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Abstract

PURPOSE—The purpose of this open-label, retrospective report was to determine the safety and
effectiveness of locoregional therapy with yttrium-90 (°°Y) radioembolization for patients with
progressing breast cancer liver metastases (BCLM) despite polychemotherapy.

MATERIALS & METHODS—Seventy-five patients with progressing BCLM and stable
extrahepatic disease were treated with radioembolization at our institution. Retrospective review
of a prospectively collected database was performed to evaluate clinical and biochemical
toxicities, tumor response, overall survival (OS), and time to progression (TTP). Radiologic
response assessments included Response Evaluation Criteria in Solid Tumors in primary index
lesions and metabolic activity on positron emission tomography. Univariate and multivariate
analyses were performed.

RESULTS—30-day mortality was 4% (n=3). Grade 3+ clinical toxicity and hyperbilirubinemia
occurred in 7.6% (n=5) and 5.9% (n=4), respectively. The rate of partial response was 35.3%
(n=24), 63.2% (n=43) had stable disease, and progressive disease occurred in 1.5% (n=1). PET
imaging was available in 25 patients and 21 (84%) had a complete or partial response or stable
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disease. The median OS was 6.6mo (95% ClI, 5.0 to 9.2mo). The hazard ratio (HR) for OS was .39
(95% Cl, .23 to .66) for tumor burden <25% compared to greater tumor burden in multivariate
analysis. Elevated bilirubin reduced OS. The HR for hepatic progression was .22 (95% Cl, .05 to .
98) for solitary compared to multifocal disease.

CONCLUSIONS—Locoregional therapy with 90Y radioembolization is safe and stops or delays
the progression of targeted chemorefractory breast cancer liver metastases. Adverse
prognosticators are identified.

Keywords

metastatic breast cancer; hepatic radioembolization; outcomes; radiation therapy; toxicity;
survival; progression

INTRODUCTION

Breast cancer is the most commonly diagnosed cancer in women worldwide (1) and
approximately 12.4% of women (1 in 8) in the United States will be diagnosed in their
lifetime (2). Metastatic breast cancer (mBC) is generally incurable, and half of mBC patients
eventually develop liver metastases that worsen their prognosis(3). Hepatic failure is the
cause of death in approximately 20% of patients (3) and impaired liver function necessitates
modified polychemotherapy dosing, ultimately limiting systemic antitumor availability
(4-6). When disease is confined to the liver prior to systemic therapy, the liver is the initial
site of progression in a majority (60-97%) of patients (7). Surgical approaches for palliation
of isolated BCLM have included resection (8-12) but recurrence after resection is common
occurring after a median time of 13mo with hepatic recurrence in 25-35% (8,9). These
aspects have sparked interest and controversy over the use of locoregional therapy targeting
BCLM.

Liver-directed therapy for unresectable liver metastases may reduce tumor burden to
ameliorate pain symptoms, preserve or possibly recover valuable liver function, and halt or
slow disease progression in the palliative setting. The purpose of this study was to evaluate
the safety and therapeutic effectiveness of yttrium-90 (°CY) radioembolization for patients
with progressing BCLM after exhausting polychemotherapy options.

PATIENTS AND METHODS

Seventy-five consecutive BCLM patients were treated with %Y radioembolization at our
institution between August 2001 and August 2013. This open-label, institutional review
board-approved study includes prospectively collected patient data and each patient
provided consent allowing the use of their information for research. All patients had hepatic
tumor progression (ie, increasing size of breast cancer liver metastases) after cytotoxic
systemic chemotherapy. Patients were reviewed and discussed at multidisciplinary tumor
board and radioembolization was applied as part of a continuum of care that included
systemic therapy administered by the medical oncologist. The motivation in each patient
was to stop hepatic progression, palliate symptoms, and preserve liver function and
eligibility for future systemic treatments.
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Inclusion criteria included (i) image- or biopsy-proven confirmation of mBC to the liver; (ii)
active unresectable disease not appropriate for radiofrequency ablation, as determined by a
multidisciplinary team; (iii) if present, stable extrahepatic disease allowing a break in active
chemotherapy; (iv) Eastern Cooperation Oncology Group (ECOG) performance status of
0-2; (v) bilirubin <2.0mg/dL; (vi) adequate pulmonary function, and (vi) acceptable
hematology including granulocyte count >1.5x10%L, platelet count >50x10%/L.

