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Abstract: The dependence of tumor growth and metastasis on blood vessels makes tumor 

angiogenesis a rational target for therapy. Strategies have been pursued to inhibit 

neovascularization and to destroy existing tumor vessels, or both. These include direct 

targeting of endothelial cells, and indirect targeting by inhibiting the release of 

proangiogenic growth factors by cancer or stromal cells. Many patients benefit from 

antiangiogenic therapies; thus, development of noninvasive biomarkers of disease response 

and relapse is a crucial objective to aid in their management. A number of non-invasive 

tools are described with their potential benefits and limitations. We review currently 

available candidate biomarkers of anti-angiogenic agent effect. Including these markers 

into clinical trials may provide insight into appropriate dosing for desired biological 

effects, appropriate timing of additional therapy, and prediction of individual response. 

This has important consequences for the clinical use of angiogenesis inhibitors and for 

drug discovery, not only for optimizing the treatment of cancer, but possibly also for 

developing therapeutic approaches for various other diseases. 
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1. Introduction 

Physiological angiogenesis is distinct from arteriogenesis and lymphangiogenesis and occurs in 

reproduction, development and wound repair. It is usually focal and self-limited in time. In contrast 

pathological angiogenesis can persist for years. Pathological angiogenesis is necessary for tumors and 

their metastases to grow beyond a microscopic size and it can give rise to bleeding, vascular leakage 

and tissue destruction. These consequences of pathological angiogenesis can be responsible, directly or 

indirectly, for the symptoms, incapacitation or death associated with a broad range of angiogenesis-

dependent diseases such as cancer, autoimmune diseases, age-related macular degeneration and 

atherosclerosis. 

There are important clinical advantages to viewing angiogenesis as an organizing principle: If a 

clinician recognizes that a patient’s disease might be partly angiogenesis-dependent, it is conceivable 

that an angiogenesis inhibitor for one type of tumor could be used for a different type of tumor, or even 

used off-label for a different disease. 

Antiangiogenic therapy represents an exciting advance in the clinic management. It primarily 

targets the activated microvascular endothelial cells in a tumor bed rather than the tumor itself.  

Anti-angiogenic therapy can also inhibit endothelial cell proliferation and motility indirectly by 

suppressing a tumor’s production of angiogenic proteins or by neutralizing one of these proteins [1]. 

Angiogenesis inhibitors are now being approved and introduced into medical practice throughout the 

world [1]. At the same time, the unmet need for molecular biomarkers has generated an expanding 

worldwide research effort to develop gene-based and protein-based molecular signatures in blood, 

platelets and urine, for very early diagnosis of recurrent cancer. There are many clinical uses for 

biomarkers of angiogenesis, but in addition to developing biomarkers for prediction of response, it will 

also be important to develop surrogate markers of clinical efficacy because the therapeutic effects can 

be seen even in the absence of classically defined tumor response [1]. 

To develop useful biomarkers, one must consider the characteristics of a good biomarker: these 

include cost-effectiveness, low baseline levels in normal individuals, accessibility by noninvasive 

means such as blood robustness in the clinical setting, and reproducibility in multiple clinical centers. 

Currently, there are several candidates for noninvasive biomarkers of antiangiogenic therapy that can 

be assessed in patient blood. 

2. Angiogenic Growth Factors, Soluble Receptors and Other Proteins 

Vascularized tumor masses usually express multiple angiogenic factors and cytokines. Tumor 

hypoxia modulates not only angiogenic factor expression levels, but also the ratio of, and interplay 

between, various angiogenic factors. These tumor-derived angiogenic factors often synergistically 

stimulate angiogenesis. For example, crosstalk between VEGF and several other signaling systems, 

including members of the platelet-derived growth factor (PDGF), fibroblast growth platelet-derived 

growth factor (FGF), angiopoietin (Ang), and SDF 1, have been shown to lead to alterations in 

angiogenesis and vasculogenesis as well as vascular remodeling, maturation, and stability [2-8].  

Non-VEGF angiogenic factors such as PDGF-BB and FGF-2 have been suggested to reciprocally 

interact in vascular cells to modulate angiogenesis, vascular remodeling, maturation, and stability [9]. 

Notably, PDGF receptors are usually not detectable in quiescent endothelial cells. However, after 
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exposure to FGF-2, expression levels of PDGFRs are highly elevated via transcriptional regulation, 

and endothelial cells gain a robust response to PDGF ligands [9]. This suggests that angiogenic factors 

can aberrantly increase endothelial cell response to other factors. The role of PDGF-BB in tumor 

angiogenesis remains controversial. Most studies have shown that blockade of PDGF signaling is 

crucial for antiangiogenic cancer therapy [10,11], but a recent study proposed the opposite effect of 

PDGF blockade on tumor angiogenesis [12]. These investigators suggested that because PDGF-BB 

promotes maturation and prevents leakiness of the primitive vasculature, it may therefore be critical 

for drug delivery. This controversial hypothesis warrants further investigation. Angiogenic growth 

factors and soluble VEGF receptors such as VEGFR1, VEGFR2 and VEGFR3 are currently being 

investigated in a variety of plasma samples using ELISA methodology. Associations between 

outcomes of antiangiogenic therapy with VEGF levels in the circulation has been reported in some 

phase II studies
 
[13–15] but many studies have shown a lack of correlation between VEGF levels at 

baseline and outcome of antiangiogenic therapy [16,17]. Circulating levels of soluble VEGFR2 and 

VEGFR3 proteins are decreased by tyrosine kinase inhibitors (TKIs) [18–23] that directly target these 

VEGF receptors but not by bevacizumab [24,25]. The mechanisms by which these changes occur, their 

biological significance value, are not understood. For example, it was shown in renal cancer patients 

receiving the tyrosine kinase inhibitor sunitinib, circulating levels of VEGF-A in the blood increased 

during each cycle of treatment, whereas soluble VEGFR2 decreased within two weeks after treatment 

stopped, the levels of these biomarkers returned to near basal levels but the respective changes could 

be induced again during the next (4 week) cycle of daily therapy [22]. In some clinical trials baseline 

levels of VEGF-A and or soluble VEGFR3 and VEGF-C have shown a predictive potential in 

sarcoma, lung, and kidney cancer patients receiving anti angiogenic drugs, alone or in combination 

with chemotherapy [19,20,26–28]. While the use of circulating VEGF as a biomarker remains unclear, 

evaluation of the VEGF genotype has emerged as a predictive biomarker candidate from the phase III 

study of bevacizumab with chemotherapy versus chemotherapy alone in patients with metastatic breast 

cancer. Some particular VEGF genotypes, namely VEGF-2578AA and VEGF-1154A, were associated 

in advanced breast cancer patients to a superior median OS [29]. Exploration of biomarkers other than 

