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Abstract In recent years a paradigm
shift towards a patient-focused rather
than a disease-focused approach oc-
curred in many health care systems.
The pharmacy profession experi-
enced an accordant development.
The traditional drug-oriented servic-
es expanded towards patient-oriented
services. In oncology, pharmacists
established central services for com-
pounding of cytotoxic drugs and of-
fered therapeutic drug monitoring for
critical substances. Pharmaceutical
care concepts are now being intro-
duced to optimize individual drug
therapy. Pharmaceutical care aims at
improving safety and therapeutic
outcomes and consequently, the pa-

tient’s quality of life. These objec-
tives imply a close relationship to
supportive care. To achieve this, a
multidisciplinary approach seems to
be beneficial.
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Introduction

Due to international concerted cancer research, nowa-
days patients can be offered an individually tailored ther-
apy. Systemic therapies are part of most therapeutic al-
gorithms, and for some malignancies, they even seem to
be the only option. More cancers are curable or can be
halted in a chronic state, which goes along with changing
patient needs. This is why in recent years a paradigm
shift occurred towards a patient-focused rather than a
disease-focused approach. Patients’ quality of life during
and after chemotherapy emerged as an important out-
come parameter alongside the tumor response. There-
fore, the patient has to be offered an appropriately indi-
cated, effective, safe, and convenient drug therapy. Sup-
portive therapy became an integral part of anticancer
therapy to limit therapy-associated toxicity. Moreover,
the significance of complementary therapy options for
cancer patients became evident. However, not only the

anticancer drugs have to be taken into consideration. The
patient often has to take additional medication against
other underlying conditions such as asthma, diabetes,
etc.

The more complex drug regimens get, the higher is
the risk of experiencing drug-related problems (DRP).
Drug-related problems in cancer chemotherapy can have
severe consequences originating from the high toxicity
of anticancer drugs. They may arise from lack of adher-
ence to the protocols, or they may be associated with the
chemotherapy itself or with inadequately applied sup-
portive medication. Numerous attempts have been made
to improve the prevention of medication errors in che-
motherapy. Additional to systematic changes, prevention
strategies should be applied on the individual basis.

Adverse drug reactions (ADR) represent a particular
group among the DRPs. According to the World Health
Organization, ADRs are any noxious, unintended, and
undesired effects of a drug, which occur at doses used in
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humans for prophylaxis, diagnosis, or therapy. This defi-
nition excludes therapeutic failures, medication errors,
and abuse. Lazarou et al. found that fatal ADRs ranked
between the fourth and sixth leading cause of death in
US hospitals in 1994 [17]. These results only refer to se-
rious and fatal ADRs. This impressively illustrates how
crucial the prevention of ADRs and thus DRPs is.

Not only for safety reasons does it seem important to
reduce the incidence of ADRs. Studies conducted in US
nursing homes have shown that with every dollar spent
on drugs US $1.33 have to be afforded for treating ad-
verse drug events [2]. Therefore, the prevention or the
detection of drug-related problems at an early stage has
also a large potential for cost reduction.

The American Federation of Clinical Oncologic Soci-
eties addressed these aspects in their consensus state-
ment on quality cancer care. They ask for multidisciplin-
ary teams of oncologic health care professionals to guar-
antee optimal treatment outcome for the cancer patient
[3]. As a multidisciplinary organization, the Multination-
al Association of Supportive Care in Cancer (MASCC)
aims to promote professional expertise in supportive care
through research and international scientific exchange of
ideas. With their knowledge about drugs, pharmacists
may contribute in different ways to improve cancer care
and complement the multidisciplinary cancer care team.

Oncology pharmacy

As with other professions, the pharmacy profession ex-
perienced a change from traditional drug-oriented servic-
es, such as drug distribution and preparation toward 
patient-oriented services. Within the last decade, the spe-
cialty of oncology pharmacy developed and gained
knowledge and experience to serve the expanding de-
mands of the health system regarding cancer care. The
setting up of central services for compounding of cyto-
toxic drugs and standardization of the chemotherapy 
order forms was one of the first pharmaceutical contribu-
tions to decrease prescribing and dosing errors and to in-
crease the safety in handling cytotoxic drugs. Meanwhile
the list of oncology pharmacy services expanded consid-
erably, as shown in Table 1. To illustrate the develop-
ment of oncology pharmacy, some services are described
in more detail.

