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Abbreviations 

BCa Breast cancer 

CT Computed tomography 

CTCAE Common Toxicity Criteria for Adverse Events 

HAI Hepatic artery infusion 

HAIC Hepatic artery infusion chemotherapy 

MRI Magnetic resonance imaging 

NCI CTCAE National Cancer Institute Common Terminology Criteria for 
Adverse Events 

PR Partial response 

QALY Quality adjusted life years 

RECIST Response Evaluation Criteria in Solid Tumors 

ROBINS-I Risk of Bias in Non-Randomized Studies- of Interventions 

TACE Trans-arterial chemoemobilization 

TACP Transarterial chemoperfusion 
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Context and Policy Issues 

Breast cancer is the third most diagnosed cancer among Canadians accounting for 13% of 

all cancers, and the most diagnosed cancer among females, accounting for 25% of all  

cancers in females.1 Breast cancer is rarer in males, whose disease accounts for less than 

1% of breast cancers.1 Overall, 5-year net survival from breast cancer with treatment 

among women in Canada is relatively high at 87%; however, this is largely driven by early 

stage I and II cancers, which make up more than 80% of all female breast cancers.1 The 

five-year survival rate decreases to 24% for cancers that have metastasized to other 

tissues2 and median survival for women with stage IV breast cancer is 18 to 24 months.3 
Liver metastasis is associated with a particularly poor prognosis4 i.e., surgery is viewed as 

the only curative treatment, however only 20% of patients are eligible for the surgery.5,6 

Without therapy median survival for breast cancer patients with liver metastases is 

approximately six months.7,8  

Systemic therapy is the standard treatment for metastatic breast cancer; however local or 

regional management of the primary tumour and distant disease may be offered as 

palliative treatments in some jurisdictions when surgery cannot be performed.3,4 There is 

early evidence to suggest that local therapy may prolong survival, although further research 

is needed to support widespread use for this purpose.3  

Regional or local treatments include chemotherapy (e.g., isolated perfusion, 

chemoembolization), radiotherapy (e.g., radioembolization), and surgery to remove the 

tumour.3 Isolated perfusion (e.g., intra-arterial chemotherapy, hepatic arterial infusion 

chemotherapy) delivers high dose chemotherapy, biologic agents, and heat to metastatic 

tumours through a temporary and completely isolated vascular recirculating perfusion 

circuit.9 For instance, hepatic arterial infusion chemotherapy is designed to address the 

primary blood supply to liver metatstases, which is delivered via the hepatic artery (whereas 

non-cancerous liver tissue is supplied through the portal venous circulation system).10 The 

objective of hepatic arterial infusion chemotherapy is to maximize drug concentrations in 

the liver while keeping overall systemic exposure low11 and minimizing toxicity and adverse 

effects.12 

Chemoembolization is performed to restrict blood supply to a tumour after anticancer drugs 

are given in blood vessels near the tumour.13 These treatments may include the use of 

drug-eluting beads that block blood flow to the tumour, allowing a higher amount of the drug 

to reach the tumour for longer durations. This has the added benefit of causing fewer side 

effects than systemic treatment, because smaller amounts of the drug are then circulated 

through the rest of the body.13 

Regional chemotherapy for metastatic cancer is not practiced widely within Canada.14 The 

treatment is available at certain institutions for treatment of colorectal cancer that has 

metastasized to the liver, but it is not available for metastatic breast cancer in Canada due 

to a lack of evidence from clinical trials.14 The objective of this report is to summarize the 

evidence regarding regional chemotherapy for adults with metastatic breast cancer to help 

address uncertainty about its effectiveness for this indication.  
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Research Questions 

1. What is the clinical effectiveness of regional chemotherapy for adults with metastatic 

breast cancer? 

2. What is the cost-effectiveness of regional chemotherapy for adults with metastatic 

breast cancer? 

3. What are the evidence-based guidelines associated with the use of regional 

chemotherapy for the treatment of adults with metastatic breast cancer? 

Key Findings 

Evidence of very limited quality from six non-randomized studies indicated that regional 

chemotherapy may provide benefit with regard to tumour response and survival; however, 

additional evidence from high quality, randomized controlled trials is required to better 

assess whether regional chemotherapy offers a benefit relative to conventional and other 

therapies. Studies showed that regional chemotherapy was minimally associated with 

toxicity. 

No evidence regarding cost-effectiveness or evidence-based guidelines describing regional 

chemotherapy for metastatic breast cancer was identified.  

Methods 

Literature Search Methods 

A limited literature search was conducted on key resources including PubMed, the 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. Methodological filters were applied to limit retrieval to randomized 

controlled trials, non-randomized studies, health technology assessments, systematic 

reviews, meta-analyses, economic studies, and guidelines. Where possible, retrieval was 

limited to the human population. The search was also limited to English or German 

language documents published between January 1, 2013 and September 10, 2018. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 
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Table 1:  Selection Criteria 

Population Adults (male or female) with any type of breast cancer of any stage (Stages I to IV) that has metastasized to 
remote organs (e.g., but not limited to, liver, lung, bone, brain) 

Intervention Regional chemotherapy  including, but not limited to, hepatic artery infusion (HAI) and trans-arterial 
chemoembolization (TACE)  

Comparator Q1-2: IV or oral systemic therapy (e.g., chemotherapy, targeted therapy, biologics [immunotherapy], 
hormonal therapy); surgical resection; radiation therapy; placebo/sham procedure 
Q3:    No comparator 

Outcomes Q1:    Clinical effectiveness, including benefit and/or harm 
Q2:    Cost-effectiveness  
Q3:    Guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized-controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

HAI = hepatic artery infusion; QALY = quality adjusted life years; TACE = trans-arterial chemoembolization 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, were 

duplicate publications, or were published prior to 2013. Guidelines with unclear 

methodology were also excluded. 

Critical Appraisal of Individual Studies 

The included non-randomized clinical trials were critically appraised by one reviewer. The 

two-arm study was appraised using the ROBINS-I instrument.15 and the single arm studies 

using the Downs and Black checklist.16 Summary scores were not calculated for the 

included studies; rather, a review of the strengths and limitations of each included study 

were described narratively. 

Summary of Evidence 

Quantity of Research Available 

A total of 676 citations were identified in the literature search. Following screening of titles 

and abstracts, 665 citations were excluded and 11 potentially relevant reports from the 

electronic search were retrieved for full-text review. Three potentially relevant publications 

were retrieved from the grey literature search for full text review. Of these potentially 

relevant articles, eight publications were excluded for various reasons, and six publications 

met the inclusion criteria and were included in this report. All six studies used non-

randomized designs. Appendix 1 presents the PRISMA17 flowchart of the study selection. 

