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Background: Active home-based treatment represents a new model of health care. Chronic
treatment requires continuous access to facilities that provide cancer care, with considerable
effort, particularly economic, on the part of patients and caregivers. Oral chemotherapy could be
limited as a consequence of poor compliance and adherence, especially by elderly patients.
Methods: We selected 30 cancer patients referred to our department and treated with oral
therapy (capecitabine, vinorelbine, imatinib, sunitinib, sorafenib, temozolomide, ibandronate).
This pilot study of oral therapy in the patient’s home was undertaken by a doctor and two nurses
with experience in clinical oncology. The instruments used were clinical diaries recording home
visits, hospital visits, need for caregiver support, and a questionnaire specially developed by the
European Organization for Research and Treatment of Cancer (EORTC), known as the QLQ-C30
version 2.0, concerning the acceptability of oral treatment from the patient’s perspective.
Results: This program decreased the need to access cancer facilities by 98.1%, promoted better quality of life for patients, as reflected in increased EORTC QLQ-C30 scores over time,
allowing for greater adherence to oral treatment as a result of control of drug administration
outside the hospital. This model has allowed treatment of patients with difficult access to care
(elderly, disabled or otherwise needed caregivers) that in the project represent the majority
(78% of these).
Conclusions: This model of active home care improves quality of life and adherence with
oral therapy, reduces the need to visit the hospital, and consequently decreases the number
of lost hours of work on the part of carers. Management of the service by the professionals
involved revealed excellent control of the process by nursing staff, with minimal visits involving doctors.
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Tumor chronicity is a large and growing consideration as a result of successful
treatment, the greater number of drugs available, and earlier diagnosis, which allow
more effective therapeutic intervention. In recent years, with molecularly targeted
drugs and a better understanding of the natural history of cancer, the treatment goal
has changed: not always trying to destroy the neoplastic population. Often it can be
inhibited, for a long time, blocking the biomolecular mechanisms that underlie the
replication of cells, in order to control the spread of the local and systemic tumors
that, maybe, determine a chronic clinical manifestation.
Oral therapy has assumed an important role in this new treatment strategy and,
according to recent data, this role will expand in the near future. Assessment of the
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oncology pipeline in pharmaceutical companies shows
that approximately 25% of more than 400 molecules currently in development are planned as oral formulations.1
The advent of these oral chemotherapeutic drugs has come
about because of evidence showing that oral formulations
are better accepted by patients with cancer, as highlighted
in a study conducted 13 years ago in which patients were
asked whether they preferred to be treated at home with
4–5 pills per day for 5 days per month or with intravenous
chemotherapy in hospital.2 It is widely accepted, although
not proven, that oral agents are more convenient for patients,
have a less complex regimen, a better side effect profile,
a wider therapeutic index, and represent significant cost
savings to the health care system.
Cytotoxic chemotherapy regimens have been designed to
enable the maximum tolerated dose of chemotherapy to be
given to optimize cell death using a single dose followed by a
period of several weeks to allow recovery of the bone marrow.
This episodic cyclic administration lends itself to injectable
therapy. Oral chemotherapy is changing this pattern. Many
current cancer therapies have a mainly cytostatic action and
therefore are fully effective when administered chronically,
as well as entering the peritumoral microenvironment which
tumor cells are continually exposed to. This mechanism of
action requires oral therapy to be given almost every day. In
addition, a schedule of daily administration at the same time
often does not cause the dose-limiting side effects seen with
high-dose intermittent administration, making it unnecessary
to include recycling schemes to allow recovery of bone. So
now we have a turning point in innovative oral chemotherapy,
ie, cyclic high-dose therapy administered intravenously
by health professionals is no longer necessary, and can be
replaced by a constant dose of oral self-administered therapy
taken by the patient at home. Future prospects are leaning
more and more towards a process of dehospitalized oncology, and the advent of oral chemotherapy will surely make
an essential contribution in this direction, providing the basis
for new models of care.
Knowledge of the natural history of the disease and
development of standardized protocols for different lines
of chemotherapy have allowed us to control the evolution
of many types of cancer, increasing overall survival and
the disease-free interval in the early stages, and the time
to progression and remission in the advanced stages. For
example, survival of patients with breast cancer has been
greatly increased by introduction of adjuvant chemotherapy
protocols in which different modalities can be combined to
improve the outcome and quality of life for patients,3 and
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molecular targeted drugs like Herceptin® have profoundly
changed the natural history of the disease.
The chronicity of many tumors also involves use of oral
chemotherapy. For example, drugs such as imatinib have
enabled long-term control and even recovery for patients
with gastrointestinal stromal tumors.4 Other drugs used in the
treatment of cancer, such as capecitabine and vinorelbine,
have made an important contribution in the fight against
breast, colon, and lung cancers.5 New targeted drugs such as
lapatinib6 and erlotinib7 are widely used in the treatment of
breast and lung cancers. The study of rarer cancers, such as
hepatocellular or renal cell carcinomas, has led to the advent
of oral agents such as sunitinib8 and sorafenib.9
Nowadays, people can live “longer and better” with
malignancy. From 1971 to 2001, the number of cancer survivors in the US increased from 3.0 million to 9.8 million,
with tumors of the breast, prostate, and colon or rectum being
the most common types of malignancy among survivors and
comprising 51% of diagnoses.10 This new epidemiological
reality should prompt us towards more careful organization
and better management of the patient. Today, the goals of
cancer care, in addition to “curing” the patient, also involve
ensuring better quality of life as part of more rational and
efficient management of the disease in its different phases.
For example, “living with cancer” and therefore control of
symptoms, are the features and benefits of integrative medicine in the treatment of metastatic nonsmall cell carcinoma.11
Clinical benefit is an endpoint that is widely understood and
accepted as part of clinical trials in oncology.
In patients with advanced cancer or metastatic spread,
the curative possibilities are limited; however, with specific
integrated multidisciplinary treatment, cancer can become
a chronic disease, with the patient still enjoying a good
quality of life. This paper reports on a pilot project known
as Active Home Care that aims to bring oral chemotherapy
into patients’ homes, and monitored treatment adherence,
acceptance of treatment by patients, quality of life, satisfaction with health care, and potential cost reduction.