Exclusion criteria were (i) life-expectancy <2mo; (ii) flow to the gastrointestinal tract not
correctable by repositioning or coil embolization; or (iii) estimated radiation doses to the
lungs greater than 30Gy in a single administration or 50Gy cumulatively.

Baseline Patient Characteristics

Table 1 summarizes baseline patient characteristics for the 75 patient cohort. The mean age
was 54.4 years. Chemotherapy including taxanes, anthracyclines, and trastuzumab where
appropriate failed in each patient. Table E1 includes receptor status and past exposure to
systemic treatments.

90y Radioembolization

Baseline laboratory tests including liver function tests, complete blood count, coagulation
profile, albumin, total bilirubin, and tumor marker (CA-27.29) were obtained on the day of
treatment. Estimated lung shunting was determined using technetium-99m macroaggregated
albumin (®®MTc-MAA) scan during treatment planning angiography and selective visceral
catheterization. Prophylactic coil embolization was performed in cases of non-target arterial
flow to the Gl tract. The methods for calculating the required activity for the prescribed dose
with and without lung shunt fraction calculations have been previously published (13-15).
Uniform Medical Internal Radiation Dose (MIRD) assumptions were used (13,16,17).

Treatment was administered in a segmental (<2 segmental feeding arteries), lobar, or
sequential bilobar fashion. According to the disease presentation, sequential bilobar patients
received treatment in the dominant lobe and the contralateral lobe was targeted within 30—
90d to complete the treatment cycle. Each patient was treated on an outpatient basis. At each
follow-up visit (1 mo, 3 mo, and every 3 mo thereafter), patients were assessed for clinical
and biochemical treatment toxicity and imaging response with computed tomography (CT)
or magnetic resonance imaging (MRI). Positron emission tomography (PET) was possible in
a limited number of patients depending on insurance coverage and the discretion of the
ordering physician.

Data Collection and Outcome Measures

This manuscript was prepared using reporting standards of the Society of Interventional
Radiology Technology Assessment Committee and Interventional Oncology Task Force
(18). A retrospective cohort analysis was completed utilizing prospectively acquired
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medical, laboratory, clinical, and imaging data. Patients were contacted by telephone at
2-3wks and seen in clinic at 1mo follow-up to assess toxicity and response to treatment.

Tumor response on venous phase CT or delayed post-contrast MRI was determined using
unidimensional Response Evaluation Criteria in Solid Tumors (RECIST) (19,20) with long-
axis measurements of the primary index lesion as previously reported (21). Up to two index
lesions were defined per patient if bilobar disease was present and treated. In these cases,
maximum tumor responses were averaged. Pre- and post-treatment studies were compared
side-by-side on a computer display by a board-certified radiologist and tumor axis
measurements in the axial view were drawn in a similar anatomical plane and orientation
over longitudinal studies. Metabolic tumor response on positron emission tomography (PET)
was visually assessed in the dominant lesion and scored as zero (complete response),
decreased (partial response), stable (stable disease), or increased (progressive disease)
fluorodeoxyglucose (FDG) uptake in comparison to pre-treatment scans (22). Baseline
serologic CA-27.29 values (>38U/ml considered producers) were acquired on the day of
treatment and reevaluated at the above follow-ups to assess tumor marker response.
CA-27.29 was utilized as a study marker for response but not for progression because false
elevations may be observed 1-2mo after the initiation of a new treatment (23).

