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Abstract

Background: Previous studies have shown that patients who underwent renal transplantation were at a greater risk
of developing malignancies. Due to advances in effective surgical techniques and immunosuppressive therapies,
organ recipients live longer. Yet, there is insufficient information about the recommended type of therapy for colorec-
tal cancer patients following transplantation. We describe the oncological treatment of a patient with renal transplan-
tation, who presented with metastatic colon cancer 5 years after transplantation.

Case presentation: A 66-year-old Caucasian male patient, with hypertension, type 2 diabetes mellitus, paroxysmal
atrial fibrillation, and renal failure underwent successful kidney transplantation in 2013. In April 2018, the adeno-
carcinoma of the sigmoid colon was found, and surgical resection was performed. The histological diagnosis was
low-grade adenocarcinoma. Fluorodeoxyglucose positron emission tomography/computerized tomography scan
showed a 2.5-cm metastasis in the VIIth segment of the liver and a metastatic paraaortical lymph node on the left. The
clinical diagnosis was, therefore, metastatic (stage IV) sigmoid colon cancer (AJCC TNM system). The ongoing medica-
tions of the patient included immunosuppressive drugs and medication for his cardiovascular comorbidities. In July
2018, palliative cetuximab plus folinic acid—fluorouracil-irinotecan chemotherapeutic treatment was initiated, then
cetuximab was substituted for panitumumab because of adverse events. In August 2018, the follow-up positron emis-
sion tomography/computerized tomography scan revealed stable disease. Because of side effects, the patient was
unwilling to continue with the panitumumab plus folinic acid—fluorouracil-irinotecan treatment regimen. Therefore,
the patient received 10x 5 Gy stereotactic body irradiation for his liver metastasis and mono-panitumumab therapy.
By January 2019, the positron emission tomography/computerized tomography scan showed regression of the liver
metastasis but a progression in the paraaortic lymph node. Therefore, 5x 8 Gy stereotactic irradiation was given to
the paraaortic lesion. Meanwhile, the patient received altogether 16 cycles of panitumumab until June 2019, when
complete remission was attained. In July 2019, the patient suffered a hemorrhagic stroke, probably due to his cardio-
vascular comorbidities, and died subsequently.
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patient with metastatic colorectal cancer.

treatment

Conclusions: Since information is scarce regarding oncological treatment of patients following organ transplanta-
tion, data about their oncological treatment is essential. To our knowledge, this is the first case report to describe the
successful chemotherapy and targeted therapy supplemented with stereotactic radiotherapy of a posttransplant
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Background

Cancer is the second leading cause of death worldwide,
with colorectal cancer (CRC) being the second most
common cause of all cancer-related deaths [1]. Previ-
ous analyses have shown that patients who underwent
renal transplantation were at a greater risk of developing
malignancies such as CRC than the general population
[2-5]. Following organ transplantation, patients were
three times more likely to develop cancer, with an overall
cancer incidence of 1.9-18% [3, 4, 6]. Since risk of carci-
noma has been shown to increase with long-term use of
immunosuppressant drugs, the rise in cancer incidence
following transplantation is most probably caused by the
prolonged use of these agents [7, 8].

Because of advances in effective surgical techniques
and immunosuppressive therapies, organ recipients live
longer and the survival rates of grafts have also risen [2].
The increased survival rates of these patients and their
higher CRC incidence rates indicate that a growing num-
ber of recipients will likely be requiring treatment for
CRC.

Pharmacotherapy, including chemotherapy and tar-
geted treatment, has emerged as a leading form of
treatment for metastatic CRC [6]. This patient group,
however, provides challenges for health care profession-
als regarding the selection of the appropriate oncological
treatment. Patients take special medication after trans-
plantation and tend to have various medical conditions
that influence the feasibility and efficacy of oncological
treatments. Yet, there is insufficient information and no
clear guidelines regarding the recommended types of
therapy for CRC patients following transplantation.

In the present case report, we describe the oncologi-
cal treatment of a patient who had previously under-
gone renal transplantation and presented with metastatic
colon cancer 5 years later.