VEGF members is critical given their known involvement in tumor angiogenesis and vessel 

maturation. Soluble ICAM1 was an independent prognostic factor in one study evaluating lung cancer 

patients treated with bevacizumab and chemotherapy [26]. In previously untreated patients with 

metastatic colorectal cancer responses to vatalanib plus chemotherapy correlated directly with tissue 

messenger RNA levels of VEGFR1, LDHA (lactate dehydrogenase A) and Glut1 and inversely with 

hypoxia-inducible factor 1α (HIF1α1) [30]. Certain inflammatory cytokines might have potent 

proangiogenic effects: the IL-8A-215T polymorphism (associated with an increase in IL-8 expression) 

was found to be a possible predictor of response to the association of bevacizumab and chemotherapy 

in ovarian cancer [31]. In colorectal cancer patients treated with chemotherapy plus bevacizumab, high 

levels of baseline IL-8 were predictive of a shorter PFS [32]. An interesting rather new tissue 

biomarker is phospho-VEGFR2: in patients with inflammatory breast cancer, anti-angiogenic therapies 

resulted in a reduction of phospho-VEGFR2, associated with an increase in tumor cell apoptosis and 

no change in tumor cell proliferation [33]. These results emphasize the necessity of evaluating the 

predictive biomarkers in a dynamic manner, that is, before and soon after the beginning of 

antiangiogenic treatment. Sometimes the use of cytokines and angiogenic growth factors as measures 
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of angiogenic activity can be complicated by the fact that platelets contain and could release many 

angiogenic and antiangiogenic factors that could confound accurate measurements in patient samples. 

More work is needed to ascertain whether these biomarkers can predict patients’ survival or response 

to antiangiogenic therapies [1,34,35]. 

3. Molecular Markers 

The transcriptome of endothelial cells purified from cancer patients has been investigated by 

different laboratories. Genetic signatures should still be fully validated in the clinical setting, but they are 

potentially important also for the development of therapeutics specifically targeting tumor vessels [36]. 

Only a small number of genes is considered to be endothelial-restricted or endothelial-specific. One 

of these is VE-cadherin. It is commonly accepted that contact inhibition of cell proliferation is at least 

partially mediated by the establishment of cadherin-based junctions. Endothelial cell division is 

inhibited when cells are plated onto a substrate containing the VE-cadherin extracellular domain [37], 

indicating that VE-cadherin engagement limits endothelial cell proliferation. VE-cadherin associates 

with VEGFR2 upon VEGF induction or angiogenic stimulation [38,39] VEGF transduces a survival 

signal to endothelial cells through a VE-cadherin-dependent mechanism. This signal needs VEGF R2-

VE-cadherin association [38]. More recently, tumor angiogenesis could be blocked by antibodies 

against VE-cadherin, suggesting that VE-cadherin activity is necessary for vascular proliferation in 

adults [40,41]. VE-cadherin was initially considered as a constitutive protein with unregulated 

expression. However, this issue has to be reconsidered in view of several recent studies: Endothelial 

cells from human breast carcinoma contained elevated amounts of VE-cadherin mRNA compared to 

normal mammary vasculature [42] and the number of copies of VE-cadherin transcripts in the blood of 

different cancer patients is significantly increased when compared to healthy controls. Quantitative 

RT-PCR copies for VE-cadherin have been shown to correlate with the number of circulating 

endothelial cells and their viability status [43]. This evaluation offers some distinct advantages:  

VE-cadherin RNA enumeration can be performed in large series of frozen samples and inter-

laboratories standardization seems to be more easily achievable. However, very few data about 

measurement of RNA copies in patient peripheral blood samples are as yet available. Moreover, the 

optimal collection tube and processing method for RNA purification is still being optimized and the 

methodology has to be standardized. 

4. Cellular Markers 

A promising area of antiangiogenic monitoring is the measurement of circulating endothelial cells 

(CECs) and endothelial precursor cells (CEPs) in the peripheral blood of patients. 

CEPs (primarily derived from bone marrow) significantly contribute to tumor angiogenesis [44,45] 

and antivasculogenic agents inhibit mobilization or integration of circulating endothelial cells into 

tumor angiogenic vessels to impair tumor growth [45,46]. In healthy subjects, CECs are a very rare 

cell population representing 1/1,000–100,000 of circulating blood cells [35]. In many pathological 

conditions the number of CECs is increased [47]. CEC and CEP levels are increased in the peripheral 

blood of patients affected by some types of cancer, and return to normal values in patients undergoing 

complete remission [35]. 
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CEC/CEP numbers and viability have been measured in different clinical trials involving cancer 

patients treated with various anti-angiogenic therapies [48–52]. 

The majority of CECs shows characteristics of mature, terminally differentiated and frequently 

apoptotic cells, only a subpopulation of which expresses antigens that suggest a stem or progenitor-like 

phenotype. These putative circulating endothelial progenitors (CEPs) might be home to sites of 

active vasculogenesis. 

Differentiating CEPs from CECs based on different expression of surface molecules is very difficult 

due to the antigenic promiscuity among hematopoietic cells and progenitors, platelets, CECs and 

CEPs. In fact, there is no single antigen able to discriminate between CECs, platelets and 

hematopoietic cells [35]. Multiparametric flow-cytometry is thus used for CEC and CEP enumeration. 

Endothelial cells are identified by the expression of markers such as CD31, CD146 or VEGFR2; CD45 

expression is used to exclude hematopoietic cells from the analysis. The use of a nuclear staining for 

DNA is crucial to exclude aggregated platelets and/or endothelial micro and macro particles from the 

CEC count [34,35,53–58]. How to discriminate CEPs in the CEC population is still a matter of 

controversy. Methodological inconsistency between flow cytometry procedures, involving differences 

in the combinations of markers, gating strategies, and the occasional use of a pre-enrichment step, has 

led to different CEC values reported in the literature [35]. Thus, there is a need for standardization of 

flow cytometry procedures to minimize intra- and inter-laboratory variability [58]. 

5. CECs as Surrogate Markers of Angiogenesis and Anti-angiogenic Drug Activity in Medical 

Oncology 

CEC levels are increased in the peripheral blood of patients affected by some types of  

cancer [49–51,59]. In metastatic breast cancer, patients treated with low dose metronomic 

chemotherapy using CTX and methotrexate, the CEC count after two months of continuous (daily) 

therapy, was a particularly good predictor of disease-free and overall survival after a follow-up of 

more than two years. Patients showing a CEC count above physiological levels after two months of 

therapy had a significantly improved progression-free and overall survival [48]. 

When the humanized anti-VEGF antibody bevacizumab was added to the metronomic 

chemotherapy for the treatment of metastatic breast cancer, patients who showed a clinical response in 

a phase II clinical trial (as well as a larger population of patients who had a clinical benefit from the 

treatment) had significantly greater baseline levels of viable CECs than did patients who failed to 

respond; furthermore, the number of apoptotic CECs before therapy initiated was associated with 

prolonged progression-free survival [51].  

In patients treated with the small molecule anti-angiogenic agent sunitinib, changes in CECs 

differed between the patients with clinical benefit and those with progressive disease [34]. In a study 

where locally advanced patients received regular-dose chemotherapy, plus endocrine therapy plus 

bevacizumab before surgery, baseline CEP count was positively associated with a clinical response [52].  

