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Abstract

The past century has witnessed a vast progress in the field of cancer chemotherapy. Angiogenesis is the foundation of cancer
existence. Metronomic chemotherapy by definition is the administration of low dose chemotherapy at regular intervals with no
long-standing drug free intervals with the aim to achieve continual blood levels of the chemotherapeutic drug, without the severe
toxicity profile or the long-standing drug free breaks as seen in maximum tolerated dose (MTD). We conducted a study with the
aim to see the role of metronomic chemotherapy in head and cancers at a teritiary care of south India.

Materials and Method: We did a retrospective analysis of patients diagnosed with cancer of the head and neck who received
metronomic chemotherapy in a tertiary cancer care centre for one year. A total of 46 patients were included in the study. Patients
who were at least 18 years old and who had received metronomic chemotherapy for cancer were included in the study. The
subjective response was assessed based upon the patients symptoms and clinical examination, and objective response was
assessed using radiological modality wherever available. The study was conducted after having been approved by the institution
review board.

Data and Statistical Analysis: The Chi Square test was performed to identify the statistical significance between metronomic
chemotherapy and the variables analyzed and confidence interval was calculated.

Results and Observations: In our study we had 46 patients who were diagnosed with head and neck cancer on metronomic
chemotherapy and met the criteria and gave informed consent for participation in the study. The mean age of patients was 57.16
years with 33males and 13females. Majority (54%) were in stage 4 .In this study 74% were symptomatically better, 18% got
worse, 4% were stable and 4% had no change in their symptomatic profile.

Interpretation and Conclusion: In palliative cancer care patients Metronomic chemotherapy is a good option in countries where
patients are financially poor where health care facilities are not easily accessible. It does not require close monitoring unlike
conventional chemotherapy, as the side effect profile is low.
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Introduction

The past century has witnessed a vast progress in
the field cancer chemotherapy.! Angiogenesis is the
foundation of cancer existence. Tumour endothelial
cells have revealed multiplicity at a lesser rate as
compared to cancer cells. Cancer models have shown
that maximum tolerated dose chemotherapy drug
regimens with prolonged drug free intervals feebly
affect the endothelial cells. Maximum tolerated dose
(MTD) chemotherapy is widely practiced and has been
successful in achieving cure in Haematological
malignancies but with varying results in advanced solid
cancers.?

Metronomic chemotherapy by definition is the
administration of low dose chemotherapy at regular
intervals with no long-standing drug free intervals with
the aim to achieve continual blood levels of the
chemotherapeutic drug, without the severe toxicity
profile or the long-standing drug free breaks as seen in
maximum tolerated dose (MTD). We conducted a study
with the aim to see the role of metronomic
chemotherapy in head and cancers at a teritiary care of
south India.

Materials and Method

We did a retrospective analysis of 46 patients
diagnosed with cancer who received metronomic
chemotherapy in a tertiary cancer care centre for one
year. Patients who were at least 18 years old and who
had received metronomic chemotherapy for cancer
were included in the study.

The following data was collected age, sex,
diagnosis with staging, sequence of prior treatment
received, duration of metronomic chemotherapy, reason
for stoppage of metronomic chemotherapy, Response,
Toxicity profile, and outcome. Degree of toxicity was
assessed using the Common Terminology criteria for
Adverse Events (CTCAE), version 4.0 The subjective
response was assessed based upon the patients
symptoms and clinical examination, and objective
response was assessed using radiological modality
wherever available. The study was conducted after
having been approved by the institution review board.

Data and Statistical Analysis

The Chi Square test was performed to identify the
statistical significance between metronomic
chemotherapy and the variables analyzed and
confidence interval was calculated.
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Results and Observations

In our study we had 46 patients who were
diagnosed with head and neck cancer on metronomic
chemotherapy and met the criteria and gave informed
consent for participation in the study. The mean age of
patients was 57.16 years with 33 males and 13 females.
The indication was palliative in majority of patients.
Out of the patients included in the study, 74% were

Table 1: Demographic distribution of cases

symptomatically better, 18% got worse, 4% were stable
and 4% had no change in their symptomatic profile. At
the time of analysis, 58% were alive and 42% of
patients had expired. 7 % patients were being treated
with curative intent, but majority 93% with palliative
intent as represented in table 1. The side effect profile
was also well tolerated as depicted in table 2.

