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Unusual or unexpected effect of treatment

Hepatic artery infusion (HAI) chemotherapy has been established as an indispensable treatment for hepatic
metastatic colorectal cancer (CRLM), particularly in patients with multiple lesions.

We report the case of a patient diagnosed with liver metastasis from sigmoid colon cancer. The patient under-
went hepatic segmentectomy and resection of the colon lesion in April 2019, following 8 cycles of systemic che-
motherapy. After 4 postoperative courses of chemotherapy, the patient was monitored with regular follow-up.
However, by November 2021, the patient had experienced 2 episodes of hepatic lesion recurrence and received
late-line chemotherapy, combined with transcatheter arterial chemoembolization (TACE) and radiotherapy. In
April 2024, the patient presented with severe jaundice, with total bilirubin (TB) up to 204 pmol/L (~ 12 mg/dL),
and concurrent abdominal magnetic resonance imaging (MRI) demonstrated multiple hepatic lesions without
evidence of biliary obstruction. After thorough discussion, shared decisionmaking led to the initiation a treat-
ment regimen consisting of HAI with fluorouracil and bevacizumab, along with regorafenib. Because the bili-
rubin level decreased the next morning after the first infusion, additional cycles were performed, and subse-
quent arteriography showed a gradual transition from diffuse neoplastic abnormal staining to normal vascular
patterns, and the liver lesions were significantly reduced in size.

Given the patient’s poor adherence to regorafenib and its low late-line efficacy reported in the literature, we
believe that HAI likely contributed more significantly to this case. While regorafenib’s contribution cannot be
fully excluded, this case shows that patients with heavily pretreated CRLM accompanied by jaundice can tol-
erate HAI of bevacizumab and fluorouracil.

Jaundice ¢ Bevacizumab e Infusions, Intra-Arterial
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Introduction

Patients who develop jaundice due to colorectal liver metas-
tases (CLM) are typically managed with best supportive care,
which is associated with a poor median overall survival of ap-
proximately 1 to 2 months [1,2]. Jaundice can arise from vari-
ous causes; in cases of biliary obstruction, biliary drainage can
significantly extend survival to about 9 to 12 months, enabling
further chemotherapy [1-3]. However, administering systemic
chemotherapy in patients with jaundice is challenging, as the
pharmacokinetics and tolerability of chemotherapeutic agents
in this setting—particularly with severe jaundice—have not
been adequately evaluated.

Nevertheless, favorable outcomes have been reported in pa-
tients with jaundice treated with systemic anticancer thera-
pies, including chemotherapy, targeted therapy, and immuno-
therapy, based on isolated case reports or small series [4-8].
In these cases, the highest reported bilirubin level was 27.7
mg/dL, which decreased to 2.5 mg/dL after first-line systemic
therapy (oxaliplatin, 5-fluorouracil [5-FU], leucovorin, and bev-
acizumab) alone without biliary drainage [9]. Notably, most of
these patients were treatment-naive, and successful manage-
ment of severe jaundice after multiple failed treatment lines
remains unreported. The safety and efficacy of HAI with bev-
acizumab in patients with end-stage disease and concomitant
severe jaundice are unknown.

This report describes a case of interest, differing from pri-
or reports in 2 key aspects: first, it involves an end-stage pa-
tient after multiple failed treatment lines, with diffuse liver
metastases causing jaundice and concomitant thrombocy-
topenia; second, the remarkable response was achieved via
hepatic artery infusion chemotherapy (HAIC) along with oral
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regorafenib. This case indicates that patients with CRLM ac-
companied by severe jaundice may benefit from HAI of beva-
cizumab and fluorouracil accompanied with oral regorafenib
after multi-line treatment.

Case Report

A 62-year-old man with a 5-year history of diabetes and no
other significant past medical history initially presented in
November 2018 with a 5-month history of constipation ac-
companied by hematochezia. He underwent a colonoscopy and
was diagnosed with sigmoid adenocarcinoma on November 16,
2018. Immunohistochemistry analysis revealed that the tumor
was microsatellite stable (MSS) and RAS wild type. Abdominal
magnetic resonance imaging (MRI) revealed multiple metastat-
ic lesions within the liver.

He was preliminarily staged as clinical Stage IV, then received
a course of conversion chemotherapy consisting of 8 cycles of
the FOLFOX plus cetuximab regimen (oxaliplatin 85 mg/m? IV
on day 1; calcium folinate 400 mg/m? IV; 5-FU 400 mg/m? IV
bolus followed by a 2400 mg/m? continuous infusion over 46
hours; and the cetuximab 500 mg/m? IV once every 2 weeks),
which was completed in April 2019. Subsequently, on April
20, 2019, he underwent hepatic segmentectomy and a lap-
aroscopic Dixon’s procedure. Four cycles of adjuvant chemo-
therapy were completed after the operation.