Materials and methods
Active Home Care is a project enabling home-based care for
patients who can be actively maintained with oral anticancer
drugs, thus transferring their treatment from the hospital to
the home. Between December 2009 and December 2010 we
selected 30 cancer patients referred to our department for
participation in this pilot initiative. Their treatment consisted
of anticancer drugs used most often in oral formulations
(capecitabine, vinorelbine, imatinib, sunitinib, sorafenib,
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temozolomide, ibandronate). One oncologist and two nurses
saw the patients at home, periodically checking their adherence to treatment, quality of life, and satisfaction with health
care, as well as managing any related toxicities.
Thirty patients (13 males and 17 females) of mean
age 71 (range 33–83) years were enrolled over a period of
12 months; 73% of them were over 70 years of age. A range of
cancers were included, including breast cancer (9/30, 30%),
colon cancer (9/30, 30%), lung cancer (6/30, 20%), renal cell
carcinoma (2/30, 6.6%), astrocytoma (2/30, 6.6%), gastrointestinal stromal tumor (1/30, 3.3%), Kaposi’s sarcoma (1/30,
3.3%), and endometrial carcinoma (1/30, 3.3%). One patient
had breast and colon cancer. A trained nurse delivered the
home-based chemotherapy. Decisions to modify the dose
were made by the medical oncologist at monthly visits to
review toxicity during the previous cycle. A protocol allowing for a telephone call to an oncologist was established in
order to manage any potential acute adverse effects during
delivery of chemotherapy at home. The nurse contacted the
patients more frequently than the doctor to confirm adherence
to treatment and to report any toxicity.
We measured and recorded treatment toxicity every
four weeks using the Eastern Cooperative Oncology Group
classification.12 Grade 3 or 4 toxicity resulted in withdrawal
from the study. We measured adherence to oral treatment
through the effective control of administration, taken from
the clinical diaries of patients and direct observation by
operators. We classified reasons for withdrawing from the
trial as: unacceptable toxicity of chemotherapy; disease
progression; or voluntary withdrawal not related to either
side effects or disease progression. Only the latter category
was considered to reflect lack of compliance. We asked
the patients about any unplanned use of primary care,
emergency departments, or hospitalization. We included
any use of health services not covered in the protocol,
including visits to the emergency department, outpatient
clinics, admission to hospital, or primary care centers.
We considered all primary care visits to be unscheduled,
even when they were related to comorbid conditions. We
measured patient quality of life using the European Organization for Research and Treatment of Cancer (EORTC)
QLQ-C30 questionnaire.13 This includes several functional
scales (physical, emotional, cognitive, social), a global
health status quality of life scale, and single measures of
symptom severity (fatigue, nausea, vomiting, pain, dyspnea,
insomnia, appetite loss, constipation, diarrhea, financial
difficulties). We also measured quality of life using the
Eastern Cooperative Oncology Group scale.14

