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Abstract
Since the introduction of antiangiogenic agents, RECIST criteria sometimes
are insufficient in assessing response to chemotherapy in colorectal liver
metastases (CLM). According to CHOI criteria it has been seen that morphologic
changes in tumor can predict pathologic response and long-term survival of CLM
patients treated with chemotherapy, with or without bevacizumab in resectable
or unresectable disease.
We present a case of colorectal liver metastases (CLM) treated with
bevacizumab-containing chemotherapy that obtained an optimal morphologic
response and long-term outcome.
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Case Presentation
The patient is a smoker 54-year-old woman who initially
presented to her primary care provider with lower abdominal
pain and progressive weight lost for 3 months. There was nothing
particular regarding her past medical history or family history.
Initial laboratory workup showed: Hemoglobin (Hbg) 9.5 gr/
dL; Gamma glutamyl transpeptidase (GGT) 229 UI/L; and alkaline
phosphatase (FA) 437 UI/L. The serum level of Carcinoembryonic
antigen (CEA) was 9119 ng/ml. Abdominal and pelvic ultrasonography
showed a heterogenous mass in rectum-sigmoid colon and multiple
liver lesions. Colonoscopy revealed a stenosant large mass at 50 cm
of the anal edge. Biopsy specimens were histologically identified as
adenocarcinoma grade 2.
Chest-abdominal and pelvic computerized tomography (CT)
confirmed the presence of a mass nearly obstructing the sigmoid
colon and liver metastases, two of them in segments V and VIII and
other two in segments IV a VI.

Bevacizumab;

Pathologic

5 mg/kg every two weeks. Adverse events (AEs) occurring were
grade 1 diarrhea, grade 1 mucositis, grade 1 epistaxis and grade
1 neutropenia. The patient tolerated the treatment very well not
requiring chemotherapy dose reduction.
She was evaluated with CT every 3 months and after receiving 9
cycles, the CT revealed an increase of 5 cm in the size of the lesion
localized in segments V-VIII but a decrease in density and attenuation
(she had liver disease progression according to RECIST criteria but
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She underwent sigmoidectomy and the patient tolerated the
procedure well, except for surgical site infection that was treated with
an antibiotic that covered the likely causative organisms.
The pathological diagnosis of surgical specimen was a low-grade
(moderately differentiated) adenocarcinoma with clear margins
and one of 11 lymph nodes positive for metastatic carcinoma. It
was staged as pT3pN1cM1 because of liver metastases according to
American Joint Committee on Cancer, seventh Edition (2010). The
result from KRAS test was wild-type.
After the surgery, the patient was started on FOLFIRI
chemotherapy (irinotecan 180 mg/m2 intravenously (IV), over 90
minutes, with folinic acid 400 mg/m2, over 120 minutes, followed
by fluorouracil 400 mg/m2 IV bolus, then fluorouracil 2400 mg/
m2 IV infusion, over 46 hours) in combination with bevacizumab
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Figure 1: A-B) Liver disease at diagnosis. C-D) After 9 cycles of chemotherapy.
E-F) After 42 cycles of chemotherapy.
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response according to CHOI criteria). Although the discordance of
the results, she was asymptomatic and the CEA went down to 121 ng/
mL, so the consensus of the tumor board finally decided to continue
with the same treatment. In the next CT the liver lesions started to
reduce and calcificate in the periphery getting a response not only
according to CHOI criteria, also according to RECIST criteria (Figure
1). The CEA level also continued decreasing till it normalized (Figure
2). After 42 cycles of this chemotherapy regimen, she was started
on maintenance with bevacizumab 7.5 mg/kg every 21 days. After 6
cycles, she presented grade 1 urine protein and high blood pressure
that was controlled with antihypertensive treatment. After 24
months of treatment, restaging CTs continued showing liver disease
stabilized and positron emission tomography (PET) was negative. At
this moment, after discussing the case, the consensus of the tumor
board finally decided to stop the treatment and the patient started the
recommended follow-up having a CT scan and CEA test every three
months.
Three years after discontinuing the chemotherapy, she continues
to do well with stabilization liver disease and a normal CEA level.

Discussion
Colorectal cancer is the third most common cancer worldwide
and accounts for over 1 million new cases of cancer each year. It is the
fourth most frequent cause of cancer death worldwide [1].
Surgery can be curative not only in patients with early-stage
and locally-advanced colon cancer but also in patients with initially
resectable or potentially resectable liver-only metastases [2].
Systemic chemotherapy used before and/or after surgical
resection has shown to significantly improve outcomes and achieve
long-term survivals [3,4].
The current options for perioperative treatment include the
use of 5-fluorouracil (5-FU) based therapies with oxaliplatin [5] or
irinotecan [6]. You can also use them in combination with targeted
molecular therapies as cetuximab/panitumumab (monoclonal
antibodies against epidermal growth factor receptor) [7,8] or
bevacizumab (monoclonal antibody that inhibits vascular endothelial
growth factor) [9,10].
Rubbia-Brandt et al. [11] and afterwards Blazer et al. [12]
demonstrated that pathologic response correlates with overall survival
(OS) in patients with CLM treated with preoperative chemotherapy
and hepatic resection. In this way, pathologic tumor response to
chemotherapy was recognized as an important prognostic factor in
patients with CLM treated with preoperative chemotherapy.
Till recently there wasn´t a noninvasive method of predicting
pathologic response to chemotherapy in CLM and RECIST criteria
sometimes is inadequate in assessing response to chemotherapy,
especially in patients treated with a regimen including antiangiogenic
agents [13]. In this way Choi et al, reported Choi or morphologic
criteria aimed mostly to consider treatment related decrease of tumor
density [14].
Chun et al. [15] observed that after bevacizumab-containing
therapy, CLM tend not only to decrease in size but also to undergo
morphologic changes as decreasing density on CT. In this way, they
correlated an optimal morphologic response with a good pathologic
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Figure 2: Change in CEA level (ng/mL).

response. We already knew about the correlation between pathologic
response and OS, so they demonstrated that CLM with optimal
morphologic response had a better OS. They confirmed these results
not only in patients that receive preoperative chemotherapy but also
in patients with unresectable CLM.
Shindoh et al. [16] confirmed that optimal morphologic response
is sufficiently correlated with OS to be considered a surrogate
therapeutic end point for patients with CLM and it is probably that
the integration of morphologic criteria and RECIST may improve
the accuracy in prediction of pathologic response and OS [17]. These
novel criteria have been recently introduced for patients undergoing
chemotherapy for resectable and unresectable CLM.
We report a case of CLM treated with bevacizumab-containing
chemotherapy that obtained an optimal morphologic response
and liver disease stabilization. At this moment, seven years after
the diagnoses she is alive, asymptomatic, without treatment and
continuing a close follow up.

Conclusion
An optimal morphologic response to chemotherapy and
bevacizumab is correlated with long-term outcomes in CLM.
This conclusion is based in the good pathologic response obtained
in resected patients and in the long overall survival reached in
unresectable patients.
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