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Abstract

Cancer control is a tremendous challenge not only for the ill patient and physicians, but also for the whole health care sys-
tem. For the first time, during the European Conference of Oncology Pharmacists, the highest standards of pharmaceutical
care were proposed for cancer patients. Undoubtedly, the lifestyle and prophylaxis which would enable the detection of
cancer at an early stage exert an effect on the development of the disease. Cytostatics show toxic, mutagenic, oncogenic and
immunosuppressive effects; therefore, their preparation should be handled by the Central Cytotoxic Drugs Department, be-
cause the majority of the drugs prepared belong to Register A. Drugs are manufactured in accordance with GMP principles.
All-Polish Standards adopted by the Polish Pharmaceutical Association delineate the direction to be developed by every
hospital with respect to its own procedures and instructions. The Master of Pharmacy is responsible for the preparation of
cytotoxic drugs. At one bench should work an operator and an assistant. The recommended working time should not exceed
2 h without break, and 5 h daily. The person who collects cytotoxic drugs from the Central Department should use a legible
sign and a stamp including the hour and date of collection. While manufacturing cytostatics for patients in daily doses it is
recommended to use concentrates in the form of solutions rather than lyophilised powders, which results in the shortening
of the stage of production of the drug and reduces the possibility of forming aerosols; in the case of closed infusion systems
(containers for infusion liquids) which are used for the production of daily doses, the cabinet should be equipped in two
tight docks for dispensing. Needleless connection of the LUER-LOCK type — a recommendation of the ISOPP — guarantees
a tight connection with the drug transfer port even in the case of an increase in pressure during the manufacture of drugs. To
a certain extent a pharmacy becomes the producer and distributor of oncologic drugs. This is related with high requirements
concerning the production of drugs (high quality), safety of the engaged staff, as well as participation in a rational manage-
ment of medicines. According to the FIP, a pharmacy is a public health care facility where work is performed by authorised
persons: Masters of Pharmacy and pharmacy technicians. At present the task of a clinical pharmacist also includes the super-
vision of activities in the area of clinical pharmacy. This is a new task for pharmacists, who are obliged to constantly expand
their knowledge and actively participate in the activities of the medical team.

Streszczenie

Walka z nowotworami jest ogromnym wyzwaniem nie tylko dla chorego pacjenta, lekarzy, ale catego systemu opieki
zdrowotnej. Po raz pierwszy na Europejskiej Konferencji Farmaceutéw Onkologicznych zaproponowano najwyzsze standar-
dy opieki farmaceutycznej dla pacjentéw z nowotworami. Niewatpliwie na powstawanie nowotworu ma wptyw styl Zycia
oraz profilaktyka umozliwiajaca wykrycie nowotworu we weczesnym stadium choroby. Poniewaz cytostatyki maja dziatanie
toksyczne, mutagenne, onkogenne oraz immunosupresyjne, ich przygotowywaniem powinna zajmowac sie Centralna Pra-
cownia Leku Cytotoksycznego, gdyz wiekszo$¢ przygotowywanych lekéw nalezy do wykazu A. Leki sa sporzadzane wedtug
zasad GMP. Ogdlnopolskie Standardy Zatwierdzone przez Polskie Towarzystwo Farmaceutyczne wyznaczaja kierunek do
opracowania przez kazdy szpital wiasnych procedur i instrukcji. Za przygotowywanie lekéw cytotoksycznych odpowiada
magister farmacji. Przy jednej lozy powinien pracowa¢ operator i pomocnik. Zalecany czas pracy nie moze przekraczac 2
godzin bez przerwy, a w ciagu dnia 5 godzin. Osoba odbierajaca leki cytotoksyczne z Centralnej Pracowni podpisuje sie
czytelnym podpisem i pieczatka wraz z godzinag i data odbioru. Przy produkcji cytostatykéw w dawkach dziennych dla
pacjentéw wskazane jest stosowanie koncentratéw w postaci roztworéw, a nie proszkéw liofilizowanych, powoduje to skré-
cenie etapu wykonania leku oraz zmniejsza mozliwo$¢ powstawania aerozolu; natomiast w przypadku zamknietych syste-
mow infuzyjnych (pojemniki z ptynami infuzyjnym), ktére sa wykorzystywane do produkcji dawek dziennych, potrzebne
sa dwa szczelne porty do podawania. Beziglowe potaczenie typu LUER-LOCK - zalecenie ISOPP — gwarantuje szczelne pota-
czenie z aparatem do przenoszenia lekéw nawet w przypadku wzrostu ci$nienia przy wykonywaniu lekéw. Apteka staje sie
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poniekad producentem oraz dystrybutorem lekéw onkologicznych. To naktada sie¢ na wysokie wymagania co do produkcji
leku (wysoka jako$¢), bezpieczenstwo oséb wykonujacych oraz udziat w racjonalnym zarzadzaniu lekami [10]. Wedtug FIP
apteka to placéwka ochrony zdrowia publicznego, w ktérej wykonuja prace osoby do tego uprawnione: magistrowie oraz

technicy farmacji.