Journal of Multidisciplinary Healthcare 2012:5

Active home-based cancer treatment

Adherence to oral chemotherapy and its administration
at home was measured also by periodic administration of a
questionnaire designed to identify the degree of satisfaction
with oral chemotherapy. This included several items that
measured general satisfaction with health care received,
availability of doctors and nurses, continuity of care, personal qualities of nurses (related to perceived interest in the
patient), and communication with doctors and nurses. Quality
of life and satisfaction questionnaires were administered at
the start of the trial, every three months thereafter, and at the
end of treatment. We also analyzed by the weight of litigation prevented the development of this type of assistance
according the relationship between patients and caregivers.
Recordings were made of approximate savings in terms of
direct costs related to health expenditure and of indirect
costs, calculated by reference to the number of hours/days
to avoid patient and his family members, access to health
facilities. Ninety percent of the patients enrolled needed to
be accompanied by a relative to hospital, which occurred
at least three-monthly on an outpatient basis, not including
possible emergencies and hospitalizations.

Results
During the course of one year, 321 home visits were made.
Oral treatment was fully accepted and complied with by all
patients. All patients were in agreement with and reported being
satisfied with the prospect of the Active Home Care program.
There were no cases of voluntary cessation of chemotherapy,
and all patients completed their planned treatment. Patients
with Grade 3 or 4 toxicity received either an adequate drug
dose or underwent a delay in treatment, but none stopped
treatment. Only six visits were made to the hospital oncology
unit on an emergency basis, which translated into 98% of
hospital visits being avoided (Figure 1). These results are
interesting considering the majority of patients enrolled
(78%) had difficulties in access to care due to age, disability
or reliance on caregivers.
This project has promoted the quality of life of patients
receiving oral chemotherapy, as indicated by an increase in
EORTC QLQ-C30 scores over time, allowing for greater
adherence to oral treatment, because of control of selfadministration outside the hospital. Insomnia was the commonest symptom, followed by fatigue, pain, and appetite
loss. Role functioning improved after treatment. Scores on
the Eastern Cooperative Oncology Group scale and global
health status remained stable. Quality of life questionnaire
(EORTC QLQ-C30 version 2.0) scores showed improvement
in symptoms, especially at the beginning of the study, and
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Hospital accesses avoided
Accesses in DH

Accesses to an address
2%

waiting in the hospital for several hours, not to mention the
stressful emotional burden that the patient and their families
are subjected to. Implementation of this project, taking into
account the number of home visits made and the number of
hospital visits avoided, has translated into cost savings to the
public purse, especially for the management of side effects,
such as diarrhea and constipation, which could be managed
at home with the help of health professionals. Finally, no
episodes of patient-doctor conflict were reported.

Discussion

98%

Figure 1 Hospital visits avoided.

better perception of health and global quality of life over
time (Table 1 and Figure 2).
Patient satisfaction, assessed after completion of treatment, showed a significant difference in the perception of
nurse availability, and communication with nurses and the
personal qualities of nurses were rated more highly at the end
of treatment. All patients willingly accepted the initiative and
established positive relationships with their attending health
professionals, which was very helpful for the success of treatment and reflected the prominent role of nurses, who became
the backbone of assistance for patients being treated at home.
Ready access to nursing staff trained in the management of
cancer patients and minimum involvement of medical staff
avoided any patient-doctor conflict. Finally, the Active Home
Care initiative, which minimizes the need for hospital visits,
resulted in savings for both the patient and their family in
terms of working hours lost and travel expenses. The carers
were mostly people of working age (78%), who had to take
hours/days off work and absorb the costs of travel, often