During routine surveillance, a liver lesion recurred in November
2020, and 5 cycles of FOLFOX combined with cetuximab
were administered again. Concurrently, TACE was performed.
Abdominal MRI in May 2021 showed significant regression of
the liver lesion. Unfortunately, the liver metastases recurred

Nov. 2018 Apr. 2019 Jul. 2019
Foffov+ cetwximab_} ]

PFS:14m

PFS:10m

PFS:7m

o Folfiri+bec*6 cycles

y CPT-11+cetuximab*4 cycles,
then cetuximab maintan

Figure 1. Timeline of the treatment history before clinical presentation of jaundice. PFS, progression-free survival; TACE, transcatheter
arterial chemoembolization; RF, radiofrequency; Bev, bevacizumab; TCM, traditional Chinese medicine; CPT-11, irinotecan;
FOLFOX, oxaliplatin 85 mg/m? IV on day 1; calcium folinate 400 mg/m? IV; 5-FU 400 mg/m? IV bolus followed by a
2400 mg/m? continuous infusion over 46 hours; and cetuximab 500 mg/m? IV once every 2 weeks; FOLFIRI, Irinotecan
400 mg/m? IV; calcium folinate 400 mg/m? IV; 5-FU 400 mg/m? IV bolus followed by a 2400 mg/m? continuous infusion over

46 hours; bevacizumab 7.5 mg/Kg IV once every 2 weeks.
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Figure 2. Changes of the liver lesion before and after arterial infusion therapy. Panel A and B show the liver lesions before hepatic
arterial infusion therapy on magnetic resonance imaging performed on April 16, 2024, with the 2 target lesions measuring
45.5 mm and 24.6 mm, respectively. Panel C and D show the liver lesions after hepatic arterial infusion therapy on contrast-
enhanced computed tomography performed on June 26, 2024, with the 2 target lesions measuring 31.8 mm and 16.8 mm,

respectively.

in November 2021. Six cycles of the FOLFIRI plus bevacizumab
regimen (irinotecan 400 mg/m? IV; calcium folinate 400 mg/m?
IV; 5-FU 400 mg/m? IV bolus followed by a 2400 mg/m? contin-
uous infusion over 46 hours; bevacizumab 7.5 mg/Kg IV once
every 2 weeks) were subsequently administered, and he un-
derwent gamma knife treatment. Due to an unsatisfactory ef-
fect, starting in May 2023 the combination of irinotecan and
cetuximab was administered for 4 cycles, followed by cetux-
imab maintenance therapy. The treatment processes of this
patient are shown in Figure 1.

On April 10, 2024, the patient presented again with jaundice
of skin and sclera, along with abdominal distension. Laboratory
results showed evidence of liver dysfunction with TB to 204
pmol/L (~12mg/dL) (normal range: <18 umol/L), direct bil-
irubin (DB) to 119 pmol/L (=7 mg/dL) (normal range: <6

This work is licensed under Creative Commons Attribution-
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pmol/L), alanine aminotransferase (ALT) to 27U/L (normal range:
<50 U/L), aspartate aminotransferase (AST) to 121 U/L (normal
range: 15-46 U/L), y-glutamyl transpeptidase (y-GT) to119U/L
(normal range: 12-58 U/L), and albumin 33.2 g/L (normal range:
35-50 g/L) on April 15, 2024. His platelet count and hemoglobin
level decreased to 60 x 10°/L (normal range: 125-350 x 10°/L)
and 75 g/L (normal range: 130-175 g/L), respectively. The pa-
tient had no prior history of hepatitis, and routine screening
performed prior to this admission yielded negative results for
hepatitis B and hepatitis C infection. Abdominal MRI showed
diffuse metastatic lesions in the liver, and multiple enlarged
lymph nodes were found in the retroperitoneum without evi-
dence of biliary obstruction (Figure 2A, 2B).