Therapeutic drug monitoring

The generally narrow therapeutic range of anticancer
drugs means a particular risk for the patient in terms of
drug safety. The relationship between the systemic expo-
sure of cytotoxic drugs and their desired and undesired
effects is widely recognized. For drugs such as fluoro-
uracil, mercaptopurine, and methotrexate, a relationship
between pharmacokinetics and treatment outcome has
been shown. For other anticancer drugs such as platinum
complexes, anthracyclines, and some antimetabolites, a
relationship between the serum concentrations and the
respective dose-limiting toxicity is described [14]. Ther-
apeutic drug monitoring (TDM) aims to optimize indi-
vidual dosing and hence to maximize efficacy and mini-
mize toxicity. Still, the strategy has its limitations due to
a number of reasons. For one thing, the drugs are usually
given in combination, and it is difficult to estimate the
pharmacodynamic effects of individual agents. Further-
more, the target tissues are often remote from the plasma
being the matrix used for analysis, which may confound
the interpretation. Hon and Evans addressed this problem
and stated that the optimal use of TDM can only be
achieved with an effective cooperation of a multidisci-
plinary team of clinical professionals [14]. Pharmacists
not only offer TDM using established methods, e.g., for
methotrexate and aminoglycosides, but also work on
teams to find new analytical strategies and to make the
methodology available for more anticancer drugs.

Elaboration of therapeutic guidelines

Therapeutic guidelines should be elaborated in a multi-
disciplinary team approach with physicians, pharmacists
and other health care professionals. Their consequent im-
plementation can contribute to improve the patients’
quality of life and help reduce unnecessary drug costs.
Among others, Dranitsaris et al. showed in a prospective
intervention study that the implementation of evidence-
based antiemetic guidelines with the support of pharma-
cists could promote the clinically appropriate use of 5-
HT3 antagonists. The therapeutic outcome for the patient
could be improved and drug costs could be reduced [8].

Pharmacoeconomics

Due to cost pressure in the health care sector, treatment
costs play an increasingly important role in supportive
care. Therefore, guidelines have been established that are
not only based on randomized clinical trials but also in-
clude pharmacoeconomic evaluations. The 5-HT3 antag-
onists in the treatment of chemotherapy-induced nausea
and vomiting are a good example. Whereas for acute
emesis 5-HT3 antagonists show a pharmacoeconomic
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Table 1 Pharmacy services in oncology

Central cytotoxic service
Drug information service
Therapeutic drug monitoring
Nutritional support
Parenteral medication (e.g. antibiotics, analgesia)
Unit dose system
Compiling medication histories
Pharmaceutical care



benefit compared to high doses of metoclopramide, they
should not be used for the treatment of delayed emesis.
A study by Berard et al. showed that the implementation
of a treatment algorithm for emesis, incorporating as-
pects such as treating delayed nausea and vomiting with-
out using 5-HT3 antagonists or adapting antiemetic pro-
phylaxis and treatment to the emetogenic potential of the
chemotherapy regimen, led to a cost reduction of about
US$205,000 in a 719-bed medical center in the first year
[5]. Thus, the right choice of treatment can save a sub-
stantial amount of money. Furthermore, the route of ad-
ministration has a great impact on treatment costs. Fre-
quently, oral administration is as efficient as intravenous
administration but at significantly lower costs. Engstrom
et al. showed that the implementation of an oral anti-
emetic regime was able to save about US$20,000 per
year [9].

