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AbstrACt
Introduction: Bevacizumab is an antiangiogenic drug used in the therapy of numerous solid tumours including colorectal adeno-
carcinoma. The efficacy and safety of bevacizumab has been demonstrated in many multicenter clinical trials. The scope of this 
paper is to analyze the safety profile of bevacizumab in patients with stage IV colorectal cancer.
Aim of the study: Analysis of toxicity and safety of the treatment with bevacizumab patients with colorectal cancer in the meta-
static stage.
Material and methods: Retrospective analysis of medical records of 42 patients with advanced colorectal cancer treated in the 
Department of Systemic and Generalized Malignancies, Maria Skłodowska-Curie Memorial Institute of Oncology, Kraków Branch, 
in the period 2007–2014.
Results: The median time of treatment with bevacizumab was 6 months. The median duration of progression-free survival (PFS) 
was 8.5 months. Toxicity of treatment with bevacizumab affected 43 percent of patients. The most common adverse events ob-
served was hypertension and bleeding. In 6 patients (14.3%) the treatment with bevacizumab was interrupted due to adverse events 
(thromboembolic events, bleeding and gastrointestinal perforation). 
Conclusions: Bevacizumab is a safe therapeutic option in patients with metastatic colorectal cancer, provided that patients are 
provided close oncological and general medical monitoring. 
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IntrOduCtIOn
The generation of new blood vessels – the angiogenesis – is piv-
otal in the process of tumour growth. It has been known since 
the 1970s that without new vessels tumours are not capable of 
sustaining growth over the diameter of 2 centimetres [1]. The 
process of angiogenesis is induced by the vascular endothelial 
growth factor (VEGF). The VEGF is a family of signalling pro-
teins possessing the activity of growth factors. They all act by 
binding to the specific tyrosine kinase receptors (VEGFR). The 
VEGF family is subdivided into subtypes (VEGF-A to VEGF-D, 
placental growth factor – PGF) [2, 3]. The most important sub-
type is the VEGF-A. To underline it’s leading role in the pro-
cess of angiogenesis it is sometimes referred to as “the VEGF”. 
Among the receptor subtypes the most important is the VEG-
FR-2. The VEGFR-1 subtype functions as a  modulator of the 
VEGFR-2 activity, and VEGFR-3 is involved in lymphatic an-
giogenesis [4]. Overexpression of VEGFR has been described 
in many different tumours, among them colorectal cancer [5]. 
There is a plethora of evidence supporting the association be-
tween the density of tumour vasculature and the rate of growth 
and propensity towards forming metastases [6].

The above presented data had served as a basis for the develop-
ment of drugs inhibiting the angiogenesis [7]. One of the first 
and most extensively studied drugs in this class is bevacizumab. 
Bevacizumab is a humanized monoclonal antibody disrupting 
the function of the VEGFR and thus inhibiting tumour growth 
and limiting the capability to form metastases [8]. In patients 
with disseminated colorectal cancer, treatment with bevaci-
zumab combined with first and second line chemotherapy has 
been demonstrated to be effective. The benefits comprise in-
creased response rate (RR), prolonged progression free survival 
(PFS) and overall survival (OS) [9–11].

Bevacizumab has a distinct toxicity profile. The most common 
adverse effects include: 
•	 hypertension 
•	 proteinuria 
•	 neutropenia. 

Serious, but very rare, adverse events include [12]:
•	 bowel perforation 
•	 thromboembolic complications 
•	 haemorrhages
•	 infections. 

Ranpura et al. in their metaanalysis conclude that treatment 
with bevacizumab combined with chemotherapy therapy is 

associated with increased treatment related mortality, with 
following adverse events related to mortality: haemorrhage, 
neutropenia and gastrointestinal perforation [13]. It should be 
noted however, that while bevacizumab treatment increases the 
odds of many adverse events it reduces the incidence of anemia 
and fatigue during chemotherapy [14].

AIM OF tHe study
In this paper we present data from our institution concerning 
toxicity of combined bevacizumab and chemotherapy treat-
ment in stage IV colorectal cancer. 

MAterIAl And MetHOds 
Medical records of 42 patients with metastatic colorectal can-
cer treated with bevacizumab in combination with chemother-
apy were retrospectively analyzed. All the patients were treated 
in the Department of Systemic and Generalized Malignancies 
of the Maria Skłodowska-Curie Memorial Institute of Oncology 
during the period 2007–2014. 