Summary of Study Characteristics 

The six publications included in this review addressed the clinical effectiveness of regional 

chemotherapy for adults with metastatic breast cancer. No eligible cost-effectiveness 

studies or evidence-based guidelines were identified.  

Additional details regarding the characteristics of included publications are provided in 

Appendix 2. 
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Study Design 

All of the six studies were non-randomized; one of which was a comparative retrospective 

chart review of 44 patients, published in 2018.18 Five non-randomized studies were 

published between 2013 and 2018 and included between 14 to 70 patients;4,11,19-21 three of 

which employed a prospective design,4,19,20 and two, a retrospective design.11, 21   

Country of Origin 

Studies were conducted in the US,18,21 Japan,19 and Germany.4,11,20  

Patient Population 

Patients were between the ages of 18 and 82 years with primary breast cancer that had 

metastasized to the liver,4,11,18,20,21 lungs, or mediastinum.19 Across all studies, patients had 

undergone previous treatment for their cancer,4,11,18-21 with the exception of one participant 

who refused previous treatment.19  

Interventions and Comparators 

Two studies examined chemoembolization18,19 and four studies examined isolated 

perfusion of one or more cytotoxic drugs.4,11,20,21 Among the chemoembolization studies, 

transarterial chemoembolization (TACE) was contrasted with transarterial radioembolization 

(TARE) in one comparative, retrospective chart review.18 TACE treatment consisted of 

doxorubicin-eluting beads (median doxorubicin dose delivered was 50 milligrams (mg); 

dose range 25 to100 mg; three to four week intervals) and median ytrrium-90 activity was 

0.79 gigabecquerel (GBq) (range 0.18 to 1.82) with TARE.18 In the other 

chemoembolization study, data from patients who had received combinations of between 

two to four anticancer drugs were examined.19 Treatment regimens, type and dose of drug, 

and embolic material varied widely across participants. Anticancer drugs included platinum-

based drugs, anthracycline-based drugs, taxane-based drugs, fluorouracil, and mitocmycin 

C.19 

Four non-randomized studies examined isolated perfusion.4,11,20,21 Treatment regimen, 

type, and dose of anticancer drug varied across studies. Gemcitabine was administered in 

the two prospective studies.4,20 In the study by Eichler and colleagues, treatment consisted 

of three doses of arterial gemcitabine (1200 mg) administered over four weeks,20 while 

Gruber-Rouh administered three or more doses of arterial gemcitabine (1000 mg/metre 

squared (m2)) and 10 mg/m2 of body surface mitomycin C over four-week intervals.4 One 

study treated patients with at least one treatment of varying combinations and doses of 

mitomycin, 5-FU, and/or melphalan,11 and another administered cisplatin with either doxil or 

vinblastine.21  

Outcomes 

All included studies examined tumour response, survival, and toxicity.4,11,18-20 Follow up 

duration for all outcomes ranged from one month after treatment19 to until death.4,18 In order 

to assess tumour response to treatment, imaging with CT,11,18,19,21 MRI,18 or Eichler,4 was 

conducted and images were assessed against versions of the Response Evaluation Criteria 

in Solid Tumors (RECIST) criteria, which defines when tumours improve (respond), remain 

the same (stable), or worsen (progress) during cancer treatment.22 Tumour response was 

reported as the number and proportion of patients in each RECIST or modified RECIST 

category following each assessment.  
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Survival was assessed from the start of treatment,18,21 date of registration20 first 

admission,11 or not specified.4 Survival was reported in various ways, including number of 

patients alive at the time of publication,11,18 median survival (i.e., progression-free,11,20,21 

overall,4,11,18-21) time to treatment failure in months and survival rate (6-month,11,20 12-

month,11,20 24-month,11 36-month,11 and 5-year19).  

All included studies4,11,18-21 assessed the severity of adverse events/toxicity using the 

National Cancer Institute’s (NCI) identification and grading system, Common Toxicity 

Criteria for Adverse Events (CTCAE).23  Grades range from mild (Grade 1), moderate 

(Grade 2), severe or medically significant but not immediately life-threatening (Grade 3), life 

threatening (Grade 4), and death (Grade 5).23  

Summary of Critical Appraisal 

Non-Randomized Comparative Study  

The non-randomized, comparative study18 was critically appraised using the Risk of Bias in 

Non-Randomized Studies- of Interventions (ROBINS-I) instrument.15 In the included study, 

the treatment groups were clearly defined, outcome data were available for all participants, 

and there were no statistically significant differences between patient characteristics at 

baseline. However, because the study was a retrospective chart review, there was potential 

for bias as the allocation of interventions to participants was based on health care provider 

decisions in a clinical setting. This represents a strong threat to external validity, as it is 

possible that patients were assigned to one or the other treatment based on clinical 

characteristics or other features. As such, it is challenging to generalize the effects of the 

treatment beyond the participants in this study. Additionally, there was no consistency in the 

treatment protocol for either group, limiting the ability to draw comparisons or point to an 

optimal dose or type of therapy. Cross contamination occurred, with three patients starting 

in one group and switching to the other, the effect of which is not known.  

Non-Randomized, Non-Comparative Studies 

The other five non-randomized studies were critically appraised using the Downs and Black 

checklist.16 Overall, study objectives, outcomes, patient characteristics, interventions, and 

main study findings were clearly described.4,11,19-21 All studies systematically reported 

adverse events,4,11,19-21 although discrepancies were observed between values presented 

in text and in the table in one report.19 The study by Gruber-Rouh et al. did not analyze data 

such that it could address the study purposes. Rather than examining the effect of 

treatment on patient important outcomes, the analyses contrasted patients with breast 

cancer against patients with another type of cancer.4 No studies reported a power 

calculation.4,11,19-21 A key threat to internal validity is the lack of a randomized comparison 

group in any of the studies, preventing any interpretation that the findings are causally 

related to any one treatment rather than patient characteristics or other external factors. An 

important threat to external validity is related to the individuals and study centres examined 

in these studies; first, while eligibility criteria in the studies were inclusive, sample sizes in 

each study were small. Furthermore, the centres from which participants were drawn were 

not well described and it is not possible to determine if they were representative of the 

treatment that the majority of patients receive. Together, these issues limit the ability to 

generalize the findings beyond the patients examined.  