Study Endpoints

The primary endpoints were toxicity and progression with overall survival (OS) as a
secondary endpoint. The Common Terminology Criteria for Adverse Events (CTCAE) of
the National Cancer Institute (version 4.0) was used to grade immediate (<24hrs), early
(1-30d), or delayed (>30d) clinical and biochemical adverse events following
radioembolization (24). The endpoint for tumor progression was defined by RECIST criteria
as a 20% increase in long-axis measurements. Hepatic progression was defined as any
appearance of new lesions or any enlargement of existing disease in treated or untreated
volumes. Distant progression was defined as the appearance of new lesions or any
enlargement of existing extrahepatic disease. Median OS was determined by all-cause
mortality and verified with the Social Security Death Index.

Statistical Analyses

All analyses are calculated from the day of first radioembolization using the Kaplan-Meier
method in this intent-to-treat cohort. In the absence of progression, patients were censored
on the day of last imaging. OS was censored on the day of last follow up. The log-rank test
was used to assess differences in estimates between groups and significant predictors were
included in a multivariate Cox proportional hazards model with adjustment for possible
confounders. 95% confidence intervals were calculated. Log-minus-log plots and
Schoenfield residuals were used to assess validity of the proportional hazards assumption for
univariate and multivariate analyses, respectively. All data were analyzed with STATA
(12.1; StataCorp, College Station, Texas). Differences were considered statistically
significant at two-tailed P-values of less than .05.
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RESULTS

Treatment and Toxicity

Table 2 presents patient dosimetry. 161 infusions were delivered into 125 different hepatic
treatment volumes over 122 treatment sessions. The mean infused activity was 1.52GBq
(95% Cl,1.38 to 1.67GBq) and residual activity in the dose vial was 4.6% (95% Cl,3.0 to
6.3%). The implemented embolic %0Y device was glass microspheres (TheraSphere, BTG,
Canada). There were no misadministrations. Repeat radioembolization was performed in 33
patients with retreatment of a prior target volume in 42.4% (14/33).

Four patients (5.3%) were enrolled in a Phase 1 trial (NCT00858429) evaluating °0Y dose-
escalation with concomitant capecitabine to capitalize on radiation-induced increases in
thymidine phosphorylase and to interrogate potential radiosensitizing effects of
chemoradiation (25-27). Capecitabine was administered for 14d followed by a 7d rest period
x3 cycles. These patients received doses of 97-166Gy on days 1-7 of the second cycle. Two
patients discontinued capecitabine during the second cycle due to Grade 3 skin toxicity plus
transient cholecystitis in one patient and hand-foot syndrome in the second patient.

Table 3 summarizes Grade 3 clinical and biochemical toxicities after the first treatment.
Clinical toxicity follow-up was available in sixty-six (91.7%) of seventy-two living patients
at 1mo. 30-day mortality was 4% (n=3). Each of these patients had elevated total serum
bilirubin at baseline, extrahepatic disease in 2+ sites, and 25-50% (n=2) or >50% (n=1)
hepatic tumor burden. The cause of death was sepsis in a patient with peritoneal
involvement and hepatic decompensation in the remaining two patients. Two patients (2.8%)
had rectus sheath irritation due patency of the falciform artery. Two patients (2.8%) had
cholecystitis and one required surgery with radiation-induced cholecystitis diagnosed on
surgical pathology. Vascular complications included groin hematoma and ecchymaosis (n=1)
and symptomatic anemia requiring transfusion (n=1). The most common Grade 1/2 clinical
toxicities were fatigue (74.2%), nausea (31.8%), and abdominal pain (30.3%); however, the
incidence of any severe Grade 3 clinical toxicity was 7.6% (n=5). There were no Grade 4
clinical toxicities.

Biochemical toxicity follow-up was available for seventy-two patients (100%) and complete
for sixty-eight patients (94.4%). The most common Grade 1/2 biochemical toxicities were
increased alkaline phosphatase (64.7%) and AST (63.2%). Lymphocyte radiosensitivity
resulted in Grade 3 lymphopenia for 29 patients (42%). Grade 3 hyperbilirubinemia
occurred in four patients, of whom two had hyperbilirubinemia at baseline. There were no
Grade 4 biochemical toxicities.