Bevacizumab treatment was conducted concurrently with first 
or second line chemotherapy. Data regarding treatment toxicity 
were based on the results of anamneses, physical examination, 
as well as laboratory and imaging studies. 

All the patients treated with the angiogenesis inhibitor had dis-
tant metastases. The study population comprised 28 (66.7%) 
males and 14 (33.3%) females. The median age at the diagnosis 
was 56 years (range 27–68). Additional co-moribidities were 
present in 22 (52.4%) patients, and are presented in the table 1. 

Table 1. 
General co-morbidities in the study population 

Disease Number of patients (%)

arterial hypertension 8 (43%)

type 2 diabetes mellitus 3 (7.1%)

ischemic heart disesase  2 (4.8%)

hyperthyroidism 1 (2.4%)

nephrolithiasis 1 (2.4%)

All the patients with co-morbidities were adequately treated by 
appropriate specialists, and possible contraindications to beva-
cizumab were excluded before starting the treatment.
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The initial tumour staging according to WHO was as follows: 
•	 II	stage:	5	patients	(12%)
•	 III	stage:	11	patients	(26.2%)
•	 IV	stage:	26	patients	(61.8%).	

The primary tumour had been resected in 40 patients (95%). 
Adjuvant treatment, such as pre- or postoperative radiotherapy, 
chemotherapy, or radiochemotherapy had been employed in 16 
patients (38%). 

At the moment of initiation of bevacizumab therapy, all the pa-
tients had distant metastases. 

Table 2 presents the localization of the first diagnosed distant 
metastasis. In 13 (31.7%) patients distant metastases to more 
than one organ were detected. The median time from the initial 
diagnosis to the discovery of distant metastases was 11 months 
(0.5–29 months). 

Table 2. 
localization of first diagnosed distant metastasis. 

Site Number of patients (%)

liver 32 (76.2%)

lung 3 (7.1%)

retreperitoneal lymph nodes 2 (4.8%)

peritoneum 1 (2.4%)

ovarium 1 (2.4%)

mesentery 1 (2.4%)

other (adipose tissue, cervical 
lymphatic nodes)

2 (4.8%)

The median haemoglobin concentration at the discovery of 
distant metastases was 13.6 g/dl (9–16.3 g/dl), and the median 
CEA concentration 12 ng/ml (0.5–2500 ng/ml). All the patients 
were in good physical condition at the commencement of the 
treatement – performance status (PS) 0–1.

Bevacizumab with chemotheraphy was used in the first line 
treatment in 11 (26.2%) and in the second line treatment in 28 
(66.7%). In 3 (7.1%) patients bevacizumab was employed during 
the subsequent treatments. The first evaluation of the response 
to treatment was planned after 12 weeks after the beginning of 
treatment, regardless of the end of the treatment with bevaci-
zumab.

The median time of bevacizumab treatment was 6 months (0.5–
23 months). In 18 (42.9%) patients the treatment was interrupt-
ed because of tumour progression. In 6 (14.3%) patients the in-
terruption was due to adverse effects of bevacizumab therapy. 
In 3 (7.1%) additional patients the treatment was interrupted 
due to the severe toxicity of concomitant chemotherapy. In 2 
(4.8%) patients the treatment was interrupted on patients re-
quest – due to fatigue caused by the systemic therapy.

At the time of analysis, 13 patients were still receiving the treat-
ment.

results
The response to treatment after 12 weeks of bevacizumab was: 
•	 complete	remission:	4	patients	(9.5%)
•	 partial	remission:	10	patients	(24%)
•	 stable	disease:	23	patients	(54.5%)
•	 disease	progression:	5	patients	(12%).

The median PFS was 8.5 months. In the subgroup analysis in 
patients treated with bevacizumab concurrently with the first 
line chemotherapy the median PFS was 9 months, while in pa-
tients treated with bevacizumab as the second line treatment 
the median PFS was 8 months.

In the table 3 we present the adverse events categorized accord-
ing to the Common Terminology Criteria for Adverse Events 
ver. 4.0 (CTCAE).