Oncology pharmacy societies

The establishment of the specialty is expressed in the
foundation of oncology pharmacy societies on the na-
tional and international level. The International Society
for Oncology Pharmacy Practitioners (ISOPP) was
founded in 1995. The aim of the society is to ensure the
optimal medical treatment for cancer patients and there-
by improving their quality of life. Among other goals, it
aims to set up collaborative relationships, introduce in-
ternational standards in oncology pharmacy practice, and
establish research standards in this field. The society’s
print medium is the Journal of Oncology Pharmacy Prac-
tice (JOPP), which reflects the ambition to contribute
scientific publications to support the developing field of
oncology pharmacy.

The German section of the society developed and
published the quality standards for the oncology pharma-
cy service (QuapoS). The standards started off by giving
advice on the safe handling of cytotoxic drugs in prepa-
ration, distribution, and administration, to protect the
preparing pharmacist, the courier, the nurse, and the pa-
tient. The technical and personnel requirements for com-
pounding of cytotoxic drugs were defined. In the current
third edition, pharmaceutical care and—as a major part
of it—supportive care are included as areas for oncology
pharmacists to contribute to individual patient care [21].
The QuapoS were translated into English and a number
of other languages to contribute to the international dis-
cussion. These developments form the structural and the-
oretical basis for quality oncology pharmacy services.

To assure the implementation to practice, a further ed-
ucational program has been available to German phar-
macists since 2000 to specialize in oncology pharmacy.
One hundred seminar hours must be attended to become
a specialist for oncology pharmacy. Content extracts are
listed in Table 2 [15]. In education programs for pharma-

cists, for example in the US, the care of cancer patients
is also an integrated part [19].

Pharmaceutical care

Definition and philosophy

The recognition of the numerous risks to the individual
patient associated with complex drug therapies has led to
the development of a conceptual framework for an ad-
vanced pharmacy practice philosophy. In 1990, Hepler
and Strand introduced the concept of pharmaceutical
care as a further development of the pharmaceutical pro-
fession [12]. They understand “pharmaceutical care as
the responsible provision of drug therapy for the purpose
of achieving definite outcomes that improve a patient’
quality of life.”

The Fédération International Pharmaceutique (FIP)
extended this definition in 1998, describing it as a “col-
laborative process that aims to prevent or identify and
solve medicinal product and health-related problems.
This is a continuous quality improvement process for the
use of medicinal products.” Pharmaceutical care is a
comprehensive practice model. It should be offered to
the patient as a whole.

The American Society of Health System Pharmacists
set up guidelines on a standardized method for pharma-
ceutical care to assure that pharmacists practicing phar-
maceutical care work on the same quality level [4].
These guidelines amalgamate the aspects introduced
above. The London Oncology Pharmacy Group also in-
troduced guidelines for the pharmaceutical care of the
cancer patient that not only include the actual “pharma-
ceutical care” as such, but also standardizes other phar-
maceutical activities including dispensing, updating ther-
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Table 2 Contents of oncology pharmacy curriculum (extract)

Principles of antineoplastic therapy concepts
Handling of cytotoxic drugs
Preparation
Distribution
Administration
Disposal
Oncology pharmacy practice
Chemotherapy protocols
Supportive care concepts
Complementary therapy options
Extravasation
Laboratory data
Therapeutic drug monitoring
Drug information in oncology
Search strategies
Critical analysis and interpretation of clinical trials 
Information and education of others
Standard operating procedures
Clinical trials in oncology
Objectives, design, planning, implementation



apeutic policies, reconstitution of cytotoxic drugs, drug
information, contribution to clinical trials, and the oncol-
ogy training of pharmacists [13].

A fundamental development of pharmaceutical care
compared to other pharmaceutical services is that phar-
macists accept responsibility for the patient’s pharmaco-
therapeutic outcome alongside the physicians. Conse-
quently, this concept only works in close collaboration
with the other involved parties, as shown in Fig. 1.

Pharmaceutical care as a needs-based approach

For pharmaceutical care providers, the main focus is the
drug-related needs of the individual patient. Individual
drug therapy should be appropriately indicated, effective,
safe, and convenient to the patient to assure good com-
pliance and thus optimal treatment outcomes [7]. These
drug-related needs are not necessarily met, which can re-
sult in a variety of drug-related problems (see Table 3).