Eligibility for Systemic Therapy

Twenty-seven patients included in the present study saw an oncologist at an outside hospital
and details regarding their systemic treatment were not available in retrospective chart
review at our center. At our institution, 66.7% (32/48) of patients received additional
systemic therapy after radioembolization while 16.7% (8/48) did not. One patient was lost to
follow-up due to international travel. Seven patients did not have information regarding
subsequent systemic therapy in the medical record.
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Tumor Response

Table E2 presents imaging response by patient and by index lesion. Waterfall plot appears in
Figure 1. Index lesions (n=104) were defined in 276 reviewed studies (CT and/or MRI). The
average tumor size was 3.9cm (95% Cl,3.4 to 4.4cm). Imaging after radioembolization was
achieved in 93.2% (68 of 73 living patients). The mean and 95% CI for follow-up scans
(n=201) after first treatment was 3.2mo (2.6 to 3.7mo) but was positively skewed with a
median of 1.4mo. The overall response rate defined as any decrease in long-axis was 82.4%
(n=59).

Pre- and post-treatment PET imaging was available in 25 patients. In this subset, 12% (n=3)
had a complete response, 72% (n=18) had a partial response or stable disease, and 16%
(n=4) had progressive disease (PD). Fifty-five patients (73.3%) were CA-27.29 producers
and 16 of these 55 (29.1%) had a 30% decrease in serum CA-27.29.

Survival & Progression

OS—Table 4 presents stratified median survival times and 95% Cls. The median OS was
6.6mo (95% CI,5.0 to 9.2mo). Estimated OS (and 95% CI) was 96% (88.1-98.7%), 80.7%
(69.6-88.1%), 53.7% (41.5-64.5%), and 34.5% (23.5-45.7%) at 1mo, 3mo, 6mo, and 12mo,
respectively. Univariate analyses identified tumor burden >25% (P < 0.0001) and total
serum bilirubin > 1.1 mg/dL (P < 0.0001) as risk factors for worsened survival. Tumor
burden <25% (HR,.39;95% Cl,.23 to .66;P=.001;Figure 2) and elevated bilirubin (HR,
1.38;95% CI,1.10 to 1.73;P=.005) as a continuous variable remained significant in the
multivariate analysis after adjusting for potential confounders.

Tumor Progression—Figure 3 presents tumor, hepatic, and distant progression and Table
E3 summarizes disease progression at 1, 3, 6, and 12mo. Three patients had index lesion
progression over the course of follow-up by RECIST criteria.

Hepatic Progression—The median time to hepatic progression was 3.2mo (95% Cl,1.2
to 8.5mo). Solitary versus multifocal disease was the only significant univariate
prognosticator (12.4 v 2.5mo;P=.0143) and was significant in the multivariate analysis (HR,.
22,95% Cl,.05 to .98;P=.046) after adjusting for unilobar versus bilobar disease.

Distant Progression—The median time to distant progression was 4.1mo (95% Cl,2.4 to
7.0mo). Distant progression of existing disease occurred in the brain for five patients (50%).
New brain tumors were detected on MRI in seven patients (11.3%) without a prior history.
Other initial sites of extrahepatic progression were lung (n=15), abdominal lymph nodes
(n=13), bone (n=7), spleen (n=3), peritoneum (n=2), pancreas (n=2), pericardial lymph
nodes (n=2), and adrenal (n=1).

DISCUSSION

This series expands on a 27 patient pilot study (28), including these data to report toxicity,
therapeutic effectiveness, and important prognosticators in a small but growing literature
(29) on radioembolization in BCLM patients. Locoregional therapy with 90Y
radioembolization had an acceptable safety profile with fewer severe adverse events (Grade
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3+) in comparison to systemic toxicities from several chemotherapy approaches applied in
breast cancer patients with visceral metastases (30-34). The incidence of Grade 3 clinical
toxicity was low and agreed with the resin microsphere literature with a decreased incidence
of abdominal pain in our cohort (35-38). Most patients received additional systemic therapy
after radioembolization suggesting preserved eligibility for nt-line chemotherapy despite
advanced disease but timing, dosing, safety, and efficacy must be evaluated prospectively.