Additional details regarding the strengths and limitations of included publications are 

provided in Appendix 3 
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Summary of Findings 

Clinical Effectiveness of Regional Chemotherapy 

Chemoembolization 

Tumour response 

No difference was found between overall tumour response at one month follow up for 

regional chemotherapy using chemoembolization and three month follow up for regional 

radiotherapy in the non-randomized, comparative study.18 Another non-randomized study 

reported a 28.6% tumour response rate, with 14 of 29 tumours successfully treated.19  

Survival 

There was no significant difference in median overall survival between regional 

chemotherapy using chemoembolization (4.6 months) versus regional radiotherapy (12.9 

months) in the non-randomized, comparative study.18 In the other non-randomized study 

investigating chemoembolization, median survival was 29 months and five-year survival 

was 49.5%.19  

Harms 

The non-randomized, comparative study showed that patients who underwent regional 

radiotherapy had significantly fewer adverse effects of all grades than regional 

chemotherapy using chemoembolization.18 There was no difference between treatments for 

grades 3 or higher toxicity.18 Grade 3 or higher adverse effects were observed in 9% of 

patients who received regional chemoembolization in the non-randomized, comparative 

study,18 while 7% of patients had maculopapular rash (grade 3) in the other non-

randomized study.19  

Isolated Perfusion 

Tumour response 

Tumour response to perfusion included patients whose disease progressed (range 15.79%4 

to 51%20) or remained stable (range 37%20 to 47.37%4), patients with a partial response 

(range 5%20 to 36.84%4) and those with complete response (range 0%4,11,21 to 2%20).  

Survival 

Median overall survival ranged from seven months in one study11 to 14.2 months in 

another.20 Median, progression-free survival was two months in one study11 and 2.5 months 

in another.21 One study reported that 18% of patients were progression-free at six 

months.20 Two participants in the study by Gruber-Rouh and colleagues underwent further 

treatment on remaining lesions and were still alive at the time of publication, surviving to at 

least 55 and 61 months at the last point of data collection following isolated perfusion.4 

Harms 

No severe adverse effects (CTCAE grade 4) from isolated perfusion were reported in two 

studies.4,20 A third study reported grade 4 adverse effects in two patients (2.9%) with 

elevated aspartate aminotransferase; one with elevated alanine aminotransferase (1.4%); 

one with elevated bilirubin (1.4%); 15 with elevated thrombocytopenia (21.4%); five with 

leukocytopenia (7.1%), and; three with neutropenia (4.3%).11  Adverse effects were not 

reported separately for breast cancer patients in one study and therefore are not described 

within this report.21 
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Cost-Effectiveness of Regional Chemotherapy 

No relevant evidence regarding the cost-effectiveness of regional chemotherapy for 

metastatic cancer was identified; therefore, no summary can be provided. 

Guidelines Addressing Regional Chemotherapy 

No relevant guidelines addressing regional chemotherapy for metastatic cancer were 

identified; therefore, no summary can be provided. 

Main study findings and authors’ conclusions are presented in a table in Appendix 4. 

Limitations 

No relevant health technology assessments, systematic reviews, or randomized controlled 

trials were identified regarding the effectiveness of regional chemotherapy for the treatment 

of metastatic breast cancer. In addition, no cost-effectiveness studies or evidence-based 

guidelines were identified.  

There were several gaps in the literature associated with the included non-randomized 

studies. A primary limitation of this review is the paucity of available comparative evidence. 

None of the included studies compared regional chemotherapy with a conventional 

treatment (e.g., systemic chemotherapy). The one study that incorporated a comparative 

approach into its non-randomized, retrospective design examined another unconventional 

form of regional treatment (i.e., regional radiotherapy). In order to draw conclusions about 

the effectiveness of regional chemotherapy, it would be important to directly and 

prospectively contrast the intervention with more conventional treatments used in Canada.  

A second primary limitation of this review was related to the overall low quality of evidence 

associated with the included studies, which limits confidence in the findings. An additional 

literature gap relates to patient characteristics. Specifically, only one study of 18 patients 

included males and the distribution of patients by sex was not reported. Additionally, all but 

one study of 14 patients examined hepatic/liver. The homogeneity of included participants 

limits the generalizability of the findings.  

Conclusions and Implications for Decision or Policy Making 

Six non-randomized studies regarding regional chemotherapy for the treatment of 

metastatic breast cancer in adults were included in this review. Two studies examined 

chemoembolism and four examined isolated perfusion. Overall, it is unclear if regional 

chemotherapy is a beneficial treatment option for metastatic breast cancer. Limited 

evidence from two studies showed that chemoembolism treatment was associated with 4.6 

and 29 months median survival, respectively, and; 5-year survival was reportedly 44.5% in 

another study. Evidence from the four studies that examined isolated perfusion showed 

median overall survival ranged from seven months from first treatment in one study to 14.2 

months in another study.  

Reduced toxicity associated with regional therapy versus systemic treatment in earlier 

research is a major reason regional treatment options have been described as desirable.4,20 

Relatively few severe adverse effects were reported across included studies. However, the 

only study that compared treatment groups showed that toxicities were higher with 

chemoembolism versus radioembolism.18 
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Patients in the studies included in this report mainly consisted of heavily pre-treated adults 

with unresectable metastases undergoing palliative treatment, and thereby rendering 

comparisons with population data of limited value. By extension, the generalizability of the 

data summarized within this report is likewise limited. No studies contrasted 

chemoembolism or isolated perfusion with systemic treatments. As such, it is not possible 

to draw conclusions as to whether regional chemotherapy has a better toxicity profile than 

systemic therapy based on the findings of this report.  

Where it is used, regional chemotherapy is considered as a palliative treatment option.6,20 It 

is not generally considered as a curative therapy. However, two patients who had 

undergone several rounds of previous systemic chemotherapy were able to undergo further 

surgical treatment following isolated perfusion and were still alive at the time of publication.4 

Additionally, two studies reported a median progression-free survival of two months and 2.5 

months,11,21 and a third study reported 18% of patients were progression-free at six 

months.20 It is possible that patients with certain cancer characteristics respond well to 

certain drugs or techniques. Further research is needed to inform our understanding of 

optimal treatment strategies.  

  



 

 
SUMMARY WITH CRITICAL APPRAISAL Regional Chemotherapy for the Treatment of Breast Cancer 12 

References 

1. Canadian Cancer Statistics Advisory Committee. Canadian Cancer Statistics 2018. Toronto (ON): Canadian Cancer Society; 2018: 
http://www.cancer.ca/~/media/cancer.ca/CW/cancer%20information/cancer%20101/Canadian%20cancer%20statistics/Canadian-Cancer-Statistics-2018-
EN.pdf?la=en. Accessed 2018 Oct 12. 

2. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA Cancer J Clin. 2013;63(1):11-30. 
3. Sabel MS, White J. The role of local therapies in metastatic breast cancer. In: Post TW, ed. UpToDate. Waltham (MA): UpToDate; 2018: www.uptodate.com. 

Accessed 2018 Sep 10. 
4. Gruber-Rouh T, Naguib NN, Eichler K, et al. Transarterial chemoembolization of unresectable systemic chemotherapy-refractory liver metastases from 

colorectal cancer: long-term results over a 10-year period. Int J Cancer. 2014;134(5):1225-1231. 
5. Bechstein WO, Golling M. Standard surgical resection of colorectal liver metastases [in German]. Chirurg. 2005;76(6):543-551. 
6. de Jong KP. Review article: multimodality treatment of liver metastases increases suitability for surgical treatment. Ailment Pharmacol Ther. 2007;26 Suppl 

2:161-169. 
7. Ott R, Wein A, Hohenberger W. Liver metastases--primary or multimodal therapy? [in German]. Chirurg. 2001;72(8):887-897. 
8. Lehnert T, Golling M. Indications and outcome of liver metastases resection [in German]. Radiologe. 2001;41(1):40-48. 
9. Rothbarth J, Tollenaar RA, Schellens JH, et al. Isolated hepatic perfusion for the treatment of colorectal metastases confined to the liver: recent trends and 

perspectives. Eur J Cancer. 2004;40(12):1812-1824. 
10. Breedis C, Young G. The blood supply of neoplasms in the liver. Am J Pathol. 1954;30(5):969-977. 
11. Tewes M, Peis MW, Bogner S, et al. Hepatic arterial infusion chemotherapy for extensive liver metastases of breast cancer: efficacy, safety and prognostic 

parameters. J Cancer Res Clin Oncol. 2017;143(10):2131-2141. 
12. Fountzilas E, Krishnan E, Janku F, et al. A phase I clinical trial of hepatic arterial infusion of oxaliplatin and oral capecitabine, with or without intravenous 

bevacizumab, in patients with advanced cancer and predominant liver involvement. Cancer Chemother Pharmacol. 2018;82(5):877-885. 
13. Canadian Cancer Society. Transarterial chemoembolization (TACE) for liver cancer. 2018; http://www.cancer.ca/en/cancer-information/cancer-

type/liver/treatment/transarterial-chemoembolization/?region=on. Accessed 2018 Oct 12. 
14. Scanlan W. How regional chemotherapy works and why it's not done in Canada. Ottawa Citizen. 2018 Jul 3. https://ottawacitizen.com/news/local-news/how-

regional-chemotherapy-works-and-why-its-not-done-in-canada. 
15. Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions. BMJ. 2016;355:i4919. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5062054/. Accessed 2018 Oct 12. 
16. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomised and non-randomised studies of 

health care interventions. J Epidemiol Community Health. 1998;52(6):377-384. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1756728/pdf/v052p00377.pdf. 
Accessed 2018 Oct 12. 

17. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care 
interventions: explanation and elaboration. J Clin Epidemiol. 2009;62(10):e1-e34. 

18. Chang J, Charalel R, Noda C, et al. Liver-dominant breast cancer metastasis: a comparative outcomes study of chemoembolization versus radioembolization. 
Anticancer Res. 2018;38(5):3063-3068. 

19. Kennoki N, Hori S, Yuki T, Hori A. Transcatheter arterial chemoembolization with spherical embolic agent in patients with pulmonary or mediastinal 
metastases from breast cancer. J Vasc Interv Radiol. 2017;28(10):1386-1394. 

20. Eichler K, Jakobi S, Gruber-Rouh T, Hammerstingl R, Vogl TJ, Zangos S. Transarterial chemoembolisation (TACE) with gemcitabine: phase II study in 
patients with liver metastases of breast cancer. Eur J Radiol. 2013;82(12):e816-822. 

21. Tsimberidou AM, Vaklavas C, Fu S, et al. Hepatic arterial infusion therapy in advanced cancer and liver-predominant disease: the MD Anderson Experience. 
Hepatogastroenterology. 2013;60(127):1611-1623. 

22. Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. 
2009;45(2):228-247. 

23. National Cancer Institute. Common terminology criteria for adverse events (CTCAE). 2018; 
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm. Accessed 2018 Oct 12. 

 

 

 
  

http://www.cancer.ca/~/media/cancer.ca/CW/cancer%20information/cancer%20101/Canadian%20cancer%20statistics/Canadian-Cancer-Statistics-2018-EN.pdf?la=en
http://www.cancer.ca/~/media/cancer.ca/CW/cancer%20information/cancer%20101/Canadian%20cancer%20statistics/Canadian-Cancer-Statistics-2018-EN.pdf?la=en
file://///cadth-shares/Proj-Ctrl_Intake/Active/RC1029%20Regional%20Chemotherapy%20for%20Breast%20Cancer/Drafts/www.uptodate.com
http://www.cancer.ca/en/cancer-information/cancer-type/liver/treatment/transarterial-chemoembolization/?region=on
http://www.cancer.ca/en/cancer-information/cancer-type/liver/treatment/transarterial-chemoembolization/?region=on
https://ottawacitizen.com/news/local-news/how-regional-chemotherapy-works-and-why-its-not-done-in-canada
https://ottawacitizen.com/news/local-news/how-regional-chemotherapy-works-and-why-its-not-done-in-canada
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5062054/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1756728/pdf/v052p00377.pdf
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

665 citations excluded 

11 potentially relevant articles retrieved 
for scrutiny (full text, if available) 

3 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand search) 

14 potentially relevant reports 

8 reports excluded: 
-irrelevant population (6) 
-irrelevant intervention (1) 
-other (review articles, editorials) (1) 

 

6 reports included in review 

676 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2:  Characteristics of Included Primary Clinical Studies 

First Author, 
Publication 
Year, Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

Chemoembolization 

Chang, 201818 
  
US 

Retrospective, 
comparative chart 
review of all eligible 
patients treated 
between January 
2006 and March 
2016.  
 
n = 14 with TACE 
n = 27 with TARE 
n = 3 with TACE + 
TARE 

Adults (N = 44 females; age 
range 31 to 82 years) with 
liver-dominant BCa (>50% of 
overall disease burden 
confined to the liver) and 
prior chemotherapy 
 