Taken together, our studies indicate that assessment of CECs might be an estimation tool for 

prediction of response in patients with advanced breast cancer receiving metronomic chemotherapy 

alone or in association with bevacizumab. The increased number of CECs in patients receiving a 

clinical benefit from metronomic chemotherapy was due to an increased number of apoptotic CECs. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib47#bib47
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib47#bib47
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This finding demonstrates the anti-vascular activity of metronomic chemotherapy. The measurement 

of CECs, of their viability, and of CEC subpopulations (e.g., VEGFR2 + CECs, activated 

CD105 + CECs, or VEGFR3 + CECs, possibly involved in lymphangiogenesis) might be useful for 

futures studies on news antiangiogenic drugs, alone or in combination with chemotherapeutics. When 

considering that in undifferentiated patient pools, the number of non-responders could impair a trial's 

endpoint, CEC-related measurements might also help in identifying responders and non-responders to 

a given therapeutic regimen including anti-angiogenic drugs. This patient stratification may 

significantly reduce the costs of novel antiangiogenic cancer therapies by targeting treatments to those 

patients most likely to benefit. 

Conflicting studies showing CEP contribution to tumor vessels [60,61] have been recently 

explained by the findings that CEP contribution to the tumor vasculature depends on variables such as 

tumor stage and grading [62,63]. 

CEPs might be relevant in tumor relapse after chemotherapy or anti-vascular treatment [49,64–66] 

and this might explain how antiangiogenic drugs can increase chemotherapy efficacy [66]. In addition 

to CEPs, other marrow-derived circulating cell populations might be involved in tumor angiogenesis 

but these cells might be investigated as biomarkers, if enumeration procedures are clinically 

validated [19].These possibilities await confirmation in prospective randomized clinical trials. 

6. Blood Pressure as a Biomarker 

Another predictive indirect blood and pharmacodynamic biomarker factor, emerging during the 

therapy, is the increase in blood pressure (hypertension) observed in some cancer patients receiving 

anti-VEGF therapies. Several studies [20,67–70] have found that the degree of hypertension might 

correlate with survival after therapies including bevacizumab or the small molecule axitinib. The 

Eastern Cooperative Oncology Group study 4599, for instance, evaluated patients with lung cancer 

treated with a combination of chemotherapy plus bevacizumab. Hypertension was defined as blood 

pressure >150/100 at any previous time or at least a 20-mmHg increase in diastolic blood pressure from 

baseline. In a multivariate analysis, hypertension was associated with a favorable clinical outcome [38]. 

In breast cancer patients receiving taxanes and bevacizumab the VEGF-634CC and VEGF-1489TT 

genotypes were found to be associated with reduced risk of grade 3–4 hypertension [70]. 

7. Conclusions and Future Perspectives 

Surrogate biomarkers of angiogenesis are urgently needed to better design preclinical studies and 

clinical trials involving antiangiogenic drugs, alone or in association with other therapies. With 

increasing numbers of antiangiogenic agents being approved, or considered for approval, the need for 

biomarkers is more critical than ever for efficacy, safety, and cost considerations. Preliminary 

biomarker data are emerging: VE-cadherin RNA, flow cytometric CEC and CEP enumeration
 
will 

offer non-overlapping clinical information,
 
and a multifaceted evaluation of these surrogate markers 

will
 
be tested in large, well-designed, prospective clinical trials. Biomarker selection would be greatly 

supported if we achieved a better understanding of the mechanism of action of these agents in cancer 

patients. Finally, once the candidate biomarkers are identified, standardized techniques will be 

required to measure them. Although many challenges remain, future validation of biomarkers and their 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib54#bib54
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib48#bib48
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib61#bib61
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T64-4PS5KCG-1&_user=1307162&_coverDate=10%2F31%2F2007&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1213588195&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=75b77d52f7a80cabd94c39c356786011#bib63#bib63


Cancers 2010, 2           

   

1033 

incorporation into clinical practice holds promise for improved cancer treatment with antiangiogenic 

agents. Now, a collaborative effort among clinicians, pharmaceutical companies, governmental agencies 

and private foundations is needed to realize this goal. 

References 

1. Kerbel, R.S. Tumor angiogenesis. N. Engl. J. Med. 2008, 358, 2039–2049. 

2.  Asahara, T.; Bauters, C.; Zheng, L.P.; Takeshita, S.; Bunting, S.; Ferrara, N.; Symes, J.F.; Isner, 

J.M. Synergistic effect of vascular endothelial growth factor and basic fibroblast growth factor on 

angiogenesis in vivo. Circulation 1995, 92, 365–371.  

3.  Cheng, N.; Brantley, D.M.; Liu, H.; Lin, Q.; Enriquez, M.; Gale, N.; Yancopoulos, G.; Cerretti, 

D.P.; Daniel, T.O.; Chen, J. Blockade of EphA receptor tyrosine kinase activation inhibits 

vascular endothelial cell growth factor-induced angiogenesis. Mol. Cancer Res. 2002, 1, 2–11. 

4.  Holash, J.; Maisonpierre, P.C.; Compton, D.; Boland, P.; Alexander, C.R.; Zagzag, D.; 

Yancopoulos, G.D.; Wiegand, S.J. Vessel cooption, regression, and growth in tumors mediated by 

angiopoietins and VEGF. Science 1999, 284, 1994–1998.  

5. Kano, M.R.; Morishita, Y.; Iwata, C.; Iwasaka, S.; Watabe, T.; Ouchi, Y. Miyazono, K.; 

Miyazawa, K. VEGF-A and FGF-2 synergistically promote neoangiogenesis through 

enhancement of endogenous PDGF-B-PDGFRbeta signalling. J. Cell. Sci. 2005, 118, 3759–3768. 

6.  Noguera-Troise, I.; Daly, C.; Papadopoulos, N.J.; Coetzee, S.; Boland, P.; Gale, N.W.; Lin, H.C.; 

Yancopoulos, G.D.; Thurston, G. Blockade of Dll4 inhibits tumor growth by promoting non-

productive angiogenesis. Nature 2006, 444, 1032–1037. 

7.  Richardson, T.P.; Peters, M.C.; Ennett, A.B.; Mooney, D.J. Polymeric system for dual growth 

factor delivery. Nat. Biotechnol. 2001, 19, 1029–1034.  

8.  Ridgway, J.; Zhang, G.; Wu, Y.; Stawicki, S.; Liang, W.C.; Chanthery, Y.; Kowalski, J.; Watts, 

R.J; Callahan, C.; Kasman, I.; Singh, M.; Chien, M.; Tan, C.; Hongo, J.A.; de Sauvage, F.; 

Plowman, G.; Yan, M. Inhibition of Dll4 signalling inhibits tumor growth by deregulating 

angiogenesis. Nature 2006, 444, 1083–1087. 