Radiologic tumor response following radioembolization with resin microspheres has shown
progressive disease (PD) in only 12.5% (17/136) by RECIST criteria (35,37-39) and 6%
(2/36) by World Health Organization (WHO) criteria (36) at 2-4mo. Disease control (98.5%
in this study) may capture a bias towards positive treatment effects in slow growing
neoplasms. Therefore, we also report objective decreases in tumor size in 82.4% of patients.
Metabolic disease control was 84% (21/25) on PET and imaging modalities like PET/CT
(35) and diffusion-weighted MRI (40) may allow early response assessments. Interestingly,
all four patients with PD on PET had SD (2/4) or PR (2/4) by RECIST with potential
overestimation of PD due to treatment-related inflammation (41).

Radioembolization is mechanistically distinct in comparison to transarterial
chemoembolization (TACE). Though TACE may theoretically offer escalated local dosing
or combinations of chemotherapeutics, therapeutic failure rates are high with PD in 51-60%
of patients (42,43) even when multiple cytotoxic agents and dose selection are tailored to
individual mBC patients based on their history of systemic treatment (43). Buijs et al.
reported 26% of treated lesions had partial RECIST response after multi-agent TACE yet 0
of 14 patients had a net partial response based on total tumor burden and the number of
patients with stable or PD and toxicity were not specified (40). Differences in reporting,
variations in treatment protocols, and heterogeneity of baseline patient characteristics limit
comparisons of OS following TACE. Infiltrative patterns often observed in BCLM may not
be amenable to embolization and these tumors are often chemorefractory at the time of
intraarterial therapy, reducing enthusiasm for TACE mechanisms of action.

Substratification analyses were performed to identify baseline variables that have been
associated with outcomes in unresectable liver metastases treated with 90Y (37,38,44-46).
Increased hepatic tumor burden and bilirubin were significant multivariate prognosticators
of OS suggesting that the presence of hepatic metastases not only portends a worsened
prognosis (47) but that the degree of liver involvement and dysfunction adversely influences
patient survival. When polychemotherapy options are exhausted, BCLM patients often have
substantial extrahepatic disease burden or micrometastases that are chemorefractory and this
likely limits survival even when liver-directed therapy is applied successfully. Earlier
locoregional therapy at the time of hepatic metastases, especially for niche subgroups with
known chemoresistance (ie, triple negative patients), may be warranted. It should be noted
that analyses of OS stratified by endpoint measures of therapeutic success/failure over
follow-up such as imaging response (35-38,43) are prone to guarantee-time bias (48).
Moving forward, propensity score matched analyses may provide statistical post hoc
randomization for informative retrospective analyses in settings where patient recruitment
for prospective randomized studies is not feasible.
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The localized radiation effect of 90Y had the intended therapeutic effect and benefited
BCLM patients by consistently delaying or stopping tumor progression in targeted lesions.
Differences between hepatic progression and tumor progression suggest the 3.2mo median
time to hepatic progression primarily represents progression in untreated volumes or new
hepatic tumors. The identification of multifocal disease as an independent prognosticator for
reduced hepatic TTP may be indicative of bad biology serving as a “canary in the coal
mine” reflective of global metastatic potential. This prognosticator could also conceivably
reflect an increased number of tumors that can progress or more challenging tumor targeting
but these explanations were not supported given the rare occurrence of progression in index
lesions.

Radiofrequency ablation (RFA) offers a median survival after ablation of 29.9 to 60mo with
20-32% 5-year survival (49-53). Alternative techniques include MRI-guided laser-induced
interstitial thermotherapy and high-dose-rate brachytherapy with iridium-192 with median
0S of 37.6mo (n=276) and 18mo (n=37), respectively (54-56). 90Y allows treatment of
unresectable hepatic tumors when the number, size, shape, or location of lesions is not
appropriate for RFA or alternative ablative techniques.