Introduction

At present, humanity is grappling with the great-
est challenge — morbidity due to cancer and cancer-re-
lated mortality. It is noteworthy that every fourth in-
habitant in the world dies due to cancer. Cancerous
diseases are related with increased death rates, espe-
cially in the under 65s [1]. Cancer control is a tremen-
dous challenge, not only for the ill patients, but also
for physicians and the whole health care system. Only
a professional and multi-aspect approach to this prob-
lem would allow the implementation of an effective
treatment that would be safe for patients and benefi-
cial from an economic point of view. For the first time,
during the European Conference of Oncology Phar-
macy, the highest standards of pharmaceutical care
were proposed for cancer patients [2, 3].

In recent years in Poland, the incidence of lung,
colorectal and prostate cancer among males has re-
mained on a constant level. Nevertheless, a grow-
ing tendency has been observed in the incidence of
breast, colorectal and lung cancer in females. The
highest mortality is related with lung cancer, both
among males and females.

The factors which may contribute to the develop-
ment of cancer are as follows: age, gender, diet, cig-
arette smoking, occupational factors, fertility rate,
infections, sexual behaviours, alcohol consumption,
environment pollution.

Undoubtedly, lifestyle and prophylaxis enabling
the detection of cancer at an early stage exert an effect
on the development of the disease [1].

Methods of cancer treatment

At present, the following techniques are applied in
cancer treatment:

- Surgical treatment — radical or cytoreductive, is a lo-
cal intervention related with perioperative pain.

— Radiotherapy — the method of treatment for types of
cancer sensitive to radiation.

— Chemotherapy — the systemic treatment adjusted to
the type of cancer and the stage of its advancement;
but this brings about side effects and complications.
This is the main method for the treatment of diffuse
cancer, and supports the treatment of cancer with
a limited-stage of metastasis.

—Immunotherapy - the method aimed at stimulation
of the patient’s immune system; however, undoubt-
edly the disadvantage of this method is the lack of the
possibility to destroy a large number of cancer cells.

—Hormonal therapy - applied in the case of hor-
mone-dependent cancers, and leads to the inhibi-
tion of cancer growth.
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— Gene therapy - the latest method of treatment,
which consists in the inactivation of oncogenes and
activation of anticancer genes.

— Combined treatment [4, 5].

A distinct feature of cancer cells is their capability
for creating metastatic foci, and uncontrolled growth,
which is related with very intense cell division. Cyto-
statics do not act selectively, but attack rapidly divid-
ing cells, including those which are normal, e.g. bone
marrow, cells of the lymphatic system, epithelial cells
or gametocytes.

Adequately adjusted chemotherapy considers the
mechanisms of effect, pharmacokinetics, method,
duration and frequency of use of cytostatics. Its goal
is the prolongation of a patient’s life. Therefore, the
treatment of a cancerous disease should be started
as early as possible, when the cells are most sensitive
to chemotherapy. In the treatment, the highest toler-
able doses of cytostatics are applied in combination
and at time intervals, which conditions their high-
er effectiveness and lower immunosuppressiveness.
Continuous treatment with lower doses is contrain-
dicated. It is recommended to use drugs of different
mechanisms of action and various undesirable effects.
Polychemotherapy is aimed at destroying the largest
possible number of cancer cells (so-called Skipper’s
concept), without simultaneous damage to healthy
cells. The examination of concentrations of drugs in
the patient’s body allows the selection of the opti-
mum treatment method.

Chronopharmacology considers the administra-
tion of drugs at specified times of the day, which af-
fect the kinetics and action of cytostatic preparations,
and consequently their effectiveness, and allows a re-
duction of side-effects.

Chemotherapy depends on the effect of drugs on
the life cycle of a cell; therefore, cytostatic drugs may
be divided as follows:

- independent;

—cell cycle-dependent - alkylating drugs and cyto-
static antibiotics, except bleomycin;

—cell cycle phase dependent — antimetabolites, al-
kaloids, lignans ; hydroxycarbamide, procarbazine
specific for the S phase, taxoids; bleomycin, irino-
tecan, amsacrine, mitoxantrone, topotecan, razox-
ane — specific for G2 phase; and asparaginase in G1
phase.