9.  Hellstrom, M.; Phng, L.K.; Hofmann, J.J.; Wallgard, E.; Coultas, L.; Lindblom, P.; Alva, J.; 

Nilsson, AK.; Karlsson, L.; Gaiano, N.; Yoon, K.; Rossant, J.; Iruela-Arispe, M.L.; Kalén, M.; 

Gerhardt, H.; Betsholtz, C. Dll4 signalling through Notch1 regulates formation of tip cells during 

angiogenesis. Nature 2007, 445, 776–780. 

10.  Sainson, R.C.; Harris, A.L. Anti-Dll4 therapy: can we block tumor growth by increasing 

angiogenesis? Trends Mol. Med. 2007, 13, 389–395.  

11.  Siekmann, A.F.; Lawson, N.D. Notch signalling limits angiogenic cell behaviour in developing 

zebrafish arteries. Nature 2007, 445, 781–784. 

12.  Nissen, L.J.; Cao, R.; Hedlund, E.M.; Wang, Z.; Zhao, X.; Wetterskog, D.; Funa, K.; 

Bråkenhielm, E.; Cao, Y. Angiogenic factors FGF2 and PDGF-BB synergistically promote 

murine tumor neovascularization and metastasis. J. Clin. Invest. 2007, 117, 2766–2777. 

13.  Zhu, A.X.; Sahani, D.V.; Duda, D.G.; di Tomaso, E.; Ancukiewicz, M.; Catalano, O.A.; 

Sindhwani, V.; Blaszkowsky, L.S.; Yoon, S.S.; Lahdenranta, J.; Bhargava, P.; Meyerhardt, J.; 

Clark, J.W.; Kwak, E.L.; Hezel, A.F.; Miksad, R.; Abrams, T.A.; Enzinger, P.C.; Fuchs, C.S.; 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib20#bbib20
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib21#bbib21
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yancopoulos%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cerretti%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cerretti%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cerretti%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Daniel%20TO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20J%22%5BAuthor%5D
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib22#bbib22
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yancopoulos%20GD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wiegand%20SJ%22%5BAuthor%5D
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib23#bbib23
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miyazono%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miyazawa%20K%22%5BAuthor%5D
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib24#bbib24
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWY-4WCTWRP-1&_user=1307162&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1150004369&_rerunOrigin=google&_acct=C000052277&_version=1&_urlVersion=0&_userid=1307162&md5=f2058848a293b409e0f0f2efd91b20e7#bbib25#bbib25
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kowalski%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watts%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watts%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watts%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Callahan%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kasman%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chien%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tan%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hongo%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Sauvage%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Plowman%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yan%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alva%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nilsson%20AK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Karlsson%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaiano%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yoon%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rossant%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Iruela-Arispe%20ML%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kal%C3%A9n%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gerhardt%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Betsholtz%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Funa%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Br%C3%A5kenhielm%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cao%20Y%22%5BAuthor%5D


Cancers 2010, 2           

   

1034 

Ryan, D.P.; Jain, R.K. Efficacy, safety, and potential biomarkers of sunitinib monotherapy in 

advanced hepatocellular carcinoma: a phase II study. J. Clin. Oncol. 2009, 18, 3027–3035. 

14.  Burstein, H. J; Chen, Y.H.; Parker, L.M.; Savoie, J,; Younger, J.; Kuter, I.; Ryan, P.D.; Garber, 

J.E.; Chen, H,; Campos, S.M.; Shulman, L.N.; Harris, L.N.; Gelman, R.; Winer, E.P. VEGF as a 

marker for outcome among advanced breast cancer patients receiving anti-VEGF therapy with 

bevacizumab and vinorelbine chemotherapy. Clin. Cancer Res. 2008, 14, 7871–7877. 

15.  Hanrahan, E.O; Ryan, A.J.; Mann, H.; Kennedy, S.J.; Langmuir, P.; Natale, R.B.; Herbst, R.S.; 

Johnson, B.E.; Heymach, J.V. Baseline vascular endothelial growth factor concentration as a 

potential predictive marker of benefit from vandetanib in non-small cell lung cancer. Clin. Cancer 

Res. 2009, 15, 3600–3609  

16.  Jonasch, E.; Corn, P.; Pagliaro, L.C.; Warneke, C.L.; Johnson, M.M.; Tamboli, P.Ng.C.; Aparicio, 

A.; Ashe, R.G.; Wright, J.J.; Tannir, N.M. Upfront, randomized, phase 2 trial of sorafenib versus 

sorafenib and low-dose interferon alfa in patients with advanced renal cell carcinoma: clinical and 

biomarker analysis. Cancer 2010, 116, 57–65. 

17.  Jubb, A.M.; Hurwitz, H.I.; Bai, W.; Holmgren, E.B.; Tobin, P.; Guerrero, A.S.; Kabbinavar, F.; 

Holden, S.N.; Novotny, W.F.; Frantz, G.D.; Hillan, K.J.; Koeppen, H. Impact of vascular 

endothelial growth factor-A expression, thrombospondin-2 expression, and microvessel density 

on the treatment effect of bevacizumab in metastatic colorectal cancer. J. Clin. Oncol. 2006, 24, 

217–227. 

18.  Batchelor, T.T.; Sorensen, A.G.; di Tomaso, E.; Zhang, W.T.; Duda, D.G.; Cohen, K.S.; Kozak, 

K.R.; Cahill, D.P.; Chen, P.J.; Zhu, M.; Ancukiewicz, M.; Mrugala, M.M.; Plotkin, S.; Drappatz, 

J.; Louis, D.N.; Ivy, P.; Scadden, D.T.; Benner, T.; Loeffler, J.S.; Wen, P.Y.; Jain, R.K. 

AZD2171, a pan-VEGF receptor tyrosine kinase inhibitor, normalizes tumor vasculature and 

alleviates edema in glioblastoma patients. Cancer Cell 2007, 11, 83–95. 

19.  Burstein, H.J.; Elias, A.D.; Rugo, H.S.; Cobleigh, M.A.; Wolff, A.C.; Eisenberg, P.D.; Lehman, 

M.; Adams, B.J.; Bello, C.L.; DePrimo, S.E.; Baum, C.M.; Miller, K.D. Phase II study of 

sunitinib malate, an oral multitargeted tyrosine kinase inhibitor, in patients with metastatic breast 

cancer previously treated with an anthracycline and a taxane. J. Clin. Oncol. 2008, 26, 1810–1816. 

20.  Rini, B.I.; Michaelson, M.D.; Rosenberg, J.E.; Bukowski, R.M.; Sosman, J.A.; Stadler, W.M.; 

Hutson, T.E.; Margolin, K.; Harmon, C.S.; DePrimo, S.E.; Kim, S.T.; Chen, I.; George, D.J. 

Antitumor activity and biomarker analysis of sunitinib in patients with bevacizumab-refractory 

metastatic renal cell carcinoma. J. Clin. Oncol. 2008, 26, 3743–3748. 