The care process

Pharmaceutical care is provided as a continuous process
that is structured according to the SOAP method: Sub-
jective information and objective parameters of the indi-
vidual patient are analyzed and used to design an indi-
vidual care plan. In collaboration with the prescribing
physician and the patient, the goals of the individual
drug therapy are to be defined and added to the plan.
Regular appointments with the pharmacist throughout
the therapy are integrated for follow-up. The primary
plan needs to be reevaluated and, if necessary, adjusted

according to the patient’s needs. It can be described as
comprehensive drug therapy management.

To detect potential DRPs and prevent or solve them,
therapeutic outcome monitoring serves as a helpful tool
[11]. Desired therapeutic outcomes, such as reduction of
emetic episodes and degree of nausea, patient knowledge
about a certain drug, compliance, etc., are selected to
monitor outcome. Continuity can only be achieved with
a thorough documentation of the patient-specific data.
The medication record listing all drugs a patient is taking
at one time gives an overview and helps in interpreting
the patient’s situation. A number of problems can be de-
tected just from analyzing the record. Not only the medi-
cation-related information should be collected, but also
demographic data, information on life style (e.g., diet,
exercise, social drug use), religious affiliations, and so-
cial background, should be recorded. This information
allows a realistic picture of the patient and assessment of
the situation. Fig. 2 shows the connection between the
complex drug regimens of a cancer patient and the con-
tinuous pharmaceutical care process.

Target populations for pharmaceutical care

It seems that, in particular, patients with complex drug
regimens or chronic diseases and those who frequently
need to be hospitalized benefit from pharmaceutical care.
These characteristics apply to many oncology patients.
Anticancer therapy presents various desirable and undesir-
able outcomes. It is the main focus of the oncology care
team to improve the desirable outcomes, such as cure of
disease, slowing disease progression, decreasing symp-
toms, and reducing the incidence of undesirable outcomes
such as mortality, disease progression, adverse effects, se-
vere organ toxicity, and drug resistance. Some types of
toxicity may be dose limiting and even lead to an interrup-
tion of the therapy. Thus, therapeutic success is strongly
connected to the extent of therapy-associated toxicity. An
efficient supportive care in order to control these ADRs is
imperative for optimal treatment outcomes.
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Fig. 1 Collaboration in the pharamceutical care process

Table 3 From drug-related needs to drug-related problems (modi-
fied from [7])

Drug-related needs Drug-related problems

Indication Additional drug therapy
Unnecessary drug therapy

Effectiveness Wrong drug for the indication
Dose too low

Safety Adverse drug reaction
Dose too high

Compliance Noncompliance

Fig. 2 Pharmaceutical care in the oncology therapy



Pharmaceutical care of the cancer patient

Within anticancer therapy, drug regimens are adminis-
tered following established protocols that have been gen-
erated in clinical trials and proven efficient for the re-
spective indication. The administration of supportive
medication is not as controlled as chemotherapy itself.
Various settings emphasize supportive care in a different
manner. Furthermore, in supportive care, evidence-based
therapy is not as yet usual practice. Additionally, main
parts of the supportive therapy are not carried out by the
oncology clinic but by GPs or the patients themselves.
This often leads to less effective protection of adverse
drug events and thus a decreased quality of life. There-
fore, supportive care strategies turn out to be a major
field for the oncology pharmacist offering pharmaceuti-
cal care to the cancer patient. The two care approaches
(supportive and pharmaceutical) work well together
sharing common objectives.

Especially in ambulatory care, the continuous moni-
toring of the medication use process should be mandato-
ry. Patients receiving care in the community often have
to experience fragmented services. The prescriber often
does not see the patient until the next visit in the clinic or
outpatient department, which might be after a few
weeks. In the meantime, ADRs can occur that may not
be detected in time. Furthermore, patients tend to see
more than one physician included in the cancer care pro-
cess, as well as alternative practitioners, and they are ex-
posed to a variety of OTC products. The different pre-
scribers, nurses, and relatives as administrators, and the
patients themselves with their self-medication, are all
part of the individual drug therapy team. Thus, all need
to be included in the collaborative process.