 
 

Intervention: 
TACE treatments 
conventional TACE or 
doxorubicin-eluting beads 
(median doxorubicin dose 
delivered 50 mg; range 25 
to 100 mg) every 3 to 
4weeks depending on 
patient toxicity 
 
Comparator: 
Coil embolization of 
vessels when indicated; 
TARE treatments with 
TheraSphere or  
Sirtex-Sphere delivery 
systems 
 
  

Tumour response: 
Imaging with CT or 
MRI; assessed with 
modified RECIST 
criteria 
 
Survival: 
time from start of 
treatment to death from 
any cause obtained 
from charts 
 
Adverse events: NCI 
CTC for Adverse 
Events version 3.0 
 
Follow-up until death 

Kennoki, 201719 
 
Japan 

Single-centre 
prospective cohort. 
All eligible patients 
treated between 
November 2002 and 
January 2015  

Adults (N = 14 females; 
median age 58.5; age range 
37 to 77) with pulmonary 
metastasis from BCa. 13/14 
patients underwent previous 
treatment; 1 refused 
previous treatments 

Intervention: 
TACE initiated 
17 to 172 months after 
initial diagnosis. TACE 
using SAP-MS (50–100 
μm) after injection of a 
combination of 2 to 4 
types of anticancer drugs, 
including platinum-based 
drugs, anthracycline-
based drugs, taxane-
based drugs, fluorouracil, 
and mitocmycin C. 

Tumour response: 
Imaging with contrast 
enhanced CT; 
assessed with 
RECIST version 1.1 
 
Survival:  
Time from after first 
treatment to death 
 
Adverse events: 
NCI CTC for Adverse 
Events version 4.0 
 
 
Follow up one month 
after each treatment 
until death 

Isolated perfusion 

Tewes, 201711 
 
Germany 

Retrospective single 
centre cohort study of 
consecutive patients 
treated between 
November 2003 to 
December 2015 

Adults (N = 70 females; 
median age 54 years; range 
36 to 74 years)) with BCa 
with hepatic metastases. All 
patients were heavily 
pretreated 

Intervention: 
HAI chemotherapy 
(median number of doses 
= 2; range = 1 to 5) with 
some combination of: 
 
Mitomycin (dose range: 

Tumour response: 
Imaging with CT scans; 
assessed with 
RECIST; 
Progression-free 
survival = time 
between 
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First Author, 
Publication 
Year, Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

left 5–10 mg, 

right 15–20 mg; max total 

dose: 30 mg),  
 
5-FU (continuous 
infusion over 24 h per 
catheter position; dose 
range:1000 to 2000 mg in 
the left and 3000 to 4000 
mg in the right hepatic 
artery; max total dose: 
5000mg), and /or  
 
Melphalan (doses range: 

left 5–15 mg, right 20–30 

mg; max total dose: 40 
mg);  
 
 

first admission date 
and disease 
progression; 
Overall survival = time 
to death 
 
Adverse events: 
NCI CTC version 4.0 
 
Follow-up until October 
2016 

Gruber-Rouh, 
20154 
 
Germany 

Prospective cohort Adults (N=19; mean age 55 
years; age range 37 to 77 
years) with primary BCa and 
symptomatic, unresectable, 
liver-dominant metastasis;. 
Patient sex characteristics 
not reported 
 
Palliative patients had 
received ≥3 different 
chemotherapies and surgery 
for their tumour 
 

Intervention:  
hepatic TACP at 
≥3 x 1000mg/m2 arterial 
gemcitabine and 10 
mg/m2 body surface 
mitomycin C over 4 week 
intervals 

Response: 
Imaging with MRI; 
assessed with 
RECIST 
(complete response, 
partial response, stable 
disease, survival) 
 
Follow-up until death 
 

Eichler, 201320 
 
Germany 
 

Prospective single 
centre, one-armed 
before-after open-
label phase II study 

Adults (N = 43; mean age 58 
years; range 18 to 75 years) 
with primary BCa, inoperable 
liver metastases and prior 
chemotherapy at least 4 
weeks prior; patient sex 
distribution not reported  
 
 

Intervention: 3 x 1200mg / 
m2 intra-arterial 
gemcitabine over 4 weeks 

Tumour response 
(number, localization, 
bulk): 
Imaging with 
unenhanced and 
contrast-enhanced 
MRI, assessed with 
RECIST; 
Objective response 
rate = percentage of 
patients with CR or PR; 
CR = no clinical 
evidence of tumor for ≥ 
4 weeks; 
PR = decrease of 
>30% in the 
measurable disease for 
≤4 wk; 
PD = increase in tumor 
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First Author, 
Publication 
Year, Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

size of > 20%, 
appearance of new 
lesions, or deterioration 
of clinical status 
consistent with disease 
progression. 
 
Time between 
administration of first 
TACE and diagnosis of 
PD (TTP)  
 
Survival: 
Overall survival = 
calculated from date of 
registration to date of 
death for any reason 
 
Adverse events: 
NCI CTC 
 
Follow-up to 2 years 
(median 4 months) 
  
“There is no follow up 
after the end of the 
therapy for a significant 
portion of the patients.” 
(p. e819) 

Tsimberidou, 
201321 
 

Retrospective cohort 
(electronic pharmacy 
database search) of 
consecutive patients 
treated in the MD 
Anderson Phase I 
Clinical Trials 
Program between 
April 2004 to 
September 2009 
 
Investigator initiated 
trials consisted of an 
escalation phase and 
an expansion phase 

Adults (N = 18 females and 
males) with advanced solid 
BCa tumours metastatic to 
the liver or primary hepatic 
malignancies. Disease was 
refractory to standard 
therapy or had relapsed after 
standard therapy 
 
Median age of total study 
sample = 57 years (BCa 
specific participant 
characteristics not specified) 
 
 

Intervention:   
 
Repeating cycles of HAI 
at 100 to 125 mg/m2 

cisplatin at 3 to 4 week 
intervals 
 
Cisplatin + doxil (n=15) 
Cisplatin + vinblastine (n 
= 3) 
 
 

Response: 
Imaging with CT scans; 
assessed with 
RECIST every 2 cycles 
 
Toxicity: 
NCI CTC version 3.0 
 
Survival: 
From start of HAI to 
death from any cause 
or last follow up 
obtained from patient 
medical records 
 
Progression-free 
survival from start of 
treatment until disease 
progression or death 
 