21.  Drevs, J.; Siegert, P.; Medinger, M.; Mross, K.; Strecker, R.; Zirrgiebel, U.; Harder, J.; Blum, H.; 

Robertson, J.; Jürgensmeier, J.M.; Puchalski, T.A.; Young, H.; Saunders, O.; Unger, C. Phase I 

clinical study of AZD2171, an oral vascular endothelial growth factor signaling inhibitor, in 

patients with advanced solid tumors. J. Clin. Oncol. 2007, 25, 3045–3054. 

22.  Motzer, R.J.; Michaelson, M.D.; Redman, B.G.; Hudes, G.R.; Wilding, G.; Figlin, R.A.; 

Ginsberg, M.S.; Kim, S.T.; Baum, C.M.; DePrimo, S.E.; Li, J.Z.; Bello, C.L.; Theuer, C.P.; 

George, D.J.; Rini, B.I. Activity of SU11248, a multitargeted inhibitor of vascular endothelial 

growth factor receptor and platelet-derived growth factor receptor, in patients with metastatic 

renal cell carcinoma. J. Clin. Oncol. 2006, 24, 16–24. 

http://www.ncbi.nlm.nih.gov/pubmed/19470923
http://www.ncbi.nlm.nih.gov/pubmed/19470923
http://www.ncbi.nlm.nih.gov/pubmed/19470923
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20YH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parker%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Savoie%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Younger%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuter%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ryan%20PD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garber%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garber%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garber%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Campos%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shulman%20LN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harris%20LN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gelman%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Winer%20EP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hanrahan%20EO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ryan%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mann%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kennedy%20SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Langmuir%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Natale%20RB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Herbst%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20BE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heymach%20JV%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Cancer%20Res.');
javascript:AL_get(this,%20'jour',%20'Clin%20Cancer%20Res.');
javascript:AL_get(this,%20'jour',%20'Clin%20Cancer%20Res.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jonasch%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corn%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pagliaro%20LC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Warneke%20CL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tamboli%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ng%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aparicio%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aparicio%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ashe%20RG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wright%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tannir%20NM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Cancer.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hurwitz%20HI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bai%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Holmgren%20EB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tobin%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guerrero%20AS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kabbinavar%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Holden%20SN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Novotny%20WF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Frantz%20GD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hillan%20KJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koeppen%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Batchelor%20TT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sorensen%20AG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22di%20Tomaso%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20WT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Duda%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cohen%20KS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kozak%20KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kozak%20KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kozak%20KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cahill%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhu%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ancukiewicz%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mrugala%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Plotkin%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drappatz%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drappatz%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drappatz%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Louis%20DN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ivy%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scadden%20DT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Benner%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Loeffler%20JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wen%20PY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jain%20RK%22%5BAuthor%5D


Cancers 2010, 2           

   

1035 

23.  Saltz, L.B.; Rosen, L.S.; Marshall, J.L.; Belt, R.J.; Hurwitz, H.I.; Eckhardt, S.G.; Bergsland, E.K.; 

Haller, D.G.; Lockhart, A.C.; Rocha Lima, C.M.; Huang, X.; DePrimo, S.E.; Chow-Maneval, E.; 

Chao, R.C.; Lenz, H.J.Phase II trial of sunitinib in patients with metastatic colorectal cancer after 

failure of standard therapy. J. Clin. Oncol. 2007, 25, 4793–4799. 

24.  Horowitz, N.; Penson, R.; Bouker, Y.; di Tomaso, E.; Fishman, A.; Ancukieviz, M.; Krasner, 

C.C.; Berlin, S.; Roche, M.; King, M.; Luzzi, A.; Lee, J.; Duda, D.G.; Jain, R.K.  

A multidisciplinary phase II study of bevacizumab combined with oxaliplatin, gemcitabine in 

women with recurrent mullerian carcinoma. AACR Ann. Abstr. 2008, Abstr. 4484. 

25.  Willett, C.G.; Duda, D.G.; di Tomaso, E.; Boucher, Y.; Ancukiewicz, M.; Sahani, D.V.; 

Lahdenranta, J.; Chung, D.C.; Fischman, A.J.; Lauwers, G.Y.; Shellito, P.; Czito, B.G.; Wong, 

T.Z.; Paulson, E.; Poleski, M.; Vujaskovic, Z.; Bentley, R.; Chen, H.X.; Clark, J.W.; Jain, R.K. 

Efficacy, safety, and biomarkers of neoadjuvant bevacizumab, radiation therapy, and fluorouracil 

in rectal cancer: a multidisciplinary phase II study. J. Clin. Oncol. 2009, 18, 3020–3026.  

26. Dowlati, A.; Gray, R.; Sandler, A.B.; Schiller, J.H.; Johnson, D.H. Cell adhesion molecules, 

vascular endothelial growth factor, and basic fibroblast growth factor in patients with non-small 

cell lung cancer treated with chemotherapy with or without bevacizumab – an Eastern 

Cooperative Oncology Group Study. Clin. Cancer Res. 2008, 14, 1407–1412. 

27.  Heymach, J.V.; Desai, J.; Manola, J.; Davis, D.W.; McConkey, D.J.; Harmon, D.; Ryan, D.P.; 

Goss, G.; Quigley, T.; Van den Abbeele, A.D.; Silverman, S.G.; Connors, S.; Folkman, J.; 

Fletcher, C.D.; Demetri, G.D. Phase II study of the antiangiogenic agent SU5416 in patients with 

advanced soft tissue sarcomas. Clin. Cancer Res. 2004, 10, 5732–5740. 

28.  Kiura, K.; Nakagawa, K.; Shinkai, T.; Eguchi, K.; Ohe, Y.; Yamamoto, N.; Tsuboi, M.; Yokota, 

S.; Seto, T.; Jiang, H.; Nishio, K.; Saijo, N.; Fukuoka, M. A randomized, double-blind, phase IIa 

dose-finding study of Vandetanib (ZD6474) in Japanese patients with non-small cell lung cancer. 

J. Thorac. Oncol. 2008, 3, 386–393. 

29.  Schneider, B.P.; Wang, M.; Radovich, M; Sledge, G.W.; Badve, S.; Thor, A.; Flockhart, D.A.; 

Hancock, B.; Davidson, N.; Gralow, J.; Dickler, M.; Perez, E.A.; Cobleigh, M.; Shenkier, T;. 

Edgerton, S.; Miller, K.D. Association of vascular endothelial growth factor and vascular 

endothelial growth factor receptor-2 genetic polymorphisms with outcome in a trial of paclitaxel 

compared with paclitaxel plus bevacizumab in advanced breast cancer: ECOG 2100. J. Clin. 

Oncol. 2008, 26, 4672–4678. 

30.  Wilson, P. M.; Yang, D.; Shi, M.M.; Zhang, W.; Jacques, C.; Barrett, J. C.; Daneneberg, K.; 

Trarbach, T.; Folprecht, G.; Meinhardt, G.; Lenz, H.J. Use of intratumoral mRNA expression of 

genes involved in angiogenesis and HIF1 pathway to predict outcome to VEGFR tyrosine kinase 

inhibitor in patients enrolled in CONFIRM1 and CONFIRM2. J. Clin. Oncol. 2008, 26,  

Abstr. 4002. 