A group of British experts drew up a policy framework
for commissioning cancer services. They suggest the es-
tablishment of structures that support the seamless care of
cancer patients in the community setting in a network of
all parties in order to make use of the respective specialty
knowledge [23]. The information flow at discharge from

hospital to home should be optimized utilizing pharma-
ceutical care plans to make sure that the efficient distribu-
tion of the medication to the patient is not interrupted.

A few examples on how pharmacists’ activities in
supportive care expanded from the traditional tasks to-
wards the patient-oriented tasks in the framework of
pharmaceutical care are listed in Table 4. Within the
pharmaceutical care process, the application of agreed
therapeutic algorithms can be assured on an individual
basis. Patient adherence can be improved by patient edu-
cation before and during treatment cycles combined with
patient counseling regarding drug therapy, adverse ef-
fects, and complementary treatment options.

Research

There are numerous publications on the philosophy and
theoretical background of pharmaceutical care. Addition-
ally, there are many reports on the implementation into
practice settings. The major gap seems to be the lack of
scientific evidence of the impact of pharmaceutical care
on outcome. Kennie et al. addressed this problem and
critically analyzed pharmaceutical care research litera-
ture in order to determine deficiencies in study design
and research methods and to formulate recommendations
to improve the situation [16]. Among other recommen-
dations, they emphasize the importance of using the term
“pharmaceutical care” properly. In the evaluated studies,
they found that the term had been used to describe other
pharmacy services, such as pharmacokinetic services or
patient counseling, which on their own do not constitute
pharmaceutical care. They also call for scientific stan-
dards such as controlled study designs that should be im-
plemented. A further suggestion is the development of a
pharmaceutical care network that can coordinate the in-
ternational effort to improve the research and to identify
fields of interest. The Pharmaceutical Care Network Eu-
rope (PCNE) has taken up these suggestions and meets
annually to address these questions.
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Table 4 Pharmaceutical aspects of supportive care. TPN total parenteral nutrition, EN enteral nutrition,PCA patient-controlled analgesia

Supportive care (example) Traditional pharmaceutical tasks Patient-oriented tasks

Nutritional support Distribution of appetite stimulating drugs Calculation of nutritional regimens
Distribution of hypercaloric products Preparation of TPN and EN

Individual nutrition counseling
Pain management Distribution of drugs Preparation of parenteral medication, e.g., PCA, 

different pump systems, etc.
Counseling on mode of intake
Nonmedical advice on preventive behavior

Mucositis prophylaxis and therapy Preparation of mouth washes Patient education on oral hygiene algorithms
Nonmedical advice on preventive behavior

Antiemetic prophylaxis Distribution of drugs Elaboration of therapeutic algorithms 
Counseling on mode of intake 

Nonmedical advice on preventive behavior



Mobach explains the traps of pharmaceutical care re-
search (PCR) [20]. He describes it as a relatively new
scientific field that needs to be defined and standards
that need to be created. PCR ranges between natural sci-
ence and social sciences. These directions have their
own rules, which need to be linked and adapted to
achieve valid results. It is science in the field rather than
in the laboratory and thus much more exposed to a vari-
ety of environmental influences. For these conditions,
specific rules are to be established through studies.

In oncology, so far there is little scientific evidence on
the feasibility of pharmaceutical care and actual benefit
to the patient. In Canada, projects have been carried out
that suggest implementation of suitable outcome parame-
ters to evaluate the impact of pharmaceutical services in
oncology [6]. Data on outcome facilitate the discussion
about the necessity of the offered services.

