The Open Colorectal Cancer Journal, 2010, 3, 23-26 23

Bevacizumab May Overcome Clinical Tumor Drug Resistance to Irinote-
can Based Chemotherapy in Patients with Metastatic Colorectal Cancer:

Case Report
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Abstract: Introduction: In the management of patients with metastatic colorectal cancer (mMCRC) failing anti-cancer
agents/regimens are substituted by others. There is no data in the literature showing that combining 2 failing

agents/regimens can induce tumor response.

Case: We report a case with mCRC who failed first line XELOX/bevacicumab and second line FOLFIRI. However, the

tumour responded to third line FOLFIRI/bevacizumab.

Conclusion: Retreatment with bevacizumab in combination with a failing chemotherapy regimen is a possible treatment
option after exhaustion of all standard treatments. This approach seems to be effective in overcoming clinical tumor drug

resistance to irinotecan based chemotherapy
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INTRODUCTION

In the last decade, development of novel therapies that
target biological pathways improved outcome of patients
with metastatic colorectal cancer (mCRC). The current ac-
cepted standard practice in management of mCRC is to sub-
stitute ineffective agents with others that have not proven to
be ineffective sequentially in the same patient. The exception
to this standard is in patients with established irinotecan re-
fractory disease where cetuximab is introduced and irinote-
can is restarted. This is based on the clinical observation that
cetuximab may overcome resistance to irinotecan [1].

Bevacizumab, a humanized monoclonal antibody binds
to and neutralizes vascular endothelial growth factor.
Bevacizumab improved overall survival and progression free
survival in first and second line settings when added to che-
motherapy [2-4]. Here: we report a case refractory to first
line oxaliplatin based chemotherapy combined with bevaci-
zumab and second line irinotecan based chemotherapy.
However, the tumour responded to combination of the 2 fail-
ing regimens, namely irinotecan based chemotherapy and
bevacizumab.

CASE

57 years old man diagnosed in December 2008 with sig-
moid adenocarcinoma. He underwent rectosigmoid resection.
Pathological examination showed poorly differentiated
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adenocarcinoma with focal signet ring pattern and mucin
secretion. Two out of 7 lymph nodes (LNs) were positive for
metastatic carcinoma. K-ras mutation was present at codon
12.

Postoperative CT scan showed multiple non resectable
liver metastases, largest in segment 7 measuring 3.3x2.7 cm

(Fig. 1).

Fig. (1). Initial baseline CT demonstrated multiple lesions with a
target lesion (arrow) in segment VII measuring 33mm longest di-
ameter.

On 5/1/2009 he started palliative XELOX/bevacizumab
(XELOX-B). He received 3 cycles of XELOX-B. CEA (car-
cinoembryonic antigen) continued to rise (Graph 1) and a CT
on 3/3/2009 confirmed increase in size of liver metastases.
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Graph 1. Plot of CEA and longest diameter of target liver lesion over time. (Line represents CEA and columns represent size of liver lesion).

On 10/3/2009 he started FOLFIRI. He received 4 cycles
of FOLFIRI. CEA continued to rise (Graph 1) and a CT on
22/4/2009 demonstrated subtle increase in size of liver me-
tastases (Fig. 2).

Fig. (2). Follow up CT reveals further increase in size of the liver
lesions with the target lesion now measuring 37mm (black arrow),
in longest diameter and new intra-hepatic duct dilatation (white
dotted arrow).

On 29/4/2009 bevacizumab was added to FOLFIRI
(FOLFIRI-B). CEA showed decline (Graph 1). CT on
27/5/2009 showed reduction in size of liver metastases (Fig.
3). FOLFIRI-B was continued. On 1/7/2009 he received the
fifth cycle of FOLFIRI-B. On 4/7/2009 he was admitted with
increasing abdominal pain. CT on 5/7/2009 showed further
reduction in size of liver metastases (Fig. 4a) and the pres-
ence of omental disease in the form of fat stranding and
nodularity with in the omental fat under the anterior abdomi-
nal wall (Fig. 4b). These radiological findings correspond to
the site of abdominal pain and palpable lower abdominal
thickening, induration, nodularity and tenderness on palpa-
tion.

Fig. (3). Liver lesions have now decreased minimally in size with
the target lesion now measuring 34mm (arrow) in the longest di-
ameter.

FOLFIRI-B was discontinued. Clinical, CEA and radio-
logical parameters continued to confirm progressive disease
(Graph 1). The patient died on 7/9/2009.

DISCUSSION

Our case presents an observation of response to combina-
tion 2 anti-cancer agents/regimens after each one of them
have failed when used alone or in combination with another
regimen. Bevacizumab failed to induce response when com-
bined with XELOX in the first line setting. FOLFIRI also
failed in the second line setting. However, tumour response
was observed when 2 failing components were combined
together namely Bevacizumab and FOLFIRI.