31.  Schultheis, A,M.; Lurje, G.; Rhodes, K.E.; Zhang, W.; Yang, D.; Garcia, A.A.; Morgan, R.; 

Gandara, D.; Scudder, S.; Oza, A.; Hirte, H.; Fleming, G.; Roman, L.; Lenz, H.J. Polymorphisms 

and clinical outcome in recurrent ovarian cancer treated with cyclophosphamide and 

bevacizumab. Clin. Cancer Res. 2008, 14, 7554–7563  

32.  S. Kopetz, P.M.; Hoff, J.S.; Morris, R.A.; Wolff, C.; Eng, K.Y.; Glover, R.; Adinin, M.J.; 

Overman, V.; Valero, S.; Wen, C.; Lieu, S.; Yan, H.T.; Tran, L.M.; Ellis, J.L.; Abbruzzese, J.V.; 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saltz%20LB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosen%20LS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marshall%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Belt%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hurwitz%20HI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eckhardt%20SG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bergsland%20EK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Haller%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lockhart%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rocha%20Lima%20CM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huang%20X%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22DePrimo%20SE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chow-Maneval%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chao%20RC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lenz%20HJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Willett%20CG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Duda%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22di%20Tomaso%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boucher%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ancukiewicz%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sahani%20DV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lahdenranta%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chung%20DC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fischman%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lauwers%20GY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shellito%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Czito%20BG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wong%20TZ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wong%20TZ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wong%20TZ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Paulson%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Poleski%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vujaskovic%20Z%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bentley%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20HX%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clark%20JW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jain%20RK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schultheis%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lurje%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rhodes%20KE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garcia%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Morgan%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gandara%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scudder%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oza%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hirte%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fleming%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Roman%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lenz%20HJ%22%5BAuthor%5D


Cancers 2010, 2           

   

1036 

Heymach. Phase II trial of infusional fluorouracil, irinotecan, and bevacizumab for metastatic 

colorectal cancer: efficacy and circulating angiogenic biomarkers associated with therapeutic 

resistance. J. Clin. Oncol. 2010, 28, 453–459. 

33.  Wedam, S.B.; Low, J.A.; Yang, S.X.; Chow, C.K.; Choyke, P.; Danforth, D.; Hewitt, S.M.; 

Berman, A.; Steinberg, S.M.; Liewehr, D.J.; Plehn, J.; Doshi, A.; Thomasson, D.; McCarthy, N.; 

Koeppen, H.; Sherman, M.; Zujewski, J.; Camphausen, K.; Chen, H.; Swain, S.M. Antiangiogenic 

and antitumor effects of bevacizumab in patients with inflammatory and locally advanced breast 

cancer. J. Clin. Oncol. 2006, 24, 769–777. 

34.  Bertolini, F.; Mancuso, P.; Shaked, Y.; Kerbel, R.S. Molecular and cellular biomarkers for 

angiogenesis in clinical oncology. Drug Discov. Today 2007, 12, 806–812. 

35.  Bertolini, F.; Shaked, Y.; Mancuso, P.; Kerbel, R.S. The multifaceted circulating endothelial cell 

in cancer: towards marker and target identification. Nat. Rev. Cancer 2006, 6, 835–845. 

36.  Seaman, S.; Stevens, J.; Yang, M.Y.; Logsdon, D.; Graff-Cherry, C.; St Croix, B. Genes that 

distinguish physiological and pathological angiogenesis. Cancer Cell 2007, 11, 539–554. 

37.  Caveda, L.; Martin-Padura, I.; Navarro, P.; Breviario, F.; Corada, M.; Gulino, D.; Lampugnani, 

M.G.; Dejana, E. Inhibition of cultured cell growth by vascular endothelial cadherin (cadherin-

5/VE-cadherin). J. Clin. Invest. 1996, 98, 886–893. 

38.  Carmeliet, P.; Lampugnani, M.G.; Moons, L.; Breviario, F.; Compernolle, V.; Bono, F.; Balconi, 

G.; Spagnuolo, R.; Oosthuyse, B.; Dewerchin, M.; Zanetti, A.; Angellilo, A.; Mattot, V.; Nuyens, 

D.; Lutgens, E.; Clotman, F.; de Ruiter, M.C.; Gittenberger-de Groot, A.; Poelmann, R.; Lupu, F.; 

Herbert, J.M.; Collen, D.; Dejana E. Targeted deficiency or cytosolic truncation of the  

VE-cadherin gene in mice impairs VEGF-mediated endothelial survival and angiogenesis. Cell 

1999, 98, 147–157. 

39.  Lambeng, N.; Wallez, Y.; Rampon, C.; Cand, F.; Christé, G.; Gulino-Debrac, D.; Vilgrain, I.; 

Huber, P. Vascular endothelial-cadherin tyrosine phosphorylation in angiogenic and quiescent 

adult tissues. Circ. Res. 2005, 96, 384–391. 

40.  Corada, M.; Zanetta, L.; Orsenigo, F.; Breviario, F.; Lampugnani, M.G.; Bernasconi, S.; Liao, F.; 

Hicklin, D.J.; Bohlen, P.; Dejana, E. A monoclonal antibody to vascular endothelial-cadherin 

inhibits tumor angiogenesis without side effects on endothelial permeability. Blood 2002, 100, 

905–911. 

41.  Liao, F.; Doody, J.F.; Overholser, J.; Finnerty, B.; Bassi, R.; Wu, Y.; Dejana, E.; Kussie, P.; 

Bohlen, P.; Hicklin, D.J. Selective targeting of angiogenic tumor vasculature by vascular 

endothelial-cadherin antibody inhibits tumor growth without affecting vascular permeability. 

Cancer Res. 2002, 62, 2567–2575. 

42.  Parker, B.S.; Argani, P.; Cook, B.P.; Liangfeng, H.; Chartrand, S.D.; Zhang, M.; Saha, S.; 

Bardelli, A.; Jiang, Y.; St Martin, T.B.; Nacht, M.; Teicher, B.A.; Klinger, K.W.; Sukumar, S.; 

Madden, S.L. Alterations in vascular gene expression in invasive breast carcinoma. Cancer Res. 

2004, 64, 7857–7866. 

43.  Rabascio, C.; Muratori, E.; Mancuso, P.; Calleri, A.; Raia, V.; Foutz, T.; Cinieri, S.; Veronesi, G.; 

Pruneri, G.; Lampertico, P.; Iavarone, M.; Martinelli, G.; Goldhirsch, A.; Bertolini, F. Assessing 

tumor angiogenesis: increased circulating VE-cadherin RNA in patients with cancer indicates 

viability of circulating endothelial cells. Cancer Res. 2004, 64, 4373–4377. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Breviario%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corada%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gulino%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lampugnani%20MG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lampugnani%20MG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lampugnani%20MG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dejana%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cand%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Christ%C3%A9%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gulino-Debrac%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vilgrain%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huber%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Breviario%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lampugnani%20MG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bernasconi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liao%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bohlen%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dejana%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Finnerty%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bassi%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wu%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dejana%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kussie%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bohlen%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liangfeng%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chartrand%20SD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saha%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bardelli%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jiang%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22St%20Martin%20TB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nacht%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Teicher%20BA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Klinger%20KW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sukumar%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Madden%20SL%22%5BAuthor%5D


Cancers 2010, 2           

   

1037 

44.  Du, R.; Lu, K.V.; Petritsch, C.; Liu, P.; Ganss, R.; Passegué, E.; Song, H.; Vandenberg, S.; 

Johnson, R.S.; Werb, Z.; Bergers, G. HIF1alpha induces the recruitment of bone marrow-derived 

vascular modulatory cells to regulate tumor angiogenesis and invasion. Cancer Cell. 2008, 13, 

206–220. 