Access and adherence to care is crucial for successful treatment of a chronic indolent neoplastic disease. The prospect
of cure need not be related to “distance”. A large proportion
of patients live more than 150 km away from their nearest
oncology service, and it is important to identify a support
network for planning and improvement of service delivery,
because geographic access is often a significant problem
in terms of the outcome of treatment.15 The cancer patient,
particularly if elderly, is subjected to stress during their treatment that is not only physically taxing, but also burdensome to
the psyche: multiple courses of intravenous therapy requires
frequent hospital visits and enormous distress for patients
and their families. Families are often forced to make many
sacrifices in terms of economic resources to meet the cost of
transport and permanent stays in cancer centers. Compliance,
often called adherence, can be defined as the extent to which
a patient’s behavior regarding treatment is consistent with
that prescribed.16 Adherence to any treatment for long periods
is largely determined by the perception of individual risks,
benefits, and costs of intervention.17 Adherence to treatment
is a complex and multifaceted issue, and is able to modify
the results of therapy in a substantial way.18
There are instruments available to health professionals
in oncology for measuring the degree of adherence and for

Table 1 Score responses to the questionnaire European Organisation for Research and Treatment of Cancer QLQ-C30 version 2.0

First administration
(n = 30)
Second administration
(n = 20)
Third administration
(n = 15)
Fourth administration
(n = 11)
Fifth administration
(n = 7)

Physical function

Functionality of role, emotional,
cognitive and social development

Symptoms

Health/QOL global

Average 49.7; min 0;
max 100
Average 53.3; min 0;
max 100
Average 63.3; min 20;
max 100
Average 68.3; min 30;
max 100
Average 65.3; min 25;
max 100

Average 68.7; min 13.3;
max 100
Average 73.3; min 46.6;
max 100
Average 71.6; min 20;
max 90
Average 74.6; min 30;
max 90
Average 73.6; min 30;
max 100

Average 34.3; min 5.1;
max 82.05
Average 18.8; min 5.1;
max 33.3
Average 21.7; min 5.1;
max 53.8
Average 18.7; min 5.1;
max 53.8
Average 15.7; min 5.1;
max 43.8

Average 53.8; min 0;
max 100
Average 64.15; min 41.6;
max 100
Average 64.5; min 25;
max 100
Average 74.5; min 35;
max 100
Average 64.5; min 25;
max 100

Abbreviations: max, maximum; min, minimum; QOL, quality of life.
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Health/QOL global
Symptom
Functionality of the
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social development
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Number of doses of the QLQ-C30
Figure 2 Variability in quality of life over time.

making it high enough to enable a close relationship between
the health professional and patient in terms of accurate
information regarding the course of treatment, its benefits,
and potential toxicity. Patient education by physicians,
nurses, pharmacists, and other health care providers can be
very useful. For example, programs have been developed
to increase the likelihood of adherence using patient education, counseling, and training in a controlled environment.
Lee et al undertook a multiphase, prospective, controlled,
randomized trial at the Walter Reed Army Medical Center,
which showed that an intensive multidimensional strategy
comprising individualized education on the treatment of
blisters and follow-up with a pharmacist every two months
improved adherence with medication in elderly patients taking at least four concomitant agents on a long-term basis.19
Accessing treatment becomes more difficult with advancing age, and a large number of elderly patients present with
very advanced disease at diagnosis and curative treatment is
then not an option. The treatment strategy should be decided
upon taking into account the likely life expectancy of the
patient; women aged 65 years have a mean life expectancy of
21 years and men of the same age have a mean life expectancy
of 18 years, while a healthy man or woman aged 75 years has
a likely life expectancy of 10–13 years. Advancing age not
only increases the risk of developing cancer but also increases
the likelihood of comorbidities, and underlying conditions
and/or disabilities often make it difficult for patients to complete a treatment program. The need to take more drugs to
treat comorbidities, the infrequent availability of adequate
home support, and the need for long-term therapy are all
factors which contribute to noncompletion of treatment.
The last decade has seen accelerated development of
oral anticancer drugs, especially of cytotoxic agents that
interact with surface receptors of tumor cells and other
molecules involved in regulation of proliferating tumor cells,
ie, so-called biologics or targeted therapy. The number of
antineoplastic drugs administered orally is likely to continue
growing. It is estimated that the percentage of oral anticancer
drugs will increase to 25% by 2013, compared with 10% in