Time to failure from 
start of treatment until 
patient discontinued 
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First Author, 
Publication 
Year, Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

treatment because of 
toxicity, disease 
progression, or death 
from patient medical 
records 

5-FU = Fluorouracil; BCa = breast cancer; CR = complete response; DLT = dose limiting toxicity; ECOG = Eastern Cooperative Oncology Group; 

HAI = hepatic arterial infusion; mg = milligrams; mL = millilitres;  MTD = maximum tolerated dose; n = number; NCI CTC = National Cancer Institute 

Common Toxicity Criteria, version 3.0; PD = progressive disease; PR = partial response; RECIST = Response Evaluation Criteria in Solid Tumors; 

TACE = transarterial chemoembolization; TARE = transareterial radioembolization;  TACP = transarterial chemoperfusion; TTP = time to progression 

defined as time between administration of first TACE and diagnosis of PD 
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Appendix 3: Critical Appraisal of Included Publications 

Table 3:  Strengths and Limitations of Two-Arm Clinical Studies using ROBINS-I15 

Strengths Limitations 

Chang, 201818 

Intervention groups were clearly defined 
 
Outcome data were available for all participants 
 
There were no statistically significant differences between 
groups on baseline patient characteristics 
 
Knowledge of treatment received is unlikely to have influenced 
the study outcomes 

The selection of participants for each treatment was based on 
the decision of a multidisciplinary team 
 
There was no consistency in the treatment protocol for either 
group. Various doses and types of therapy were used 
 
Contamination occurred. Three patients were started on one 
treatment and switched to the other for unknown reasons. It is 
unclear if this affected the outcome 
 
Time to follow-up imaging was different between groups, likely 
favouring the comparison group. Follow up imaging was only 
reported at one month following first treatment with no 
explanation for lack of follow up following subsequent treatments 
 
Methods of outcome assessment were similar across groups, 
however, type of imaging used to assess outcomes changed 
part way through the study from CT to MRI due to change in 
practice in the hospital. It is unclear if this biased the results. 
Also imaging occurred at 1 month follow-up in TACE and 3 
month follow-up in TARE 

CT = computed tomography; ROBINS-I = risk of bias in non-randomized studies- of interventions; MRI = magnetic resonance imaging; TACE = transareterial 

chemoembolism; TARE = transareterial radioembolism 

 

Table 4:  Strengths and Limitations of Single-Arm Clinical Studies using Downs and Black16 

Strengths Limitations 

Tewes, 201711 

Objectives, outcomes, patient characteristics, intervention, 
principal confounders, and main findings of the study are clearly 
described 
 
Outcome measures were accurate  
Important adverse events were reported 
Analyses adjust for different lengths of follow up 
Appropriate statistical tests were used to assess main study 
outcomes and estimates of variability were reported 

Type of treatment was decided based on physician choice and 
pre-treatment of the patient 
 
There was no comparison group or randomization 
 
 

Kennoki, 201719 

Objectives, outcomes, patient characteristics, intervention, 
principal confounders, and main findings of the study are clearly 
described 
 
Outcome measures were accurate  

Patient characteristics and history varied widely, and effect of 
those differences was not examined. 
 
There was no comparison group or randomization. 
 
Statistical significance of findings was not examined. 
 
Adverse events were reported inconsistently between table and 



 

 
SUMMARY WITH CRITICAL APPRAISAL Regional Chemotherapy for the Treatment of Breast Cancer 19 

Strengths Limitations 

text. 
 
Type of anticancer drugs differed for each patient.  
“because infusion and embolization were performed 
simultaneously, it is unknown whether the tumor reduction was 
caused by the anticancer drug or by the ischemic effect of the 
SAP-MS.”(pg.1393) 
 
For the outcome of death, 2 patients were unaccounted for. 
Reasons for missing data were not reported. 
 
Power was not calculated and sample size was small 

Gruber-Rouh, 20154 

The objectives, main outcomes, patient characteristics, 
intervention of interest, and confounders are clearly described 
 
Important adverse events that may be a consequence of the 
intervention were reported 
 
No patients were lost to follow up 
 
Main outcome measures were valid and reliable 

No details were provided regarding participant recruitment, 
treatment centre, or the population from which participants were 
recruited. 
 
There was no comparison group or randomization 
 
Statistical tests used to assess the main outcomes were not 
appropriate. The stated purpose of the study was to examine the 
effect of intervention on patient-relevant outcomes. There was 
no mention of comparison of breast cancer vs. colorectal cancer. 
The analyses examined the different responses to treatment for 
patients with breast cancer vs. those with colorectal cancer. No 
analyses beyond descriptive statistics were reported. 
 
Power was not calculated and sample size was small 

Eichler, 201320 

The objective, main outcomes, intervention of interest, and main 
findings of the study were clearly described. 
 
Confidence intervals and actual probability values were reported 
 
Important adverse events that may be a consequence of the 
intervention were reported 
 
Outcome measures were accurate and reliable 
 

Patient eligibility characteristics were clearly described, but 
demographic data for included participants were not presented.  
 
Two patients withdrew early from treatment for unknown 
reasons. 
 
Confounding was only considered for tumour response i.e., 
analysis by age group (over and under 60 years), type of pre-
TACE adjuvant treatment, and vascularization of the tumour. 
 
There was no comparison group or randomization. 
 
A power calculation was not reported.  
 
The study was stopped early for logistical reasons.  

Tsimberidou, 201321 

The objective, main outcomes, patient characteristics, 
intervention of interest, and main findings are clearly described  
 
Estimates of random variability in the data for the main 
outcomes are provided 
 

One of 18 patients was lost to follow-up and patient 
characteristics were not provided 
 
All patients of the medical centre treated during the study 
timeframe were eligible for inclusion. It is unclear if they were 
representative of the larger population of patients with BCa 
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Strengths Limitations 

Adverse events are systematically reported. 
 
Actual probability values were reported for the main outcomes.  
 
Analyses adjusted for different lengths of follow-up of patients 
 
Appropriate statistical tests were used  
 
Main outcome measures were accurate and reliable 
 
Confounding was considered and intent to treat analysis was 
conducted for main study outcomes 

metastatic to the liver. Study authors suggest Inclusion of 
patients on and off protocol increased the representation of 
patients seen in the community. 
 