Name Number Age Males | Females
Head and Neck 46 57.162 33 13
Table 2: Stage of disease
Stage Not
Name Stage 1| Stage 2| Stage 3|Stage 4 Available | Total
Head and Neck 0 2 9 25 10 46
Table 3: Indication of chemotherapy
Indication Fpr Palliative | Neo adjuvant | Curative | Total
Metronomic
Head and Neck 35 8 3 46
Table 4: Treatment regimen and patient response
Site of Regimen Toxicity Response Symptomatic Reason for
cancer benefit stoppage
Head and 1) Inj 1) Progressive Better: 34 Disease
Neck Methotrexate | > Mucositis: 6 Disease: 10 Progression:18
Carcinoma weekly :34 > Leucopenia: 3
(43) > Vomiting, : 1
> Diarrhoea: 1
> Fatigue: 1
2)Tab Defaulted: 17
Methotrexate + | > Mucositis: 2 Partial response: Worse: 8
Tab Celecoxib: | > Nausea: 1 18
> leucopenia: 1 No response: 2
> Constipation: 1
3)Tab Gefitinib
OD:9 1) Skin rash: 2 Complete No change: 2 | Expired : 3
Response: 0 Stable: 2
4)Tab
Methotrexate + | 2) Nil No Response: 1
Tab Endoxan:1 Stable Disease: 10 Not applicable*: 6
5)Tab Mtx + Not Applicable**:
Tab gefitinib:1 | 3) Diarrhoea: 1 7
Discussion shows/enhances the anti-angiogenic property of the

Despite considerable progress in cancer research,
current treatment protocols are unable to cure certain
malignancies. Moreover, 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.

The recent preclinical studies have suggested that
frequent administration of low doses of certain anti-
neoplastic drugs known as ‘metronomic’ chemotherapy,

drugs.® The effects of these metronomic protocols of
anti-neoplastic agents may be further improved by
concurrent administration of another agent that inhibits
the processes of growth and tumor formation. The
rationale behind the use of metronomic chemotherapy
for longer duration is to minimize adverse drug
reactions and to target both endothelial cells and tumor
cells which are at proliferating stage. This concept was
borne out of pioneer studies conducted by Klement et.
al.* and Browder et. al, Son the anti angiogenic
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scheduling of cancer chemotherapeutic agents on
cancers.

Metronomic chemotherapy is a treatment option
that has not been entirely explored. Although it has
been in use for more than a decade, there are no clear
guidelines on the institution of therapy and treatment
protocols, due to lack of randomized controlled trials.
Studies currently underway aim at determining
regimens designed for the treatment of particular types
of cancer, assessment of response and duration of use of
metronomic chemotherapy.3®

The effectiveness of the metronomic chemotherapy
with single agent MTD (Cisplatin) chemotherapy in
patients with Metastatic , inoperable or relapsed
squamous cell head and neck cancers was compared in
a phase 2 randomized control trial. Progression free
survival was significantly longer in patients receiving
metronomic chemotherapy as compared to MTD
chemotherapy group. In the metronomic chemotherapy
arm, the overall survival was also significantly higher
when compared to the MTD chemotherapy arm. In
metronomic chemotherapy group there were fewer
grade3/4 adverse effects.® In this study also the side
effect profile was well tolerated as depicted in table 2.

Although in some poorly responsive cancers
studies have shown questionable efficacy,” in majority
it has been shown to be well tolerated , having mild side
effects like grade 1/grade 2 cytopenia, grade 1/grade 2
nausea, vomiting and fatigue. Although data on
tolerance to metronomic chemotherapy is still limited,
even in patients with advanced cancer, it has been
shown to have substantial clinical benefit with minimal
side effects.®®

As compared to MTD chemotherapy metronomic
chemotherapy is cost effective. It was found that low
dose metronomic chemotherapy in patients with
metastatic breast cancer, significantly brought down the
cost of treatment, especially in those receiving targeted
therapy, in a study evaluating the costs of
administrating metronomic chemotherapy as compared
to conventional chemotherapy °. In our study majority
of the patients were started on oral drugs and were
below the poverty line. The lower cost, better
compliance with treatment, especially with patients on
palliative care were the positive aspects.

Metronomic chemotherapy has been found to be
effective, tolerable and have a positive impact on
QOL™.The progression free survival was found to be 6
months and the overall survival 15 months without any
grade 3 or 4 toxicities, In a study involving 41 elderly
individuals suffering from advanced non small cell lung
carcinoma on metronomic chemotherapy, at a median
follow up of 20.2 months. At baseline and 4 months a
FACT-L test was used to asses the quality of life and it
suggested a significant improvement in mental, social,
physical and emotional health of the patient, indicating
a quality of life improvement!2.In this study we did not
analyse the quality of life.

Some disadvantage of our study include the fact
that it is a retrospective study in which there is a chance
for selection bias .Also we did not use any advanced
imaging modalities to analyse the response to
metronomic chemotherapy resorting to subjective
symptomatic benefit ,clinical examination, and Chest
X-ray and Ultrasound.

Conclusion

Metronomic chemotherapy is a reasonable
alternative to MTD in head and neck cancer, especially
in palliative patients. It has shown reasonable response
with symptomatic benefit, less toxicity and less cost of
treatment and care of administration.
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