Generally, the drugs applied in cancer treatment
may be divided as follows: alkylating drugs; anti-
metabolites of folic acid, purines, pyrimidines and
nucleoside analogues; cytostatic antibiotics; alkaloids;
taxoids; enzymes; hormones; other cytostatics [4].
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Cytotoxic Drugs Department

The creation of Cytotoxic Drugs Departments in
hospitals where there are oncology wards in which cy-
tostatics are prepared in daily doses for individual pa-
tients, impose on a pharmacy an additional function
and possibility for development. To a certain extent,
a pharmacy becomes the producer and distributor
of oncologic drugs. This is related with high require-
ments concerning the production of drugs (high qual-
ity), safety of the engaged staff, as well as participation
in a rational management of medicines [10].

Cytostatics show toxic, mutagenic, oncogenic and
immunosuppressive effects; therefore, their produc-
tion should be handled by the Central Department for
Cytotoxic Drugs. According to the Act of 6 Septem-
ber, 2001, Article 86, Clause 3, Point 3, the prepara-
tion of cytostatics in daily doses for patients should be
performed by qualified pharmacists, whereas nurses
are authorised for the administration of drugs (Act of
5 July, 1996). The preparation of a drug is a pharma-
ceutical service, which provides the sterility of the
dug prepared, and even more so, that the majority
of the prepared drugs are in the so-called Register of
Class A drugs, which are strong-acting drugs, and are
thus a task for pharmacists [6, 7].

Stages of organisation of work in a Cytotoxic Drugs
Department:

1. A physician writes a prescription for an individual
patient.

2. A pharmacist, after checking the prescription from
the aspect of its content, formally begins the pro-
duction process. This may be production with the
use of adequate computer software.

3. Preparation of specified drugs (disinfection of the
outer packages in the store room for preliminary
disinfection).

4. In the room where the production takes place, in
a laminar flow chamber, work a pharmacist (so-
called operator) and an assistant (pharmaceutical
technician).

5. After obtaining the drug, a label is printed for an
individual patient containing information concern-
ing storage, expiry date of the solution produced,
and the diluent used for its production.

6. The drug is collected by a nurse and dispensed by
a pharmacist.

Drugs are prepared in accordance with the good
medical practice (GMP) principles, manufactured in
specially adjusted rooms, which ensure not only the
sterility of the preparations produced, but also the
safety of the staff producing them. These are obvi-
ously sterile conditions, ensuring high quality of the
manufactured drug. Information from the producer is
considered, concerning the conditions of storage, stor-
age durability and protection against light. The manu-
facture of a drug by a pharmacist is based on the drug
characteristics chart and producer’s information.
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The All-Polish Standards adopted by the Polish
Pharmaceutical Association delineate the direction
of development by each hospital regarding their own
procedures and instructions.

All these actions are based on the accepted in-
structions and procedures in written form, and all are
supervised by qualified and trained staff. The manu-
facture of drugs is based on the following regulations:
— Pharmaceutical Law Act of 6 September, 2001 (Jour-

nal of Laws of 2008, No. 45, Clause 271, with later
amendments), Chapter 7, Article 86, Point 3.

— Quality Standards in Oncology Pharmacy, which
have been accepted by the European Society of On-
cology Pharmacy (ESOP, 2009), and the Standards
ISOPP 2007 (Journal of Oncology Pharmacy Prac-
tice, Suppl. 13, 2007).

— Regulation by the Minister of Health in the matter
of GMP principles (Good Manufacturing Practices) —
Journal of Laws of 2008, No. 184, Clause 1143.

The components of the Central Cytotoxic Drugs
Department are:

— preliminary disinfection room, where disinfection is
performed on packages of drugs used for production,
which are supplied via a gate to a room with laminar
chambers, where the production takes place;

— aseptic room with laminar chambers equipped with
HEPA filters, with vertical air flow and a drop-down
window, and a system of filters guaranteeing the
maintenance of Class A purity, which is indispens-
able while manufacturing drugs. In each chamber
a sub-pressure of approximately 200 Pascal (Pa)
is required, whereas in the entire sterile cabinet
the pressure is 15 Pascal greater, compared to oth-
er rooms. Chamber certification is necessary as an
independent unit notified for work with cytotoxic
substances. It ensures occupational safety, and con-
tamination of the environment does not occur.