At the University of Bonn, Germany, two studies are
currently being carried out that try to close this gap.
These studies try to apply scientific standards to study
design. Thoroughly worked out study protocols includ-
ing informed consent, patient insurance, etc., were 
approved by the ethical committee. The pilot phase of
the first project is almost completed and will be intro-
duced briefly as an example. The study aims to evaluate
the feasibility of pharmaceutical care in the ambulatory
setting and the benefit to oncology patients. The design
has been developed in close cooperation with biomet-
ricians. A prospective, controlled study design with a
preceding control group was selected that approached
the standards of clinical studies as closely as possible
(Fig. 3).

Patients with breast or ovarian cancer undergoing
chemotherapy are included either into a control or an in-
tervention group. For the intervention group, the follow-
ing key interventions were defined:

– Regular appointments of the research pharmacist with
the patients to define the patients’ needs and to detect
and solve drug-related problems

– Optimization of supportive care and application of the
acquired therapeutic algorithms.

In order to measure outcome in both groups, the follow-
ing instruments were chosen:

– EORTC QLQ-C30 v3.0 questionnaire [1] and a visual
analogue scale (VAS) to assess quality of life

– A patient diary to document nausea and vomiting [10]
– A patient satisfaction questionnaire referring to the

given information [18].

Preliminary data of the pilot phase suggest an improve-
ment of the measured outcomes. During chemotherapy,
the quality of life decreased only 4 points (median) 
in the intervention group compared to 8 points in 
the control group. The median global patient satisfac-
tion was 4.6 in the intervention group compared to 3.9
in the control group on a 5-point Likert scale. The se-
verity of nausea and the frequency of emesis could be
reduced.

The second project aims to develop pharmaceutical
care for lung cancer patients, with special focus on the
fatigue syndrome. This project has recently been initiat-
ed.

Integration in current health policy trends

Currently discussed care concepts, such as case- and dis-
ease-management programs (DMP), aim at improving
patients’ outcomes by following evidence-based thera-
peutic guidelines, by trying to meet patients’ needs, and
by taking into account economic aspects. All models ad-
vocate patients’ active participation in the therapeutic
process and try to integrate quality assurance measures.

Todd et al. describe disease management (DM) in
their review as a system [22]. They suggest that a com-
mon vision on what should be achieved is necessary to
implement DM. All is based on the idea of continuous
quality improvement. With the use of selected compo-
nents such as databases, guidelines, outcome assessment,
communication tools, etc., this aim is to be reached.
Again, in this context, a consensus among all health care
providers is seen as inevitable.
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Fig. 3 Study design



Certain cancers are considered to be chronic diseases.
Thus, considerable effort is made to improve the overall
treatment quality in every stage of the treatment process
while reducing the according costs. In terms of drug
therapy, DM aims to integrate the above-mentioned ther-
apeutic goals in a standardized manner to obtain trans-
parency for the patient and the third-party payers. It fos-
ters interdisciplinary approaches in order to achieve
these goals. This requires that pharmacists get more in-
volved in the care of the patient.

Pharmaceutical care concepts seem to have a good
potential of supporting the idea of DMPs. However, it is
mandatory to document the impact of pharmaceutical
care on patient outcomes in order to comply with the de-
mand for transparency.

Conclusions

Cancer patients are a target population for pharmaceutical
care due to particular information needs and a multitude of

drug-related problems. Supportive medication plays a ma-
jor role in developing these pharmaceutical care programs.
The implementation of pharmaceutical care might also im-
prove communication between health care professionals
and support the idea of a multidisciplinary team approach.
With the knowledge that has been accumulated within the
last decade in the discipline of oncology pharmacy through
implementation of different services for oncology patients,
pharmacists are increasingly prepared to offer pharmaceu-
tical care for cancer patients. The benefit of pharmaceutical
care programs has to be evaluated in controlled trials. Pre-
liminary results suggest especially an increased patient sat-
isfaction with cancer treatment education.

Pharmaceutical care concepts support the idea of sup-
portive care and may be integrated in DMPs. All con-
cepts discussed have the same objectives in common:
They aim to improve patient care and thus patients’ qual-
ity of life by making use of according strategies. It ap-
pears reasonable to combine those concepts to achieve a
maximum benefit for the individual patient and conse-
quently for the whole health system.
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