Given the advanced disease and the family’s preference for
aggressive treatment, along with supporting evidence from
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Figure 3. Changes in bilirubin, hemoglobin, and platelet levels before and after arterial infusion therapy. The bilirubin levels decreased
obviously after arterial infusion therapy (A). The hemoglobin and platelet levels both increased to varying extents (B, C). Red
arrows indicate the timing of arterial perfusion which were on April 16, May 11, and June 24, 2024, respectively (A-C).

clinical trials, HAIC combined with oral regorafenib was initi-
ated (note: subsequent follow-up revealed poor compliance
with regorafenib post-discharge, resulting in inconsistent dos-
ing). The first cycle of the HAIC regimen was administered on
April 17, 2024. The temporary indwelling catheter procedure
for hepatic arterial infusion was performed with reference to
a phase Il trial [10], as detailed below. After administering
local anesthesia at the puncture site, we established vascu-
lar access via the Seldinger technique by puncturing the right
femoral artery, inserting a guidewire, and placing a 5F cathe-
ter sheath (TERUMO) to create a secure channel. Digital sub-
traction angiography (DSA) of the common hepatic artery was
then performed to identify the tumor’s blood supply through
5F RH catheter (TERUMO). Subsequently, a 2.2F microcatheter
(Tokai Medical Products) was used for super-selective cath-
eterization, with its tip placed distally in the proper hepatic
artery, bypassing the gastroduodenal artery, to ensure cover-
age of the entire hepatic blood supply. The catheter, micro-
catheter, and arterial sheath were secured to the groin using
medical dressings. The therapeutic agents bevacizumab 300
mg and 5-FU 3000 mg were locally infused for 4 hours and 6
hours, respectively, by electric pump (APON Corporation). The
catheter and sheath were removed after infusion. Finally, post-
operative management involved compressing and closing the

This work is licensed under Creative Commons Attribution-
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puncture site, advising the patient to remain on bed rest for
24 hours with the affected leg immobilized, and providing sup-
portive care to monitor and manage potential complications.

After the first cycle, DB and TB levels trended downward (from
204 and 119 pmol/L to 195 and 91 pmol/L, respectively, the next
morning on April 18, 2024) without further elevation or notable
adverse effects. Meanwhile, AST and y-GT levels decreased from
121 and 119 U/Lto 115 and 91 U/L. This encouraged us to ad-
minister another 2 cycles of the regimen on May 11, 2024, and
June 24, 2024, leading to marked improvements in laboratory
results and clinical status (Figure 3A-3C). Upon completion of
3 cycles of HAIC treatment, the TB and DB levels decreased to
near-normal levels to 56 and 4 pmol/L, respectively, on June 27,
2024. Although limitations arise from using different modali-
ties, imaging evaluation indicated that the liver lesions also re-
gressed substantially after infusion treatment (Figure 2C, 2D).
Further, hepatic artery angiography showed the blood supply
arteries gradually changed from tumor-like staining characteris-
tics of blurred boundaries, dense staining, and tortuous cours-
es to clear boundaries, light staining, and natural courses, in-
dicative of vascular normalization [11] (Figure 4A-4C). During
the treatment process, no other interventions were implement-
ed apart from the use of liver-protecting drugs.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Zhang X. et al:
Arterial infusion therapy for colorectal cancer
© Am J Case Rep, 2026; 27: €953655

Discussion

We describe the case of a patient with unresectable colorec-
tal liver metastases (CRLM) who, after receiving multiple treat-
ment lines, presented with severe jaundice and achieved sig-
nificant laboratory and imaging remission through HAIC with
5-FU and bevacizumab and oral regorafenib.

Use of hepatic arterial infusion therapy is supported by a
strong foundation of theoretical principles and clinical trials.
Given that liver tumors are predominantly supplied with blood
by the hepatic artery [12,13], the infusion of chemotherapy
drugs into the hepatic artery exposes the tumor to high con-
centrations of these agents, resulting in minimal systemic ad-
verse reactions and better patient tolerance. Randomized tri-
als have shown that HAIC significantly enhances complete and

This work is licensed under Creative Commons Attribution-
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Figure 4. Changes of the neoplastic staining before and
after arterial infusion therapy. Panel A shows the
hepatic arteriogram before arterial infusion therapy,
revealing diffuse neoplastic staining. Panel B and
C show the hepatic arteriogram after the 2 arterial
infusion therapies, showing gradual normalization of
the vascular pattern. Panels A, B, and C display the
angiographic images after the first, second, and third
arterial infusion therapies, respectively. The times of
arterial infusion were as listed above.

partial response rates in CRLM compared to systemic thera-
py [14-16]. Fluorinated pyrimidines, such as 5-FU, are ideal
for HAIC due to their short half-life, high first-pass hepatic ex-
traction, and efficacy against colorectal cancer (CRC) liver me-
tastases [17,18]. In addition, this route of administration pro-
duces less systemic toxicity than intravenous administration,
with a toxicity profile primarily characterized by gastrointes-
tinal ulceration and elevation of hepatic enzymes that gen-
erally does not affect performance status [19]. Furthermore,
the combination of HAIC with systemic agents, including rego-
rafenib or fruquintinib, has substantial promise in managing
unresectable CRLM, providing a survival benefit without ex-
acerbating toxicity.