Exhaust air from the bench should be discharged
into the external exhaust ventilation system. The ceiling
of the aseptic part, where laminar chambers are placed,
should be a supply ventilation system, also through
HEPA filters, which guarantees Class B purity. Mini-
mum air exchange is 20-fold room volume per hour.

It is necessary to ensure proper levels of tempera-
ture and humidity - the scope of temperatures pro-
tecting against contamination and providing comfort
for the staff is 18-22°C, whereas adequate humidity
preventing corrosion and condensation of water va-
pour ranges from 30-70%. The principles of Good
Manufacturing Practices specify the levels of micro-
biological contaminants (Journal of Laws of 2008, No.
184, Clause 1143):

— storage rooms for manufactured drugs — combining
the material and aseptic parts by means of a gate;

— drug storage rooms equipped with pharmaceuticals
and a temperature-monitoring refrigerator;

— gates between the aseptic room and the external en-
vironment. The doors should not be able to open si-
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multaneously due to an installed system of blockades.
The pressure should be lower than in the room with
laminar chambers. In the dirty part of the gate there
should be a soap dispenser and place for left hospital
clothes. The clean part should have a closet for stor-
ing sterile clothes and a disinfectant dispenser.

The staff who are manufacturing drugs (oper-
ator) and the assistant should be properly dressed
in: protective apron; sterile gloves (two pairs); it is
recommended that gloves should be changed every
30 minutes during the production, and after an ap-
parent piercing or puncturing, in the case of taking
hands out of the bench, the gloves should be changed;
sterile mask; protective glasses;

It is not permitted to wear jewellery, tips, watches
or make-up.

A prescription for a cytostatic drug in a daily dose
for a patient should contain as the following:

—name of the ward or unit managing the treatment;

—number of patient’s medical records and/or date of
birth;

—body weight and/or body surface area;

— prescribed — in accordance with the INN names —
cytostatics (international or market name, therapeu-
tic scheme);

- size of the dose based on laboratory tests and phar-
macokinetic parameters;

— pharmaceutical form of the manufactured drug;

—volume and type of diluent;

—time of administration of the drug and the date of
administration;

—date and signature of a physician (chemotherapist).

The prescription should be delivered before man-
ufacture of the drug by a pharmacist. The order may
also be made though computer software.

The task of a pharmacist is supplementation of
the prescription obtained with: market name of the
drug and its series number; name and series number
of the diluent used; amount of drug, diluent; hour
of manufacturing the preparation and name of the
person who produced the drug; expiry date for the
drug produced; name of employee who verified the
prescription and name of the person who dispensed
the drug.

The label of the drug produced should contain: pa-
tient’s data — name, surname; date of birth or Person-
al Identification Number (PESEL); name of the ward;
name of the drug, diluent, dose and drug volume of
the solution produced; route and time of administra-
tion; conditions in which the drug should be stored;
date and hour of manufacture of the drug; durability
of the preparation produced.

The container with the cytotoxic drug and its ex-
ternal package should be properly labelled. This may
be a sticker with the mark ‘cytotoxic drug’; for appro-
priate printing, division of the drugs should be con-
sidered - into strong action drugs and the remaining
pharmaceuticals.
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Drugs prepared for transportation to the ward
must be placed in plastic, tightly closed, thermostable
containers. These containers may be returned to the
Central Cytotoxic Drugs Department; however, only
when sterilised. It is recommended that these have
smooth surfaces and are easy to wash and disinfect.
The transportation time should be the shortest and
safest possible.

The master of pharmacy is responsible for the
preparation of cytotoxic drugs. At one bench there
should work an operator and an assistant. The rec-
ommended working time cannot exceed 2 h without
a break, and 5 h daily.

The person collecting cytotoxic drugs from the
Central Department should use a legible sign and
a stamp, including the hour and date of collection.

Storage of cytotoxic drugs in a pharmacy must con-
sider the division of these drugs into groups A and B,
according to the provisions in Pharmacopoeia. They
must be labelled as ‘CYTOTOXIC’. Thermolabile drugs
require a refrigerator with temperature monitoring.

While manufacturing cytostatics for patients in
daily doses it is recommended to use concentrates in
the form of solutions rather than lyophilised pow-
ders, which results in the shortening of the stage of
production of the drug and reduces the possibility of
forming aerosols. In the case of closed infusion sys-
tems (containers for infusion liquids) which are used
for the production of daily doses, the cabinet should
be equipped with two tight docks for dispensing. A li-
cence for cytostatics is also required. As is known,
a closed system protects against the escape of the
drug and its vapour outside. Needleless connection of
the LUER-LOCK type — recommended by the Inter-
national Society of Oncology Pharmacy Practitioners
(ISOPP) — guarantees a tight connection with the drug
transfer port, even in the case of an increase in pres-
sure during the manufacturing of drugs. If the thera-
Py covers one cytostatic, it is administered in the form
of a two-way system for chemotherapy, or, when this
is a combination of several cytostatics, a multi-way
system for chemotherapy is used. These sets guaran-
tee the protection of both the patient and staff. The
device on the line with a cytostatic should not have
a vent, and even if it does — this vent must be closed.