A control condition was not included and patients were not 
randomized.  
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Appendix 4: Main Study Findings and Authors’ Conclusions 

Table 5:  Summary of Findings of Included Primary Clinical Studies 

Main Study Findings Authors’ Conclusion 

Chang, 201818 

N = 44; TACE, n = 14; TARE, n = 27; TACE + TARE crossovers, 
n = 3 
 
 
Tumour Response 
 
Complete response: TACE = 1 vs.; TARE = 0 

 
Partial response: TACE = 3 vs. TARE = 12 

 
Stable disease: TACE = 1 vs. TARE = 2 

 
Progressive disease: TACE = 10 vs. TARE = 15 

 
Overall response rate (includes complete + partial): TACE = 

4 vs. TARE = 12 
 
Overall modified RECIST response rate (mixed complete 
response and partial response: TACE = 24% vs TARE = 40%; 

P = 0.3427  
 

Survival 
 
Death from disease: TACE = 0 vs. TARE = 0 

 
Unknown status: TACE = 2 vs. TARE = 2 

 
Median overall survival: TACE = 4.6 months, (95% CI = 1.8 to 
23.9) vs. TARE 12.9 months (95% CI = 5.3 to 19.7); P = 0.2349 
 
10 patients had stable disease, 4 patients had partial response 
 
Adverse Effects 
 
Adverse events per treatment (TACE, n = 35; TARE, n = 52; 

includes 3 cross overs) 
 
All grade adverse effects: TACE = 25 (71%) vs. 23 (44%), P = 

0.02 

 
Nausea and vomiting: TACE = 7 (20%) vs. TARE = 15 (29%) 

 
Pain: TACE = 15 (43%) vs. TARE = 11 (21%)  

 
Other: TACE = 6 (17%) vs. TARE = 6 (12%) 

 
Grade ≥ 3: TACE = 3 (9%) vs. TARE = 0, P = 0.06 

 
Image-based treatment response and progression at first follow-

“TARE was found to be better tolerated than TACE for the 
treatment of hepatic oligometastatic breast cancer. There was a 
trend towards better mRECIST survival favoring TARE; 
however, this was not found to be statistically significant.” (p. 
3068) 
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Main Study Findings Authors’ Conclusion 

up (1 month for TACE; 3 months for TARE) 
 

Kennoki, 201719 

N = 14 
 
 

Tumour Response 
N = 14 
Response rate = 28.6% 

 
Partial response: 4 patients 28.57% 
Stable disease: 10 patients 71.43% 
Mean progression of tumor diameter: 12.7% 

14 of 29 tumors were successfully treated 
 
Survival 
Median survival after first treatment was 29 months; 5 year 
survival rate was 49.5% 
 
5 patients died, 7 were alive, and status was unknown for 2 
patients at time of publication. 
 
Adverse Effects  
(inconsistent reporting) 
 
As reported in Table 3: 
Pain: 5 cases Gr 1   
Nausea: 3 cases of Gr 1 
Maculopapular rash: 1 case of Gr 3 

 
As reported in text (p. 1391): 
Nausea: 4 cases of Gr 1 (29%) 
Back Pain: 4 cases of Gr 1 (29%) 
Maculopapular rash: 1 case of Gr 3 
Fever: 1 case of Gr 1 (7%) 
Hematologic toxicity of ≥Gr 3: 0 cases 

 

“Transcatheter arterial chemoembolization with spherical 
embolic material for pulmonary and 
mediastinal metastases from breast cancer is a feasible 
and well-tolerated treatment method. Multiple systemic 
arterial infusion and embolization treatments may provide 
significant therapeutic effects, which cannot be 
achieved using other treatments and therefore this 
approach is expected to contribute to improved prognosis 
of patients.” (p.1394) 

Tewes, 201711 

N = 70 
 

Tumour Response 
 

61 patients evaluable according to RECIST criteria 
 

3 died before imaging due to disease progression, 5 stopped 
treatment due to PD before imaging, imaging missing for one 
patient described in medical records as stable disease. 
 
Progressive Disease: n=29 (41.4%) 
Stable Disease: n=27 (38.6%) 
Partial Response: n=14 (20.0%) 
 
Survival 

“In conclusion, our analysis of heavily pretreated metastatic 
breast cancer patients suffering from extensive liver 
metastasis showed a viable treatment alternative. HAIC is 
safe and may provide benefit in a selected group of breast 
cancer patients with predominant liver metastases. Especially, 
HAIC using mitomycin in combination with 5-FU 
represents a safe and effective palliative treatment option. 
However, patients need to be selected carefully and require 
close monitoring for treatment-limiting toxicities. The 
suggested hepatic metastasis score may help to identify 
patients with more sustained benefit.” (p.2139) 
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Main Study Findings Authors’ Conclusion 

No patients survived 
 
Median progression free survival: 2 months (range 0 to 10; 
95% CI 1.0 to 3.0) 
 

Median overall survival: 7 months (range 1 to 37; 95% CI 5.0 to 
9.0) 
 
Overall survival rates at 6, 12, 24 and 36 months: 
57.1% (40 patients), 27.1% (19 patients), 5.7% (4 patients) and 
2.9% (2 patients). 
 

Adverse Effects 
AST: (68 cases) Gr 0 (2; 2.9%), Gr 1 (33; 47.1%), Gr 2 (9; 

12.9%), Gr 3 (24 (34.3%), Gr 4 (2; 2.9%) 
ALT: (65 cases) Gr 0 (5; 7.1%), Gr 1 (46; 65.7%), Gr 2 (16; 

22.9%), Gr 3 (2; 2.9%), Gr 4 (1; 1.4%) 
Bilirubin: (32 cases) Gr 0 (38; 54.3%), Gr 1 (14; 20%), Gr 2 (10; 

14.3%), Gr 3 (7; 10%), Gr 4 (1; 1.4%)  
Thrombocytopenia: (56 cases) Gr 0 (14; 20%), Gr 1 (26; 37.1), 

Gr 2 (6; 8.6%), Gr 3 (9;12.9), gr 4 (15; 21.4) 
Leucocytopenia: (39 cases) Gr 0 (31; 44.3), Gr 1 (10; 14.3), Gr 

2 (14; 20), Gr 3 (10; 14.3%), Gr 4 (5; 7.1%) 
Neutropenia: (9 cases) Gr 0 (61; 87.1), Gr 1 (2; 2.9%), Gr 2 (1; 

1.4%), Gr 3 (3; 4.3%), Gr 4 (3; 4.3) 
Additional abdominal toxicities: abdominal pain (11 patients), 
cholecystitis (2 patients), perforation of the gallbladder (1 
patient), liver atrophy (1 patient), catheter dislocation (1 patient), 
acute renal failure (1 patient) 