Case presentation

A 66-year-old Caucasian male patient, with a medical
history of hypertension, type 2 diabetes mellitus (DM),
paroxysmal atrial fibrillation, previous parathyroid ade-
noma, and renal failure of unknown origin underwent
successful kidney transplantation in 2013. He did not
smoke or consume alcohol and had no family history of

CRC. In April 2018, he presented with abdominal dis-
comfort at the Emergency Department. Gastroscopy
showed ventricular erosions, while colonoscopy and
abdominal computerized tomography (CT) scan revealed
an adenocarcinoma of the sigmoid colon with minimal
locoregional infiltration. Because of symptoms of bowel
obstruction, urgent surgical resection was performed
according to Hartmann. The histological diagnosis was
low-grade adenocarcinoma, pT3 N1b (3/9+1TD), VI,
Pn-, RO, N-K-Ras wild type. Fluorodeoxyglucose posi-
tron emission tomography (FDG-PET)/CT scan showed
a 2.5-cm metastasis in the VIIth segment of the liver. A
metastatic paraaortical lymph node on the left and raised
the possibility of further smaller metastases in the liver,
as well (Fig. 2a, f). Therefore, the clinical diagnosis of the
patient was metastatic (stage IV) sigmoid colon cancer
(AJCC TNM system). According to the multidisciplinary
team (MDT), first-line palliative cetuximab plus folinic
acid—fluorouracil-irinotecan (FOLFIRI) chemotherapeu-
tic treatment was recommended.

Figure 1 shows the main events of the patient’s illness
and treatment.

The ongoing medications of the patient included
immunosuppressive drugs: tacrolimus, methylpredniso-
lone, and mycophenolate mofetil, as well as other drugs,
losartan, pantoprazole, amlodipine, furosemide, potas-
sium, calcitriol, atorvastatin, empagliflozin, dulaglutide,
and rapid- and long-acting insulin. The patient’s body
mass index was 30.9 kg/m® His Eastern Cooperative
Oncology Group (ECOG) performance was 1. Prior to
initiation of the treatment, the patient’s routine labora-
tory tests were within normal limits and his blood pres-
sure and blood sugar values were well controlled.

Beginning July 2018, the patient received one cycle of
first-line cetuximab-FOLFIRI therapy. Adverse events
(AE) included fluctuations of blood sugar levels, diar-
rhea, and hypomagnesemia, which were treated ade-
quately. To reduce the risk of further AE, cetuximab was
substituted with panitumumab and the patient received
panitumumab-FOLFIRI therapy through the second to
fourth cycles of chemotherapy. The patient developed
diarrhea, hypomagnesemia, and significant weight loss
(5 kg) during treatment. In August 2018 the follow-up
PET/CT scan revealed stable disease: regression of the
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Fig. 1 Flow chart of the main events of the patient’s illness and treatment
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Fig. 2 PET/CET scan images of the targets, the liver and the paraaortic (PAO) region in the different stages of treatment. a, f Image after surgery:
visible metastases in the liver and PAO region (May, 2018). b, g Following targeted therapy plus FOLFIRI treatment: stable disease in the liver, the
paraaortic lesion shows significant regression (August, 2018). ¢, h Following stereotactic body irradiation (SBRT), the lesion in the liver shows
significant regression (January 2019). d, i Following SBRT of PAO region and concurrent mono-panitumumab treatment: signs of complete
remission (April 2019). e, j June 2019: complete remission (June 2019)
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left paraaortic lymph node, no progression in the size of
the liver metastasis, and no local recurrence (Fig. 2b, g).
Because of the severe AE the patient was unwilling to
continue with the panitumumab-FOLFIRI treatment
regimen. Ablation with radiofrequency was not a possi-
ble option for treatment. Based on the MDT’s decision,
multimodal therapy, including stereotactic radiotherapy
of the liver metastasis was recommended. Accordingly,
in September 2018 the patient received 10x 5 Gy stereo-
tactic body irradiation (SBRT) for his liver metastasis,
using the inspiration breath hold technique [9]. Since the
patient did not consent to the continuation of the com-
bination FOLFIRI treatment because of its side effects,

monotherapy was initiated. Thus, the patient was given
six cycles of mono-panitumumab therapy. AE, includ-
ing skin rash and hypomagnesemia developed and were
treated.

By January 2019, PET/CT scan showed regression of
the liver metastasis but a progression in the paraaortic
lymph node (Fig. 2¢, d). Therefore, 5x 8 Gy stereotactic
irradiation (SBRT) was given to the paraaortic lesion. The
follow-up PET/CT scan revealed regression in both the
size and metabolic activity of the paraaortic lymph node
(Fig. 2d, i). Meanwhile, the patient continued to receive
mono-panitumumab therapy and altogether received
16 cycles of panitumumab until June 2019. Complete
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remission was attained, since no macroscopic FDG-avid
malignancy could be detected on the PET/CT scan at the
end of June 2019 (Fig. 2e, j).