The administration of a cytotoxic drug by a nurse
covers firstly the filling with a neutral fluid of one or
several lines (in the case of both two-way and multi-way
sets), activation of the system (so-called vein washing),
closing the port, and then opening the cannula contain-
ing the cytostatic drug. Termination of administration
of the cytostatic is frequently followed by activation of
the port with neutral fluids and vein washing [6].

According to the International Pharmaceutical
Federation (FIP), a pharmacy is a public health care fa-
cility where work is performed by authorised persons:
Masters of Pharmacy and pharmacy technicians.
One of its tasks is the proper preparation of cytostatic
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drugs for individual patients and, therefore, the cal-
culation of an individual dose, and primarily guaran-
teeing proper aseptic conditions while manufacturing
the preparation. This guarantees safety for both the
patient and the person producing the drug. Apart
from this, the central performance of cytostatics ex-
erts a favourable effect on hospital drug management

(considering, for instance, loss of drugs and medical

products). For this reason, pharmacists participate in

the effective management of drugs in a hospital, and
take part in the activities of the Therapeutic Commit-
tee. Also, the manufacturing of drugs in the Central

Department results in the use of the full dose of the

drug, because the production of drugs in the wards

results in the full dose of the drug not being used, and
consequently causes losses. It is obvious that the goal
of the department is the effective use of drug resourc-
es in such a way that the losses are kept as low as possi-
ble. Cooperation between wards, as well as among the
staff of the department, plays an important role. The
sole act of gathering all orders from the wards of a hos-
pital imposes rational drugs management, and not the
constant generation of losses, as happens when drugs

are produced by nurses in the wards [5, 10].

At present, the task of a hospital pharmacist is also
the supervision of actions within the scope of clinical
pharmacy, i.e.:

- counselling and supervision over drugs in the wards
in selected nosologic units;

- monitoring of side effects of drugs, participation in
multidisciplinary teams for the matters of pharma-
cology - so-called pharmacovigilance;

— participation in solving pharmacotherapeutic prob-
lems in clinical teams;

—participation in monitoring of clinical examinations;

— pharmaceutical care widely implemented, not only
in European countries but also worldwide [8].

It may be stated that there has been an increase
in the number of clinical pharmacists who partici-
pate in pharmaceutical care and in the active life of
a patient. In some cases, this is a clinical pharmacist
who monitors and manages a patient in the process
of treatment, even in the ambulatory care system.
A clinical pharmacist is an integral component of care
of a patient with a cancerous disease, starting drug
therapy, providing the patient with information con-
cerning the taking of the drug, its toxicity or inter-
action between medicines taken. Even the follow-up
treatment may be subjected to further assessment by
a pharmacist, whereas the first cycle is prescribed by
a physician specialising in chemotherapy. Such a situ-
ation occured in a hospital in South Carolina, where
the team of oncologists includes two physicians, three
nurse practitioners and a clinical pharmacist. It could
be said that a clinical pharmacist tries to reduce for
a patient the effects of anti-cancer therapy — side ef-
fects, such as nausea or hair loss [2, 3].
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It should be added that the task of a pharmacy
is also the provision of preparations for parenteral
feeding (as in the case of cytostatics) in daily doses
for patients, as well as for enteral feeding, and prepa-
rations for haemodialysis, peritoneal dialysis and in-
fusion fluids. In Pharmaceutical Law this is known as
a pharmaceutical service [9]. The correct preparation
begins in accordance to the principles of Good Man-
ufacturing Practice (GMP). The final product must
be sterile; therefore, it must be produced according
to the relevant procedures in effect, which are relat-
ed, among other things, with the presence of a bench
with laminar air flow, which guarantees the sterility
of the ready product and its apyrogenicity [6]. A hos-
pital pharmacy is also engaged in clinical research
carried out in a hospital, it participates in the selection
of adequate pharmacotherapy and has an influence
on the management of therapeutic preparations and
medicinal products [9]. Thus, a hospital pharmacy
and its pharmacists face new challenges, are obliged
to constantly expand their knowledge and actively
participate in the work of the medical environment.
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