Eichler, 201320 

N = 43 
 

Tumour Response / vascularization 
  

(Total sample, N = 43; patients with medium vascularization, n = 
19; patients with strong to very strong vascularization, n = 24) 
 
Complete response  

Total (1; 2%); medium (1; 5%); strong to very strong (0; 0%) 
 
Partial response 

Total (2; 5%); medium (2; 11%); strong to very strong (0; 0%) 
 
Stable disease 

Total (16; 37%); medium (10; 53%); strong to very strong (6; 
25%) 
 
Progressive disease 

Total (22; 51%); medium (5; 26%); strong to very strong (17; 
71%) 
 
Unknown 

Total (2; 5%); medium (1; 5%); strong to very strong (1; 4%) 
 

“TACE with gemcitabine appears to be a safe effective treatment 
for patients with liver metastases from breast cancer in a 
palliative situation. The absence of major complications and the 
high rate of local control achieved in this series suggest that 
TACE for liver metastases of breast cancer may be a valid 
alternative to chemotherapy.” (p.e821) 
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Main Study Findings Authors’ Conclusion 

Survival 
 
Progression-free survival 

Median = 3.3 months, 95% CI = 3.0 to 4.0 months. 
 
6 months progression free survival 

18%, 95% CI = 7% to 46%  
 
Total survival rate: 

Median = 10.2 months, 95% CI: 6.7 months to 13.9 months 
 
Estimated 1 year survival rate: 32%, 95% CI = 18% to 59% 

 
Adverse Effects 
(n = 41 patients) 
 
Toxicity complications: Lipidiol encapsulation in the stomach 

due to dislocated catheter in one patient.  
Leucopenia: 8 cases of Gr 1 (6; 15%) or 2 (2; 5%) 
Anemia: 7 cases of Gr 1 (6; 15%) or 2 (1; 2%)  
Thrombocytopenia: 2 cases of Gr 1 (2; 5%) 
Bilirubin: 1 case of Gr 3 (1; 2%) 
AST: 23 cases of Gr 1 (18; 44%), Gr 2 (4; 10%), Gr 3 (1; 2%) 
ALT: 22 cases of grade 1 (14; 34%), grade 2 (5; 12%), grade 3 

(3; 7%)  
Nausea/vomiting: 23 cases of Gr 1 (21; 51%), Gr 2 (2; 5%)  
Diarrhea: 1 case of Gr 1 (1; 2%) 
Constipation: 5 cases of Gr 1 (5; 12%) 
Appetite: 11 cases of Gr 1 (11; 27%) 
Fatigue: 15 cases of Gr 1 (15; 37%) 
Stomach cramps: 24 cases of Gr 1 (21; 51%) or Gr 2 (3; 7%) 
Headache: 7 cases of Gr 1 (7; 17%) 
Allergy: 3 cases of Gr 1 (3; 7%) 
Fever: 3 cases of Gr 1 (3; 7%) 

 
No patients experienced granulozytopenia, creatinine, 
bilirubin, or abscess toxicity. No patients experienced gr 4 

toxicities. 
 

Gruber-Rouh, 20154 

N = 19 
 
 

Tumour Response 
Overall response (complete + partial response + stable 
disease) vs. non response = 16 (84.2%) vs. 3 (15.8%) 
 
Following 3 cylces of TACP: 
 
Complete Response (disappearance of all tumour lesions) n = 

0 
 
Partial response (reduction of >30% in total tumour size) n = 7  
 

“Our data indicate that repeated hepatic intra-arterial 
chemotherapy for liver metastases, especially of breast cancer 
appears to be a safe and 
effective palliative treatment.” (p. 348)  
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Main Study Findings Authors’ Conclusion 

Stable disease (reduction of <30% or a growth of < 20%) n = 9 
 
Progressive disease (Growth of >20% or occurrence of new 

lesions) n = 3  
 
“Two patients with PR were treated by laser-induced 
thermotherapy and microwave ablation to treat their last 
remaining metastasis and they are both alive today – 55 and 
61 mo after the first therapy with TACP.” (p.346) 

 
Survival 
Median survival from the start of the TACP therapy 

= 13.2 months  
 
Median survival from diagnosis = 75.2 months  

 
Adverse Effects 
No severe side effects (no CTC > grade 3)  

Tsimberidou, 201321 

N = 18; Cisplatin + doxil, n = 15; Cisplatin + vinblastine, n = 3 
 
Tumour Response 
 
Partial response:  

Cisplatin + doxil, n = 2;  
Cisplatin + vinblastine, n = 1 
 
Stable disease: 

Cisplatin + doxil, n = 6 
Cisplatin + vinblastine, n = 1 
 
Stable disease ≥4 months (%) 

Cisplatin + doxil, n = 5 (36%) 
Cisplatin + vinblastine, n = 1 (33%) 
 
Stable disease ≥4 months + partial response (%) 

Cisplatin + doxil, n = 7 (50%) 
Cisplatin + vinblastine, n = 2 (67%) 
 
Survival 
Median Survival = 14.2 months (95% CI: 6.5 to 40+; range 0.3 

to 30.1) 
 
Patients with stable disease ≥4 months or partial response 
vs. all others 
Median = 22.8 months vs. 5.0 months (P < 0.0001) 
 
Time to treatment failure  
Progression Free Survival  

Median = 2.5 months (95% CI: 2.0 to 3.8 months) 
 
Time to treatment failure  

Median = 18 months (95% CI 1.7 to 2.1 months) 
 

“HAI chemotherapy regimens were associated with favorable 
response and survival in selected patients with advanced cancer 
and predominant liver disease. In particular, patients with 
colorectal cancer benefit from HAI oxaliplatin or irinotecan 
combination therapy; and patients with breast cancer have 
favorable outcomes with HAI cisplatin-based therapy. Given the 
lack of available targeted agents for patients with advanced 
cancer and predominant liver disease, further HAI chemotherapy 
trials are warranted to determine if there is an impact on 
survival.” (p.1623) 
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Main Study Findings Authors’ Conclusion 

Adverse Effects 
Toxicity was assessed overall, not by cancer type 

ALT = alanine aminotransferase; AST = aspirtate transaminase; CI = confidence interval; Cr = serum creatinine; CTC = ; CTL = control group; Gr = grade; INT = 

intervention group; mcg = microgram; mRECIST = ; PD = ; PLT = platelets; RECIST = response evaluation criteria in solid tumors; TACP = ; TACE = ; TARE = ; vs. = 

versus; WBC = white blood cells/ leukocytes  