Table 3. 
adverse events during bevacizumab therapy according to CTCae 4.0 .

Adverse event Number of patients (%)

hypertension 6 (14.3%)

bleeding 4 (9.5%)

pulmonary artery embolism 2 (4.8%)

proteinuria 2 (4.8%)

gastrointestinal perforation 2 (4.8%)

inferior vena cava thrombosis 1 (2.4%)

mesenteric embolism 1 (2.4%)
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Table 4. 
Serious (G3-G4 according to CTCae 4.0) adverse events 

Adverse events Number of patients (%)

bleeding 2 (4.8%)

gastrointestinal perforation 2 (4.8%)

pulmonary embolism 2 (4.8%)

inferior vena cava embolism 1 (2.4%)

mesenteric embolism 1 (2.4%)

In 3 patients there were two adverse events. There were no 
deaths related to adverse events in the study population.
The following adverse events were the cause of bevacizumab 
treatment termination: 
•	 pulmonary	artery	embolism	(1	patient)
•	 mesenteric	 embolism	 with	 gastrointestinal	 perforation	 

(1 patient)
•	 gastrointestinal	perforation	with	bleeding	(1	patient)
•	 pulmonary	embolism	with	massive	epistaxis	(1	patient)
•	 gastrointestinal	bleeding	(1	patient)
•	 vena	cava	inferior	thrombosis	(1	patient).	

dIsCussIOn
The role of bevacizumab in the treatment of advanced colorec-
tal cancer, ovarian cancer, renal cancer and various other tu-
mours is well established [15, 16]. Toxicity is one of the major 
factor limiting its therapeutic potential (as in the case of most 
anticancer therapies). 

In the studied population, we observed a treatment interruption 
rate due to adverse effects of 14.3%. In the study conducted by 
Hurwitz et al. the treatment was interrupted because of toxicity 
in 8.4% patients [17]. The relatively high treatment interruption 
rate may have been caused by a lack of expertise in the adverse 
events management during the first years after the introduction 
of bevacizumab. This may have caused an increased tendency 
to discontinuation of the treatment instead of attempting to 
continue it and manage the symptoms. 

Thromboembolic events occurred in 4 patients (9.6%). In 
published studies the rate of thromboembolic events var-
ied between 8% and 19% [9, 18, 19]. Of the thromboembolic 
events observed in the study population only one was arterial, 
the rest being venous. All the patients with thromboembolic 
complications were receiving low molecular weight heparins 
as a prophylaxis at the moment of the event. It should be also 

noted, that all those patients had undergone primary tumour 
resection at least 6 months before the initiation of the antian-
giogenic treatment. The relatively high occurrence of venous 
thrombosis in comparison to arterial thromboembolic events 
is in accordance with results of other studies – for example in 
the metanalysis of Nalluri et al. venous thromboembolism oc-
curred in 11.4% of patients [19], while the incidence of arteri-
al thromboembolism is much lower – in the metaanalyses of 
Scappaticci et al. and Schutz et al. was respectively 3.8% and 
2.6% [20, 21]. 

Bleeding was observed in 9.6% patients. Serious bleedings oc-
curred in 4.8% (in both cases serious gastrointestinal bleeding). 
The literature data suggest a slightly lower (2–3%) incidence of 
serious bleeding during bevacizumab therapy [18, 22, 23].

Gastrointestinal perforation was observed in 4.8% patients. In 
published studies the incidence of this complication did not 
exceed 2% [9, 18, 23]. In both cases the patients had cardio-
vascular comorbidities – hypertension, and one of the patients 
also coronary artery disease. Potential correlation between 
cardiovascular comorbidities and gastrointestinal perforation 
could be suggested only after analysis of much larger quantity 
of patients. 

One patient (2.4%) developed atrial fibrillation with fast ven-
tricular rate during the treatment with bevacizumab. The pa-
tient needed hospitalization and the treatment was stopped. 
Some authors suggested a link between bevacizumab treatment 
and atrial fibrillation, but the data are scarce [24]. However, 
given the relatively high incidence of atrial fibrillation among 
older patients, it would not be substantiated to infer a  causal 
relationship in this case. 

