three-weekly HD treatment due to
the ESRD secondary to bilateral nephrectomy. The patient
reported no smoking or alcohol habit, while illness family
history was not relevant.

Considering the risk of bowel obstruction, the patient
underwent a palliative left hemicolectomy with terminal
colostomy; during surgery, some isolated nodules suspected
for carcinosis of the abdominal wall were found and
resected. Histological examination revealed a pT4 poorly
differentiated adenocarcinoma; the margins of resection were
negative; peritoneal nodules as well as 7 of 14 lymph nodes
were positive for metastasis of adenocarcinoma (pN2b M1).

The patient was then evaluated by an oncologist from
another center but did not receive any indications for
antineoplastic systemic treatment due to high risk of
toxicity for his ESRD. He finally came to our attention
in December 2021 for a second opinion. The patient
was in fair general clinical condition; he complained of
asthenia and postprandial abdominal pain which subsided
with evacuation. The CT scan confirmed multiple bilobar
hepatic metastases (max diameter, 3.5 cm) and peritoneal
carcinosis. Molecular analysis of KRAS, NRAS, and BRAF
genes on tumor sample did not show any pathogenic
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Figure 1 Diagram of patient’s history and clinical course. HD, hemodialysis; CRC, colorectal cancer; FOLFOX, 5-fluorouracil, leucovorin,

and oxaliplatin; SD, stable disease; PD, progressive disease; BSC, best supportive care.

mutations. Microsatellite analysis resulted stable. The
analysis of single nucleotide polymorphisms (SNPs) of
the DPYD revealed a heterozygous variant (c.2194G<A)
requiring a dose reduction of 25% for the use of
fluoropyrimidines. Blood chemists showed hypochromic-
microcytic anemia [hemoglobin (Hb), 8.1 g/dL], and a
slight increase in gamma-glutamyl transferase (79 IU/L)
and phosphatase alanine (207 IU/L); both CEA and CA19-9
levels were incremented, respectively 78.2 ng/mL and
801.6 IU/mL.

Considering the good performance status (PS) and
both clinical and molecular characteristics of the tumor
(left-sided; RAS/BRAF wild type), in agreement with the
reference nephrologist, we decided to start a first-line
chemotherapy with FOLFOX-panitumumab [oxaliplatin
85 mg/m’ intravenously (IV), over 90 minutes; folinic acid
400 mg/m” IV, over 120 minutes; 5-FU 400 mg/m’ IV bolus,
then 2,400 mg/m’ IV infusion over 46 hours; panitumumab
5 mg/kg IV infusion over 1 hour; every 2 weeks], continuing
the three-weekly HD treatment. Dosage of chemotherapy
drugs was globally reduced to 50-60% as a precaution
for ESRD and DPYD. The first day of each cycle was
always carried out on Monday, while HD was normally
performed on Tuesdays, Thursdays, and Saturdays.
Close monitoring of blood count, kidney function, and
electrolytes was performed before each dialysis session.
In addition to comorbid medications, the patient was
taking corticosteroids and antiemetics for 48 hours after
chemotherapy, granulocyte growth factors (filgrastim) for
secondary prophylaxis, renal-dosed alpha erythropoietin for
anemia and transdermal fentanyl to control pain.

Between December 2021 and June 2022, he completed
12 cycles of FOLFOX-panitumumab without any
significant adverse effect, except for acneiform rash (G2)
treated as per clinical practice and neutropenic incidents
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(G2-3) treated with granulocyte colony-stimulating factor
(G-CSF). Chemotherapy was administered in reduced
doses. Patient underwent two infusions of chemotherapy
with doses reduced to 50% for PS and comorbidities; the
good tolerance to the treatment allowed us to increase
the dosages to 60%: 5-FU in relation to the result of the
SNPs (DPYD) and oxaliplatin in relation to the renal
function [creatinine clearance (CrCL) <30 mL/min].
After approximately 3 months of chemotherapy (6 cycles),
the CT scan described a stable disease according to the
related Response Criteria (rRC), although a noticeable
improvement of the clinical condition of the patient, in
particular the resolution of abdominal pain resulting in
a reduction in opioid dosage. The reevaluation by CT
performed after 12 cycles of FOLFOX-panitumumab
showed disease progression. The patient’s clinical conditions
suddenly worsened (inappetence, marked asthenia, and the
need for frequent transfusions due to persistence of Hb
values <8 g/dL). In consideration of the progression of the
disease and the patient’s PS, a new line of active oncological
treatment was not considered, favoring palliative care and
support at home. Patient died in August 2022. A timeline
representation of the patient’s history is depicted in Figure 1.

Discussion

In recent decades, the number of dialysis patients with
mCRC has been increased due to the improvement
of life expectancy despite renal disease (4). Drugs
commonly used in mCRC include various combinations of
fluoropyrimidines, oxaliplatin, irinotecan, and monoclonal
antibodies against EGFR or VEGF, whose safety and
efficacy, however, have been poorly investigated in HD.