Anti-angiogenic therapy plays a pivotal role in patients with
unresectable CRLM. Bevacizumab, a humanized monoclonal
antibody, inhibits tumor angiogenesis by targeting the vascu-
lar endothelial growth factor (VEGF) signaling pathway [20].
Intravenous bevacizumab benefits patients with unresectable
CRLM in both first-line and subsequent settings [21,22], and
it has little hepatic metabolism and limited liver clearance,
which accounts for its relative safety in patients with com-
promised liver function [23,24]. The BEVIAC study revealed
that intra-arterial hepatic bevacizumab (7.5 mg/kg) combined
with systemic chemotherapy is feasible and safe in patients
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with unresectable CRLM who had progressed on a first-line
systemic treatment [25]. In this clinical trial, the combination
therapy resulted in 2 partial responses and 5 stable diseases
in 9 evaluable patients, which means a disease control rate
(DCR) of 78%. Notably, an RO resection of liver metastases was
achieved in 1 patient. Despite the small sample size, its safe-
ty profile suggests that the combination of arterially infused
bevacizumab with other drugs warrants further exploration.
Intra-arterial delivery of bevacizumab has also been shown to
improve overall survival in newly diagnosed glioblastoma pa-
tients following surgical resection when compared to histor-
ical data [26,27].

The elevated bilirubin caused by CRLM occurs mainly through
2 mechanisms. Obstructive jaundice resulting from biliary
compression by metastatic lesions is mainly managed with
biliary drainage. A retrospective cohort study showed that
HAIC remains an effective therapeutic modality for these pa-
tients if hyperbilirubinemia is not resolved by biliary drain-
age [28]. The hepatocellular jaundice caused by diffuse liver
metastases is mostly treated with dose-reduced chemothera-
py regimens [29]. Our patient had experienced multiple failed
treatments and had severe jaundice; therefore, he was not a
candidate for systemic chemotherapy. After multidisciplinary
discussion, local interventional treatment along with rego-
rafenib were recommended.

We primarily attribute the patient’s clinical response to he-
patic arterial infusion therapy rather than systemic treatment,
based on 2 key considerations: first, the patient had poor ad-
herence to the prescribed regorafenib regimen following dis-
charge; second, clinical trial data indicate that regorafenib ex-
hibits less than 5% partial response rate in patients who have
failed standard therapies [30]. This finding suggests that he-
patic arterial infusion chemotherapy can be a viable alternative
option in subsequent-line management of unresectable CRLM.

Our case prompts consideration of new drug options, such
as immune checkpoint inhibitors, for arterial infusion. A re-
cent study showed that trans-arterial infusion of programmed
death-1 (PD-1) antibody (pembrolizumab) is safe and effective
for treating liver metastasis from melanoma [31]. Similarly, the
intra-arterial cerebral infusion of cetuximab after disruption
of the blood-brain barrier with mannitol for recurrent malig-
nant glioma has been shown to be safe and well tolerated [32].
Ongoing clinical trials evaluating arterially infused drugs are
needed to generate more robust data on treatment outcomes.

Several key limitations of the present case must be explicitly ac-
knowledged to interpret the findings prudently. First, this study
had a single-case design, which lacks control groups and com-
parative data, limiting the external validity and generalizability
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of the conclusion. Second, concurrent hepatoprotective drugs,
nutritional support, and symptomatic treatments were adminis-
tered during HAIC intervention, bringing unavoidable confound-
ing effects on jaundice improvement and tumor regression.
Third, we did not fully exclude alternative causes of jaundice,
including drug-induced liver injury and autoimmune hepato-
biliary disorders, which can contribute to bilirubin fluctuations
even if such alternative causes are unlikely.

Conclusions

Patients developing jaundice due to colorectal liver metasta-
ses typically have a poor prognosis. Here, we present a case
of end-stage metastatic colorectal cancer after multiple failed
treatment lines, complicated by thrombocytopenia, in which
a remarkable response was achieved via HAIC. The HAIC reg-
imen (bevacizumab 300 mg for 4 hours + 5-FU 3000 mg for 6
hours per cycle) with oral regorafenib resulted in a continu-
ous decline in total/direct bilirubin within 2 months, resolu-
tion of tumor vascular staining on angiography, and a signifi-
cant reduction in liver metastases. Although our patient had a
favorable outcome, this case cannot be generalized to routine
clinical practice. The application of this approach should be in-
dividualized based on each patient’s specific clinical context.
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