45.  Lyden, D.; Hattori, K.; Dias, S.; Costa, C.; Blaikie, P.; Butros, L. Chadburn, A.; Heissig, B.; 

Marks, W.; Witte, L.; Wu, Y.; Hicklin, D.; Zhu, Z.; Hackett, N.R.; Crystal, R.G.; Moore, M.A.; 

Hajjar, K.A.; Manova, K.; Benezra, R.; Rafii, S. Impaired recruitment of bone-marrow-derived 

endothelial and hematopoietic precursor cells blocks tumor angiogenesis and growth. Nat. Med. 

2001, 7, 1194–1201. 

46.  Shaked, Y.; Ciarrocchi, A.; Franco, M.; Lee, C.R.; Man, S.; Cheung, A.M.; Hicklin, D.J.; Chaplin, 

D.; Foster, F.S.; Benezra, R.; Kerbel, R.S. Therapy-induced acute recruitment of circulating 

endothelial progenitor cells to tumors. Science 2006, 313, 1785–1787. 

47.  Blann, A.D.; Woywodt, A.; Bertolini, F.; Bull, T.M.; Buyon, J.P.; Clancy, R.M.; Haubitz, M.; 

Hebbel, R.P.; Lip, G.Y.; Mancuso, P.; Sampol, J; Solovey, A.; Dignat-George, F. Circulating 

endothelial cells. Biomarker of vascular disease. Thromb. Haemost. 2005, 93, 228-35. 

48.  Mancuso, P.; Colleoni, M.; Calleri, A.; Orlando, L.; Maisonneuve, P.; Pruneri, G.; Agliano, A.; 

Goldhirsch, A.; Shaked, Y.; Kerbel, R.S.; Bertolini, F. Circulating endothelial cell kinetics and 

viability predict survival in breast cancer patients receiving metronomic chemotherapy. Blood 

2006, 108, 452–459. 

49.  Furstenberger, G.; von Moos, R.; Lucas, R.; Thürlimann, B.; Senn, H.J.; Hamacher, J.; Boneberg, 

E.M. Circulating endothelial cells and angiogenic serum factors during neoadjuvant chemotherapy 

of primary breast cancer. Br. J. Cancer 2006, 94, 524–531. 

50.  Norden-Zfoni, A.; Desai, J.; Manola, J.; Beaudry, P.; Force, J.; Maki, R.; Folkman, J.; Bello, C.; 

Baum, C.; DePrimo, S.E.; Shalinsky, D.R.; Demetri, G.D.; Heymach, J.V. Bloodbased biomarkers 

of SU11248 activity and clinical outcome in patients with metastatic imatinib-resistant 

gastrointestinal stromal tumor. Clin. Cancer Res. 2007, 13, 2643–2650. 

51.  Dellapasqua, S.; Bertolini, F.; Bagnardi, V.; Campagnoli, E.; Scarano, E.; Torrisi, R.; Shaked, Y.; 

Mancuso, P.; Goldhirsch, A.; Rocca, A.; Pietri, E.; Colleoni, M. Metronomic cyclophosphamide 

and capecitabine combined with bevacizumab in advanced breast cancer. J. Clin. Oncol. 2008, 26, 

4899–4905. 

52.  Torrisi, R.; Bagnardi, V.; Cardillo, A.; Bertolini, F.; Scarano, E.; Orlando, L.; Mancuso, P.; Luini, 

A.; Calleri, A.; Viale, G.; Goldhirsch, A.; Colleoni, M. Preoperative bevacizumab combined with 

letrozole and chemotherapy in locallyadvanced ER- and/or PgR-positive breast cancer: clinical 

and biological activity. Br. J. Cancer 2008, 99, 1564–1571. 

53.  Shaked, Y.; Bertolini, F.; Man, S.; Rogers, M.S.; Cervi, D.; Foutz, T.; Rawn, K.; Voskas, D.; 

Dumont, D.J.; Ben-David, Y.; Lawler, J.; Henkin, J.; Huber, J.; Hicklin, D.J.; D'Amato, R.J.; 

Kerbel, R.S. Genetic heterogeneity of the vasculogenic phenotype parallels angiogenesis; 

implications for cellular surrogate marker analysis of antiangiogenesis. Cancer Cell 2005, 7,  

101–111. 

54.  Eckelman, W.C.; Reba, R.C.; Kelloff, G.J. Targeted imaging: an important biomarker for 

understanding disease progression in the era of personalized medicine. Drug Discov. Today 2008, 

13, 748–759. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Song%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vandenberg%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Werb%20Z%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bergers%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chadburn%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heissig%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marks%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Witte%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wu%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhu%20Z%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hackett%20NR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Crystal%20RG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moore%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hajjar%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Manova%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Benezra%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rafii%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chaplin%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chaplin%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chaplin%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Foster%20FS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Benezra%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15711737
http://www.ncbi.nlm.nih.gov/pubmed/15711737
http://www.ncbi.nlm.nih.gov/pubmed/15711737
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Agliano%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goldhirsch%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaked%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bertolini%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Th%C3%BCrlimann%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Senn%20HJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hamacher%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boneberg%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boneberg%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Folkman%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bello%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Baum%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22DePrimo%20SE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shalinsky%20DR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Demetri%20GD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heymach%20JV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaked%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mancuso%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goldhirsch%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rocca%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pietri%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Colleoni%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rawn%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Voskas%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dumont%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ben-David%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lawler%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Henkin%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huber%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D'Amato%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D


Cancers 2010, 2           

   

1038 

55.  Seaman, S.; Stevens, J.; Yang, M.Y.; Logsdon, D.; Graff-Cherry, C.; St Croix, B. Genes that 

distinguish physiological and pathological angiogenesis. Cancer Cell 2007, 11, 539–554. 

56.  Yoder, M.C.; Mead, L.E.; Prater, D.; Krier, T.R.; Mroueh, K.N.; Li, F.; Krasich, R.; Temm, C.J.; 

Prchal, J.T.; Ingram, D.A. Redefining endothelial progenitor cells via clonal analysis and 

hematopoietic stem/progenitor cell principals. Blood 2007, 109, 1801–1809. 