Our reported outcomes primarily reflect safety and antitumor efficacy for 90Y
radioembolization in patients with advanced disease after exhausting chemotherapy options
but future comparative studies must determine benefits relative to active n'-line systemic
agents. These studies should not only consider survival for BCLM patients but also benefits
in quality of life metrics as has been done for hepatocellular carcinoma (57). The maximum
tolerated dose for radioembolization with glass microspheres in combination with
capecitabine (27) exceeds the target dose of 120Gy reported herein where 82.4% of patients
had an objective index lesion response. Therefore, chemoradiation combining capecitabine
and radioembolization with the glass %Y microsphere delivery device may potentially serve
as a safe and effective arm for a randomized trial.

This study has important limitations. These analyses were retrospective and there was no
comparison arm as patients had exhausted alternative treatment options. Intent-to-treat study
designs obscure the effects of subsequent systemic or locoregional therapies creating
potential for type Il error in OS analyses. The presence of concomitant capecitabine
administration in a small number of patients (5.3%) is a confounder that may have increased
measures of toxicity and anti-tumor activity. Follow-up imaging was not possible for all
patients and many patients did not have PET imaging. Radiologic antitumor response was
evaluated by defining primary index lesions; a method validated for hepatocellular
carcinoma (21) but not for BCLM and the use of RECIST is limited by discretization of
response, assumed tumor geometry, and it may not capture tumor growth kinetics.

Chemoresistance mechanisms are often varied and there is a need for molecular diagnostics
to identify patient-specific chemoresistance mechanisms. 90Y radioembolization is safe and
stabilizes hepatic disease in a heterogeneous population of BCLM patients with a low
therapeutic failure rate. Liver-directed therapy with 90Y may supplement active systemic
therapies in the chemorefractory setting and rationally designed combinations with systemic
therapy are under investigation. Our outcomes data should allow sample size estimation for
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future trials (58) and guide patient selection given confirmation of independent risk factors
for reduced survival.
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Figure 1.
Maximum unidimensional change over the course of follow up for 68 patients. Negative

values represent % decrease in tumor size and bars represent RECIST cutoffs for partial
response (—30%) and progressive disease (+20%).
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tumor burden < 25% or = 25%.
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Time to Progression. (a) TTP in index lesions by RECIST criteria from the day of first
treatment (n=3 patients had progressive disease). (b) Hepatic TTP in treated or untreated
liver. Median hepatic TTP was 3.2mo (95% ClI,1.2 to 8.5mo). (c) Extrahepatic TTP in
distant sites. Median extrahepatic TTP was 4.1mo (95% CI,2.4 to 7.0mo).
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Table 1
Patient Characteristics
Patient No. %
Demographics
Median Treatment Age & Range (years) 53.7 26.7-824
<65y 59 78.7
>65y 16 21.3
Female 75 100.0
Ethnicity#
Declined 21 304
Caucasian 41 59.4
African American 6 8.7
Hispanic 0 0.0
Asian 1 1.4
Other 0 0.0
Risk Factors
Prior Cancer History#
First Cancer 64 92.8
Second Cancer” 4 58
> Second Cancer” ! 14
Tumor Burden
<25% 44 58.7
25%-50% 26 34.7
> 50% 5 6.7
Distribution
Unilobar 14 18.7
Bilobar 61 81.3
No. of lesions
Solitary 11 14.7
Multifocal 64 85.3
Central Lesion
No 64 85.3
Yes 11 14.7
Extrahepatic Metastases
No 17 22.7
Yes 58 77.3
Bone 42 56.0
OtherT 38 50.7
Brain 10 13.3
Lung 19 253
Lymph Nodes 17 22.7
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Patient No. %
Previous Liver-directed Therapya
None 66 88.0
Resection 5 6.7
RF ablation 5 6.7
90y Radioembolization 0 0.0
TACE 1 13
ECOG (Zubrod) Performance Status
0 39 52.0
1 29 38.7
2+ 7 9.3
Liver Function
Bilirubin, total serum (mg/dL)” 0.7 06-12
Albumin (g/dL)” 32 31-33
Portal Vein Thrombosis/Attenuation
No 69 92.0
Yes 6 8.0
Ascites
No 69 92.0
Yes 6 8.0
Cirrhotic Morphology
No 73 97.3
Yes 2 2.7
Method of Diagnosis
Biopsy 32 45.7
Imaging 43 57.3

Note.