Journal of Multidisciplinary Healthcare 2012:5

2008, and that 85% of these will be targeted therapies.20 The
advent of oral chemotherapy drugs reflects the fact that the
oral route is preferred by patients with cancer, as highlighted
in a study conducted 13 years ago in which patients were
asked whether they preferred to be treated at home with
4–5 pills per day for 5 days per month or with intravenous
chemotherapy in the hospital.21 It is widely believed, although
not proven, that oral agents are more convenient for patients,
reduce the complexity of the regimen, have a better safety
profile, show a wider therapeutic index, and are cost-effective
in terms of health care expenditure. Research has focused
on developing oral formulations of cytotoxic chemotherapy
previously only administered intravenously, eg, cisplatin,
docetaxel, and topotecan. Experts suggest that markets will
exist for both oral and intravenous administration of several
antineoplastic drugs. Future prospects for dehospitalization
of oncology and the advent of oral chemotherapy will surely
make an essential contribution in this direction, providing
the basis for new models of care.
New therapeutic possibilities offered by the advent of oral
chemotherapy in oncology, self-administered by the patient
at home, have led to the emergence of new needs assistance.
Self-administration of oral chemotherapy would be convenient because cancer patients can receive care at home rather
than in the supervised and controlled setting of a hospital.
This new paradigm shifts the focus of care to the patient who
becomes leasing of therapy and not only the recipient while
healthcare professionals play an important role in overseeing the care pathway.22 This creates a need for health care
professionals to monitor adherence with this new route of
administration with regard to optimal therapeutic success and
for patients to deal with issues related to accessing cancer
treatment facilities, including involvement of family members, lost working hours, transport of the debilitated elderly,
and use of healthcare resources. Oral treatments are suitable
for home-based therapy because most patients take pills in
the home and manage their treatment directly or with the help
of familiar caregivers.23,24 An Irish report demonstrated that
home care cut costs by two-thirds compared with hospital
care.25 In a large study carried out in the US, 756 patients
with advanced disease were included in a patient-centered
model, including home visits and telephone calls, which
resulted in a smaller number of hospital admissions (38%),
emergency room visits (30%), and confirmed side effects,
including nausea, anemia, and dehydration.26
Our study confirms that this active home-based approach
has many advantages, including fewer hospital admissions,
with lower economic costs and hospital congestion, a better
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doctor-patient-family relationship, improved quality of life
and removal of barriers to accessing of care. The experience
of the Active Home Care project may be a good starting point
for the building of a health care system that guarantees cancer
sufferers an efficient and innovative service that takes into
account patients’ actual needs, especially those experiencing
barriers to accessing care.

Conclusion
The advent of oral chemotherapy represents a real benefit
for patients, especially in terms of quality of life, and has
paved the way for new types of assistance for cancer patients.
Home-based cancer treatment represent a new model of care
that can include active assistance of patients treated with oral,
subcutaneous, and even intravenous agents (chemotherapy
or biologics).27 Implementation of the Active Home Care
project has resulted in a noticeable improvement in quality of
life of patients treated with home-based oral chemotherapy,
allowing continuation of the treatment program to be fully
accepted and shared by both patients and the family members
who care for them. The project has significantly reduced the
number of hospital visits made by patients and their carers,
resulting in a reduction of both direct and indirect costs, thus
improving the cost-effectiveness of public spending.25,26 It
can be concluded that this project is a starting point for a
much broader discussion concerning the home-based cancer
care model in which nurses have the central role. Our experience is that nursing assistance is a fundamental aspect of
high-quality home-based chemotherapy. However, it must
be stressed that this was a pilot study and that more experience is needed to be able to assess the real advantage of oral
home-based treatment for patients with cancer.
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