57.  Case, J.; Mead, L.E.; Bessler, W.K.; Prater, D.; White, H.A.; Saadatzadeh, M.R.; Bhavsar, J.R.; 

Yoder, M.C.; Haneline, L.S.; Ingram, D.A. Human CD34+AC133+VEGFR-2+ cells are not 

endothelial progenitor cells but distinct, primitive hematopoietic progenitors. Exp. Hematol. 2007, 

35, 1109–1118. 

58.  Mancuso, P.; Antoniotti, P.; Quarna, J.; Calleri, A.; Rabascio, C.; Tacchetti, C.; Braidotti, P.; Wu, 

H.K.; Zurita, A.J.; Saronni, L.; Cheng, J.B.; Shalinsky, D.R.; Heymach, J.V.; Bertolini, F. 

Validation of a standardized method for enumerating circulating endothelial cells and progenitors: 

flow cytometry and molecular and ultrastructural analyses. Clin. Cancer Res. 2009, 15, 267–273. 

59.  Zhang, H.; Vakil, V.; Braunstein, M,; Smith, E.L.; Maroney, J.; Chen, L.; Dai, K.; Berenson, J.R.; 

Hussain, M.M.; Klueppelberg, U.; Norin, A.J.; Akman, H.O.; Ozçelik, T.; Batuman, O.A. 

Circulating endothelial progenitor cells in multiple myeloma: implications and significance. Blood 

2005, 105, 3286–3294. 

60.  De Palma, M.; Venneri, M.A.; Roca, C.; Naldini, L. Targeting exogenous genes to tumor 

angiogenesis by transplantation of genetically modified hematopoietic stem cells. Nat. Med. 2003, 

9, 789–795.  

61.  Göthert, J.R.; Gustin, S.E.; van Eekelen, J.A.; Schmidt, U.; Hall, M.A.; Jane, S.M.; Green, A.R.; 

Göttgens, B.; Izon, D.J.; Begley, C.G. Genetically tagging endothelial cells in vivo: bone marrow-

derived cells do not contribute to tumor endothelium. Blood 2004, 104, 1769–1777 

62.  Duda, D.G.; Cohen, K.S.; Kozin, S.V.; Perentes, J.Y.; Fukumura, D.; Scadden, D.T.; Jain, R.K. 

Evidence for incorporation of bone marrow-derived endothelial cells into perfused blood vessels 

in tumors. Blood 2006, 107, 2774–2776. 

63.  Madlambayan, G.J.; Butler, J.M.; Hosaka, K.; Jorgensen, M.; Fu, D.; Guthrie, S.M.; Shenoy, 

A.K.; Brank, A.; Russell, K.J.; Otero, J.; Siemann, D.W.; Scott, E.W.; Cogle, C.R. Bone marrow 

stem and progenitor cell contribution to neovasculogenesis is dependent on model system with 

SDF-1 as a permissive trigger. Blood 2009, 114, 4310–4319. 

64.  Shaked, Y.; Ciarrocchi, A.; Franco, M.; Lee, C.R.; Man, S.; Cheung, A.M.; Hicklin, D.J.; Chaplin, 

D.; Foster, F.S.; Benezra, R.; Kerbel, R.S. Therapy-induced acute recruitment of circulating 

endothelial progenitor cells to tumors. Science 2006, 313, 1785–1787. 

65.  Bertolini, F.; Paul, S.; Mancuso, P.; Monestiroli, S.; Gobbi, A.; Shaked, Y.; Kerbel, R.S. 

Maximum tolerable dose and low-dose metronomic chemotherapy have opposite effects on the 

mobilization and viability of circulating endothelial progenitor cells. Cancer Res. 2003, 63,  

4342–4346. 

66.  Kerbel, R.S. Antiangiogenic therapy: a universal chemosensitization strategy for cancer? Science 

2006, 312, 1171–1175.  

67.  Ko, A.H.; Venook, A.P.; Bergsland, E.K.; Kelley, R.K.; Korn, W.M.; Dito, E.; Schillinger, B.; 

Scott, J.; Hwang, J.; Tempero, M.A. A phase II study of bevacizumab plus erlotinib for 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krasich%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Temm%20CJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Prchal%20JT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ingram%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Braidotti%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wu%20HK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wu%20HK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zurita%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saronni%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cheng%20JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shalinsky%20DR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heymach%20JV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bertolini%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vakil%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Braunstein%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smith%20EL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maroney%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dai%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Berenson%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hussain%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Klueppelberg%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Norin%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akman%20HO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oz%C3%A7elik%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Batuman%20OA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Blood.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Palma%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Venneri%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Roca%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naldini%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22G%C3%B6thert%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gustin%20SE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Eekelen%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schmidt%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hall%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jane%20SM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Green%20AR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22G%C3%B6ttgens%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Izon%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Begley%20CG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Duda%20DG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cohen%20KS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kozin%20SV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perentes%20JY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fukumura%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scadden%20DT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jain%20RK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Madlambayan%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Butler%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hosaka%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jorgensen%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fu%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guthrie%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shenoy%20AK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shenoy%20AK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brank%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20KJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Otero%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Siemann%20DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scott%20EW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cogle%20CR%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Blood.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaked%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ciarrocchi%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Franco%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20CR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Man%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cheung%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hicklin%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chaplin%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chaplin%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Foster%20FS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Benezra%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bertolini%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Paul%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mancuso%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monestiroli%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gobbi%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaked%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerbel%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract


Cancers 2010, 2           

   

1039 

gemcitabine-refractory metastatic pancreatic cancer. Cancer Chemother. Pharmacol. 2010, 

doi:10.1007/s00280-010-1257-5. 

68.  Hurwitz, H.; Fehrenbacher, L.; Novotny, W.; Cartwright, T.; Hainsworth, J.; Heim, W.; Berlin, J.; 

Baron, A.; Griffing, S.; Holmgren, E.; Ferrara, N.; Fyfe, G.; Rogers, B.; Ross, R; Kabbinavar, F. 

Bevacizumab plus irinotecan, fluorouracil, and leucovorin for metastatic colorectal cancer.  

N. Engl. J. Med. 2004, 350, 2335–2342. 

69.  Scartozzi, M.; Galizia, E.; Chiorrini, S.; Giampieri, R.; Berardi, R.; Pierantoni, C.; Cascinu, S. 

Arterial hypertension correlates with clinical outcome in colorectal cancer patients treated with 

first-line bevacizumab. Ann. Oncol. 2009, 20, 227–230. 

70.  Dahlberg, S.E.; Sandler, A.B.; Brahmer, J.R.; Schiller, J.H.; Johnson, D.H. Clinical Course of 

Advanced Non-Small-Cell Lung Cancer Patients Experiencing Hypertension During Treatment 

With Bevacizumab in Combination With Carboplatin and Paclitaxel on ECOG 4599. J. Clin. 

Oncol. 2010, 28, 949–954. 

© 2010 by the authors; licensee MDPI, Basel, Switzerland. This article is an Open Access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/3.0/). 

javascript:AL_get(this,%20'jour',%20'Cancer%20Chemother%20Pharmacol.');
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Oncol.');
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Oncol.');
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Oncol.');