ECOG, Eastern Cooperative Oncology Group; RF, radiofrequency; TACE, transcatheter aterial chemoembolization.
*
Values expressed as median and 95% confidence intervals.

Tcancer history included metastatic colorectal, uterine, hemangioma (n=2), and renal cell.

Sites of extrahepatic metastasis also included kidney, ovary, peritoneum (n=3), mediastinum, retina, pancreas, and adrenal gland.

# o . .
Observe total n # 75 due to missing patient data in a small number of cases.

[ . . . .
Note that some patients received more than one liver-directed therapy.
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Table 3
Toxicity According to CTCAE Version 4.0

Adverse Event Grade 3

Patient No. %

Clinical
Any Cause 5 7.6
Fatigue 1 15
Abdominal Pain 4 6.1
Nausea 1 15
Vomiting 0 0.0
Fever 1 15

Biochemical
Any Cause 37 54.4
Decreased Albumin 3 4.2
Increased Total Serum Bilirubin 4 5.9
Increased Alkaline Phosphatase 4 5.9
Increasted ALT 3 4.4
Increasted AST 6 8.8
Leukopenia 3 4.3
Lymphopenia 29 42.0

Note.—Values expressed as incidence and percent.

ALT, alanine transaminase; AST, aspartate transaminase; CTCAE, Common Terminology Criteria for Adverse Events.
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Survival Analysis

Variable

Treatment Age
<65y
265y

Systemic Treatment History

< 6 Medications

> 6 Medications

ECOG Performance Status

0
1+
Tumor Burden
< 25%
> 25%
Distribution
Unilobar
Bilobar
No. of Lesions
Solitary
Multifocal
Bilirubin
< 1.1 mg/dL
> 1.1 mg/dL
Extrahepatic Metastases
No
Yes
Brain Metastases
No
Yes

CA-27.29 Producer*
No
Yes

Univariate

Time to Event (mo)

6.8 (4.6 - 10.0)
50(3.6-125)

46(3.6-6.1)
8.9(6.4-125)

6.7 (5.0 - 10.0)
6.1(3.5-12.3)

9.3(6.7-18.7)
39(24-50)

6.7 (4.0-34.7)
6.4(4.6-9.1)

6.7 (4.0-34.7)
6.6 (4.4-9.1)

7.9(5.8-12.3)
2.0(0.5-2.6)

9.3(5.2-23.1)
5.8 (4.0 - 8.9)

6.4 (4.6-12.3)
6.8 (2.4-9.1)

50(3.7-7.9)
7.9(4.6-12.3)

P Value

0.4993

0.0594

0.3895

<0.0001

0.0665

0.1062

<0.0001

0.095

0.2906

0.3061

Table 4
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MultivariateT

Hazard Ratio

1.61 (.97 - 2.68)
1.00

.39 (.23 - .66)
1.00

72 (24 - 2.18)

81 (.26 - 2.47)
1.00

1.00
1.38 (1.10 - 1.73)

1.00
1.59 (0.83 - 3.03)

P Value

0.067

0.001

0.558

0.705

0.005

0.164

Note.—Values expressed as median (95% confidence interval) where appropriate.

ECOG, Eastern Cooperative Oncology Group.

*
Multivariate analyses adjusted for continuous pre-treatment bilirubin and CA-27.29 values.

Variables included in multivariate Cox proportional hazards model if the proportional hazards assumption was not violated and P was < 0.25 on

univariate log-rank testing.
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