Arterial hypertension is a  hallmark complication of bevaci-
zumab treatment. The pathomechanism of this complication 
is not fully understood, but two effects are suggested. First it 
has been shown that bevacizumab inhibits nitrous oxide syn-
thesis, and second it has been suggested, that bevacizumab may 
cause cholesterol embolisation syndrome [25]. Of note is the 
relation between hypertension and treatment efficacy – thera-
py with bevacizumab is more effective in patients who develop 
hypertension [26, 27]. The hypertension usually responds well 
to treatment, and only in sporadic cases mandates bevacizumab 
therapy termination [28]. In the study population the incidence 
of hypertension was 14.3%. This value does not differ from the 
results obtained by other authors (4–35%) [9, 22, 25]. In no cas-
es the hypertension was the cause of treatment interruption – 
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all the patients could be successfully managed with additional 
antihypertensives.

Another complication typical for the VEGF inhibitors is the 
proteinuria. In the study population the incidence of protein-
uria was 4.8% and the severity of proteinuria was G1 according 
to the CTCAE 4.0 in all the cases. In the study by Lafayette et al. 
the incidence of proteinuria in the bevacizumab group was 8.4% 
[29]. Also the occurrence of proteinuria has been linked to the 
effectiveness of bevacizumab therapy [27]. 
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suMMAry
Bevacizumab is a valuable and safe therapeutic option for care-
fully selected patients with disseminated colorectal cancer. 
However while the life threatening complications are rare, it 
is mandatory to maintain strict oncological monitoring and to 
promptly employ causative/symptomatic treatment when ap-
propriate.

Acknowledgments
Authors report no conflict of interest.

references
1. Gimbrone Jr MA, Leapman SB, Cotran RS, Folkman J. Tumor dormancy in vivo by prevention of neovascularization. J Exp Med 1972; 136: 

261-276.
2. Ferrara N. Vascular endothelial growth factor: molecular and biological aspects. Curr Top Microbiol Immunol 1999; 237: 1-30. 
3. Ferrara N. VEGF-A: a critical regulator of blood vessel growth. Eur Cytokine Netw 2009; 20: 158-163.
4. Alitalo K, Tammela T, Petrova TV. Lymphangiogenesis in development and human disease. Nature 2005; 438: 946-953.
5. Berse B, Brown LF, Van de Water L et al. Vascular permeability factor (vascular endothelial growth factor) gene is expressed differentially in 

normal tissues, macrophages, and tumors. MolBiol Cell 1992; 3: 211-220.
6. Takahashi Y, Kitadai Y, Bucana CD et al. Expression of vascular endothelial growth factor and its receptor, KDR, correlates with vascularity, 

metastasis, and proliferation of human colon cancer. Cancer Res 1995; 55: 3964-3968.
7. Ellis LM, Takahashi Y, Liu W, Shaheen RM. Vascular endothelial growth factor in human colon cancer: biology and therapeutic implications 

Oncologist 2000; 5(Suppl 1): 11-15.
8. Ferrara N. Bevacizumab (Avastin), a humanized anti-VEGF monoclonal antibody for cancer therapy. Biochem Biophys Res Commun 2005; 333: 

328-335.
9. Hurwitz H, Fehrenbacher L, Novotny V et al. Bevacizumab plus irinotecan, fluorouracil, and leucovorin for metastatic colorectal cancer. N Engl 

J Med 2004; 350: 2335-2342.
10. Giantonio BJ, Catalano PJ, Meropol NJ et al. Bevacizumab in combination with oxaliplatin, fluorouracil, and leucovorin (FOLFOX4) for previ-

ously treated metastatic colorectal cancer: results from the Eastern Cooperative Oncology Group Study E3200. J Clin Oncol 2007; 25: 1539-1544.
11. Wagner AD, Arnold D, Grothey AA et al. Anti-angiogenic therapies for metastatic colorectal cancer. Cochrane Database Syst Rev 2009; 3: 