HD increases the risk of chemotherapy overdoses or
excessive drug clearance with consequent ineffective doses.
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Based on pioneering studies on in vitro pharmacokinetic of
20 chemotherapeutic agents (5), drugs have been historically
classified into “good, intermediate, and ineffective”
dialyzable. Several variables, however, are responsible of
in vivo pharmacodynamics, including: (I) drug molecular
weight; (II) volume of distribution; (III) tissues-to-plasma
transfer-drug rate; and (IV) transformation of drugs into
active or inactive metabolites (6).

Although there are no real concerns about the use of
5-FU and monoclonal antibodies in patients with ESRD,
given their very low renal excretion (7,8), data on the use of
irinotecan and oxaliplatin are very limited.

Our experience with a common oxaliplatin-based
regimen (FOLFOX) in association with panitumumab
in a HD patient for previous bilateral nephrectomy was
comparable, in terms of safety and manageability, with
respect to the general population treated with the same
drugs. This suggests some considerations on the possibility
of using oxaliplatin also in patients with ESRD, removing
possible fears and perplexities.

Oxaliplatin is an alkylating agent that blocks DNA
transcription and replication. About 73% of infused
oxaliplatinum rapidly binds to plasma proteins and
erythrocytes or is eliminated through the urine, while
the platinum remaining in the systemic circulation (free
platinum) is responsible for anticancer activity and side
effects (9). Of note, after oxaliplatin infusion, most of
the circulating platinum in plasma consists of inactive
biotransformation products. One hour after the end of
the infusion, most of the unbound platinum consists of
inactive low molecular weight platinum conjugated with
glutathione, L-methionine, and L-cysteine, while only
<12% of the unbound platinum remains unchanged. After
3 hours, free oxaliplatin constitutes <5% of the unbound
circulating platinum (10). These observations are consistent
with the hypothesis that the active form of oxaliplatin is
cleared within the first hours after infusion by mechanisms
independent from renal function. Subsequently, biologically
inactive low molecular weight platinum is excreted via
glomerular filtration, which could explain why renal failure
does not increase oxaliplatin-related toxicity (11).

Generally, the use of oxaliplatin is discouraged in patients
with CrCL <30 mL/min. Although no specific dosage has
been established in HD patients with ESRD, previous
reports would suggest that toxicity do not increase for
patients with impaired renal function (12-15). Moreover,
a study by Watayo et 4l. investigated the use of oxaliplatin
in dialysis and showed that free platinum is completely

© Precision Cancer Medicine. All rights reserved.

Precision Cancer Medicine, 2023

eliminated by HD (16).

Typical concerns when planning chemotherapy in
a dialysis patient is dosage choice and timing of drug
administration in relation to HD sessions. Dose reductions
are often required to optimize drug exposure, ensure
efficacy, and reduce the risk of side effects (12). Relatively
to oxaliplatin, however, there are only few data on systemic
treatment modalities in dialysis patients, particularly
regarding dose adjustment and timing of HD. Gori et al.
proposed a 50% dose reduction of oxaliplatin for dialysis
patients with mCRC, maintaining the standard biweekly
schedule and performing HD on the same day of drug
infusion (17). Anyway, oxaliplatin dose reduction may not
be necessary if HD is performed soon after the infusion, as
suggested by a study monitoring plasma concentration of
total and free platinum in patients undergoing dialysis (16).

Overall, the absence of satisfactory case series, the lack
of randomized clinical trials, and the absence of reliable
data on the efficacy and safety of standard chemotherapy
regimens in patients with ESRD often leads clinicians to
consider only best supportive care for dialysis patients.
In this context, we decided to treat with FOLFOX and
panitumumab a patient with mCRC and ESRD requiring
three-weekly dialysis. Notably, preliminary investigations
revealed a SNP of DPYD, which affect enzymatic
activity and the severity of fluoropyrimidine toxicity. Our
experience can be considered positive as the patient stopped
treatment after about 6 months due to progressive disease,
without having experienced serious adverse events related
to chemotherapy. Moreover, during the treatment period
we observed clinical improvement for symptom relief and
a relative stability of the disease. To obtain these results,
the following precautions have been implemented: (I) the
infused liquids have been reduced to a minimum respecting
the dilutions that guarantee pharmacological stability;
(II) the dialysis sessions were performed within 24 hours
immediately following chemotherapy infusion (day 1) and
at the end of 5-FU continuous infusion (day 3).

Conclusions

The treatment of dialysis cancer patients represents
an unsolved issue due to the scarcity of data available
and the difficulty of carrying out prospective studies.
Furthermore, patients with ESRD are frail subjects at risk
of complications that, in the event of a diagnosis of cancer,
could receive treatments potentially incompatible with
their kidney disease or capable of abruptly altering their
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delicate clinical balance. We reported a case of a dialysis
patient for previous bilateral nephrectomy with mCRC
and SNP of DPYD safely treated with FOLFOX and
panitumumab. Our experience strengthens that dialysis is
not an absolute contraindication to systemic treatments,
as long as multidisciplinary management is always
guaranteed.
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