On 18 July 2019, the patient suffered a hemorrhagic
stroke and became comatose. Despite neurosurgical
intervention and intensive care, the patient died 10 days
later.

Discussion

To our knowledge, this is the first case report to describe
the successful chemotherapy and targeted therapy sup-
plemented with stereotactic radiotherapy of a posttrans-
plant patient with metastatic CRC.

According to both earlier and recent analyses, renal
transplant recipients had a significantly higher incidence
of CRC [2, 3, 5] and a worse 5-year survival rate than the
general population [10]. Although most patients were on
average shown to be diagnosed one decade after trans-
plantation, the patient in our case received his diagnosis
of CRC much earlier, only 5 years after transplantation
[2]. It must be noted, however, that our patient had type 2
DM and was obese, which are conditions that have been
shown to be associated with an increased risk of CRC [2,
11].

At the time of diagnosis and throughout the treat-
ment, our patient took immunosuppressive drugs. Post-
transplant patients with advanced CRC sometimes do
not receive adequate therapy due to physicians’ concern
about harmful interactions between immunosuppressive
and chemotherapeutic agents [12]. Our patient had met-
astatic CRC with one liver metastasis and one paraaortic
lymph node involvement; therefore, cetuximab-FOLFIRI
treatment was initiated.

FOLFIRI, a combination therapy consisting of 5-Fluo-
rouracil (5-FU), leucovorin, irinotecan, and an epider-
mal growth factor (EGFR) inhibitor, cetuximab, has
been shown to lead to an improvement in overall sur-
vival (OS) in metastatic CRC. The addition of cetuxi-
mab to FOLFIRI treatment has shown to increase OS
from 15 to 18.5 months in right-sided tumors and from
21 to 28 months in left-sided tumors according to the
CRYSTAL trial and from 15 to 18.3 months and 21.7
to 38.3 months in right- and left-sided tumors, respec-
tively, according to the results of the FIRE-3 trial [13, 14].
The hypomagnesemia previously reported as an AE of
cetuximab therapy [15, 16] was observed in our patient
as well. Since our patient also developed fluctuations in
blood sugar levels, biological treatment with the chimeric
monoclonal antibody, cetuximab, was substituted with
the fully human monoclonal antibody, panitumumab, in
the subsequent cycles of FOLFIRI plus targeted therapy
treatment. Although the follow-up PET/CT scan showed
stable disease after four cycles of FOLFIRI plus targeted
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therapy, our patient could not continue the regimen
because of intolerance (diarrhea and resulting signifi-
cant weight loss) of the irinotecan-based chemotherapy.
Therefore, the SBRT of the liver metastasis was carried
out followed by subsequent cycles of panitumumab and
irradiation of the paraaortic lymph node. Since systemic
chemotherapy has been shown to improve patient sur-
vival in stage IV CRC, the relevance of the successful local
treatment of oligometastases has also increased [17].
SBRT treatment of oligometastatic disease, characterized
by an excellent safety profile, can efficiently complement
systemic therapy, as was found in our patient’s case. The
decision was in line with the current guidelines (NCCN
Guidelines, colon cancer, Version 4.220). The associated
adverse effects of panitumumab, skin rash, and decreased
magnesium levels [18] developed in our patient’s case but
were tolerable and could be treated adequately. Sixteen
cycles of panitumumab as mono-treatment were success-
fully given, and follow-up was performed using PET/CT
scans at regular intervals.

Thirteen months after diagnosis of metastatic CRC in
our posttransplant patient, we were able to achieve com-
plete remission. The patient subsequently died from a
hemorrhagic stroke. The cause of his death was consid-
ered to be the result of his cardiovascular comorbidities
and not due to the oncological treatment he received.

Conclusions

Based on a growing number of studies, it appears crucial
that recommendations for CRC screening be developed
and implemented for posttransplant patients. Likewise, it
is of considerable importance that these patients receive
adequate treatment for CRC. Since information and
guidelines are lacking regarding the treatment of patients
after transplantation, data about their oncological treat-
ment are essential. Our case report is valuable since we
described the case of a metastatic CRC patient with renal
transplant, where the use of chemotherapy was limited
yet complete remission could be attained by using bio-
logical (targeted) treatment and radiotherapy.
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