CD005392.
12. Qi WX, Fu S, Zhang Q, Guo XM. Bevacizumab increases the risk of infections in cancer patients: A systematic review and pooled analysis of 41 

randomized controlled trials. Crit Rev Oncol Hematol 2015; 94: 323-336.
13. Ranpura V, Hapani S, Wu S. Treatment-related mortality with bevacizumab in cancer patients: a meta-analysis. JAMA 2011; 305: 487-494. 
14. Ahmadizar F, Onland-Moret NC, de Boer A et al. Efficacy and safety assessment of the addition of bevacizumab to adjuvant therapy agents in 

cancer patients: a systematic review and meta-analysis of randomized controlled trials. PLoS One 2015; 10: e0136324.
15. Majid N, Ghissassi I, Mrabti H, Errihani H. Bevacizumab in clinical practice. Gulf J Oncolog 2015; 1: 33-37.
16. Pavlidis ET, Pavlidis TE. Role of bevacizumab in colorectal cancer growth and its adverse effects: a review. World J Gastroenterol 2013; 19: 

5051-5060.
17. Hurwitz H, Saini S. Bevacizumab in the treatment of metastatic colorectal cancer: safety profile and management of adverse events. Semin 

Oncol 2006; 33(5 Suppl 10): S26-34. 
18. Saltz LB, Clarke S, Diaz-Rubio E et al. Bevacizumab in combination with oxaliplatin-based chemotherapy as first-line therapy in metastatic 

colorectal cancer: a randomized phase III study. J Clin Oncol 2008; 26: 2013-2019.
19. Nalluri SR, Chu D., Keresztes R et al.  Risk of venous thromboembolism with the angiogenesis inhibitor bevacizumab in cancer patients: a me-

ta-analysis. JAMA 2008; 300(19): 2277-2285.
20. Scappaticci FA, Skillings JR, Holden SN et al. Arterial thromboembolic events in patients with metastatic carcinoma treated with chemotherapy 

and bevacizumab. J Natl Cancer Inst 2007; 99: 1232-1239.
21. Schutz FA, Je Y, Azzi GR et al. Bevacizumab increases the risk of arterial ischemia: a large study in cancer patients with a focus on different 

subgroup outcomes. Ann Oncol 2011; 22: 1404-1412.
22. Kozloff M, Yood MU, Berlin J et al. Clinical outcomes associated with bevacizumab-containing treatment of metastatic colorectal cancer: the 

BRiTE observational cohort study. Oncologist 2009; 14: 862-870.
23. Van Cutsem E, Rivera F, Berry S et al. Safety and efficacy of first-line bevacizumab with FOLFOX, XELOX, FOLFIRI and fluoropyrimidines in 

metastatic colorectal cancer: the BEAT study. Ann Oncol 2009; 20: 1842-1847.
24. Nazer B, Humphreys BD, Moslehi J. Effects of novel angiogenesis inhibitors for the treatment of cancer on the cardiovascular system: focus on 

hypertension. Circulation 2011; 124: 1687-1691.
25. Economopoulou P, Kotsakis A, Kapiris I, Kentepozidis N. Cancer therapy and cardiovascular risk: focus on bevacizumab. Cancer Manag Res 

2015; 7: 133-143. 



204A

authors’ contributions:
Małgorzata Domagała-Haduch: data collecting and analysis, editing of the article

Marek Jasiówka: data analysis, editing of the article  
Łukasz Nowak: data analysis, co-editing of the article 

Ida Cedrych: co-editing of the article.

26. Cai J, Ma H, Huang F et al. Correlation of bevacizumab-induced hypertension and outcomes of metastatic colorectal cancer patients treated 
with bevacizumab: a systematic review and meta-analysis. World J Surg Oncol 2013; 11: 306.

27. Feliu J, Salud A, Safont MJ et al. Correlation of hypertension and proteinuria with outcome in elderly bevacizumab-treated patients with meta-
static colorectal cancer. PLoS One. 2015; 10(1): e0116527.

28. Curigliano G, Cardinale D, Suter T et al. Cardiovascular toxicity induced by chemotherapy, targeted agents and radiotherapy: ESMO Clinical 
Practice Guidelines. Ann Oncol 2012; (23 suppl 7): 155-166.

29. Lafayette RA, McCall B, Li N et al. Incidence and relevance of proteinuria in bevacizumab-treated patients: pooled analysis from randomized 
controlled trials. Am J Nephrol 2014; 40: 75-83.

Complications of palliative antiangiogenic therapy in patients with colorectal cancer
M. Domagała-Haduch, M. Jasiówka, Ł. Nowak, I. Cedrych

2016/Vol. 6/Nr 4/A199-204


