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Abstract - Conventional chemotherapy and even new drug delivery systems lead to adverse drug reactions that restrict 
dosing and interferes the efficacy of anti�neoplastic drugs. So exploring new therapeutic targets as well as new therapeutic 
strategies are essential to improve cancer treatment. Metronomic chemotherapy is one  such new modality of administering 
cytotoxic drugs. Metronomic chemotherapy involves frequent administration of conventional chemotherapeutic agents at 
very low doses to target activated endothelial cells in tumors without any drug free break. In addition to reduced acute 
toxicity, the efficacy of metronomic chemotherapy seems to increase when administered in combination with specific anti-
angiogenic drugs.  
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I. INTRODUCTION 
 
The turning point in cancer chemotherapy can be 
placed in the year 2000, when Fidler and Ellis said, '' 
Cancer is a chronic disease and should be treated like 
other chronic diseases.'' Simultaneously,and to avoid 
the problems caused by traditional chemotherapeutic 
treatment several groups began to study a new 
modality of drug administration called '' Metronomic 
chemotherapy ''.  
Hanahan et al. coined the term metronomic which is 
derived from word 'metronome', a musical instrument 
that produces regular, metrical tricks representing 
fixed regular aural pulse. 13 years ago Browder et al., 
published much awaited preclinical data From Judah 
Folkman's laboratory and it was confirmed in Robert 
Kerbel's laboratory. Toxic effects and resistance are 
major hurdles in chemotherapy and avoid these 
problems caused by traditional chemotherapeutic 
regimens, a new modality of drug administration 
called metronomic chemotherapy has emerged. 
Metronomic chemotherapy is a frequent or even daily, 
administration of chemotherapeutics at doses 
significantly below MTD,  with no prolonged drug 
free breaks  
 
II. CHARACTERISTICS OF METRONOMIC 
CHEMOTHERAPY 
 
1) Using biological optimized dose with no prolonged 
drug free break.  
2) Using 1/10th to 1/3rd of maximum tolerated dose.  
3) Preference for oral drugs.  
4) Low incidence of treatment related toxicity than 
conventional MTD chemotherapy.  
5) No application of hematopoietic growth factors.  
6) Potential for delayed development of resistance.  
 
III. MECHANISM OF ACTION 
 
Angiogenesis is responsible for tumor growth and 
metastasis. Metronomic chemotherapy exerts its 

anticancer activity mainly by inhibiting tumor 
angiogenesis. Dividing endothelial cells are present in 
growing blood vessels. Elimination of these dividing 
endothelial cells, or inhibition of their division would 
lead to anti-angiogenic effect. 
-The mechanism of action of antiangiogenic activity 
of metronomic chemotherapy is as follows:- 
° proliferation and/or induction of apoptosis of 
activated endothelial cells is selectively inhibited.  
° selective inhibition of migration of endothelial cell.  
° increase in the expression of thrombospandin-1, an 
endogenous inhibitor of angiogenesis.  
° sustained decrease in levels and viability of bone 
marrow derived endothelial progenitor cells(CEPs).  
Metronomic chemotherapy exerts both direct and 
indirect effect on tumor cells and their micro 
environment, it can inhibit tumor angiogenesis, 
stimulate anticancer immune response and also 
included tumor dormancy. 
 

 
Fig. 1:-Mechanism of metronomic chemotherapy. 
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IV. POTENTIAL ADVANTAGES 
 
1) It may significantly delay onset of mutation 
dependent mechanisms of acquired drug resistance. 
This is because target of metronomic chemotherapy is 
pressured to be genetically stable, host endothelial 
cell rather than genetically unstable and hence highly 
mutated cancer cells. 
2) It would facilitate long term integration of 
chemotherapy drugs with targeted antiangiogenic 
agents, thus possibly increasing efficacy and 
durability of such chemotherapy based combinations.  
3) As metronomic chemotherapy reduces the level of 
toxicity it lessens or even removes the need for 
growth factor support to accelerate recovery from 
myelosuppression. 
4) It can reduce the serious morbidities associated 
with standard MTD. 
 
EXAMPLES OF METRONOMIC REGIMEN-: 
1) For breast cancer:- Cyclophosphamide and 
Methotrexate 
2) For recurrent ovarian cancer:- Bevacizumab 
3) For metastatic colorectal cancer:- Capecitabine  
 
IV. TOXICITY OF METRONOMIC 
CHEMOTHERAPY 
 
Metronomic chemotherapy appears to be safe and 
convenient based on various clinical trials when an 
adult as well as paediatric patients. Metronomic 
chemotherapy also maybe cost effective treatment 
option as demonstrated in trials. High grade toxic 
effects are rare. The most common toxic effects noted 
in trials so far includes grade 1 nausea and vomiting, 
grade 1 and 2 anemia, Neutropenia, leukopenia and 
lymphopenia as well as low grade fatigue.  
 
CONCLUSION 
  
By combining well-known drugs of the past with an 
innovative treatment schedule these metronomic 
chemotherapy regimen appears to be well tolerated 
and associated with possible cancer stabilization for 
few months. Cancer Research aim to identify the 
effective agents to use according to the type and 
activity of tumor. New strategies should include 
combination of metronomic chemotherapy with 
conventional chemotherapy. Metronomic 
chemotherapy is a potential newer strategy for cancer 
treatment. Low dose regimens offer advantages like 
superior efficacy, low adverse effect profile and wide 
spectrum of activity against tumor cells. 
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