The approach of combining failing agents is unusual in
the management of mCRC and hence our observation is also
unusual. This observation may lead to the speculation that
bevacizumab can overcome resistance to irinotecan. This
concept have been investigated and proven to be effective
with cetuximab [1]. However, this concept was not clinically
tested with bevacizumab. In our case, it is possible that
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Fig. (4). a) Further reduction in the size of the longest diameter of the target liver lesion (arrow) to 29 mm and b) New omental nodularity

noted (circled).

Bevacizumab modified dysfunctional tumor vasculature
thereby improving tumor perfusion and consequently deliv-
ery of systemic chemotherapy to the tumor. This phenome-
non has been documented in tumour xenografts. Neuroblas-
toma xenografts treated with bevacizumab showed progres-
sive decrease in their microvessel density. Assessment of the
tumor microenvironment revealed a rapid sustained decrease
in both tumor vessel permeability and tumor interstitial fluid
pressure, whereas intratumoral perfusion was improved.
Penetration of chemotherapy was improved by as much as
81% when given 1 to 3 days after bevacizumab [5].

In the literature, there are 2 clinical observations that are
only partly similar to our observation and may support the
concept of ability of bevacizumab overcome resistance to
chemotherapy. First; the observation that third line or later
bevacizumab containing chemotherapy regimens induced
responses after progression on oxaliplatin and irinotecan
based regimens [6-8]. Unlike our case, patients in these re-
ports were bevacizumab naive. Second; the observation of
improved survival after changing the chemotherapy and con-
tinuing the use of bevacizumab beyond first tumor progres-
sion compared to changing the chemotherapy and stopping
bevacizumab in a large observational study [9]. Unlike our
case, patients in this report received second chemotherapy
regimen different from the first line.

Halama et al. treated 5 five patients who were heavily
pretreated and already had received cetuximab (and in two
cases also bevacizumab). These patients received a che-
motherapeutic regimen consisting of irinotecan, cetuximab
and bevacizumab. The combination of these two antibodies
with irinotecan induced marked tumor response in 4 out of 5
patients [10]. More recently a large randomized phase Il1
trial confirmed that adding cetuximab to XELOX-B in the
first line setting resulted in significantly shorter progression-
free survival and inferior quality of life compared to
XELOX-B alone [11]. Thus the approach of combining both
antibodies is not recommended.

Our patient progressed on all appropriate standard treat-
ment options for his disease. After discussion with the pa-
tient he agreed to undergo treatment with combination of 2

failing regimens/agents on the ground that he has not been
exposed to both of them simultaneously. We observed radio-
logical response and progression free survival (PFS) lasting
for 9 weeks. The duration of PFS is acceptable in third line
setting and after failure of all standard options.

In our case and upon progression on first line therapy the
target liver lesion showed central density changes (Fig. 2).
This radiological change is well recognized and often termed
radiologically as central necrosis [12] In view of increasing
lesion size and rising CEA this change does not represent
response to treatment.

Evaluation of tumor response to targeted therapies re-
mains controversial. Most physicians and investigators agree
that traditional radiologic size changes are insufficient and
probably inappropriate in this setting. Most investigated is
the role of ®F-FDG PET in assessing response of gastro-
intestinal stromal tumors (GIST) to imatinib. **F-FDG PET
is superior to CT in predicting early response to therapy in
recurrent or metastatic GIST [13]. There is some evidence
that '®F-FDG PET may predict the pathologic response to
Bevacizumab based therapy. Investigators correlated patho-
logical complete response (pCR) to CT and '®F-FDG PET
response after treatment of liver metastases from colorectal
cancer with bevacizumab and irinotecan. '®F-FDG PET cor-
rectly predicted pCR in 70% vs. 35% by CT [14]. Our pa-
tient did not undergo '®F-FDG PET studies due to (a) un-
availability of this technique locally and (b) CT tumor size
changes were parallel to CEA changes at all times.

In summary, this case demonstrates that continuing or
retreatment with bevacizumab in combination with a failing
chemotherapy regimen is a possible treatment option after
exhaustion of all standard treatments. Clinically, this ap-
proach seems to be effective in overcoming tumor drug re-
sistance to irinotecan based chemotherapy. Investigating this
approach in phase Il clinical trials is recommended.

ABBREVIATIONS AND ACRONYMS
B
CEA

Bevacizumab.

Carcinoembryonic antigen.
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FOLFIRI = Folinic acid, fluorouracil and irinotecan failure of oxaliplatin and irinotecan: case report. Jpn J Clin Oncol
) 2008; 38(7): 493-6.
mCRC = Metastatic colorectal cancer [7 Kang BW, Kim TW, Lee JL, et al. Bevacizumab plus FOLFIRI or
_ s . . FOLFOX as third-line or later treatment in patients with metastatic
XELOX = Capecitabine and oxaliplatin colorectal cancer after failure of 5-fluorouracil, irinotecan, and ox-
aliplatin: a retrospective analysis. Med Oncol 2009; 26(1): 32-7.
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