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Polish Pharmaceutical Law, pursuant to Article
44 on drug substitution and reimbursement, empow-
ers pharmacy employees to exchange a reference
subscribed drug for its generic equivalent (1). Such
substitution typically occurs without the prescriberís
knowledge.

A generic medicine is a pharmaceutical prod-
uct that is intended to be interchangeable with the
innovator product, which is manufactured without a
license from the innovator company, and marketed
after the expiration of the exclusivity rights (2). The
active substance molecule of the generic is identical
or very similar to the reference small molecule drug,

it is produced in a process of chemical synthesis and
after passing a test of bioequivalence, the medicine
is approved for all indications of the reference prod-
uct. A generic may have a different carrier or form
of administration than the original medicine (3).

It is estimated that in Europe the use of gener-
ic medicines brought yearly savings in the amount
of up to 25 billion euro for patients and healthcare
systems. In Sweden, the prices of reference medica-
tions were lowered by 15% after introducing gener-
ics (4). The automatic therapeutic substitution
(ATS) simplifies the process and, in case of unavail-
ability of the reference product in a pharmacy,
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enables the patient to fill up the prescription. Redu-
cing medication expenditure also results in better
compliance and therefore more successful treat-
ment. At the same time, ATS may interfere with the
pharmacovigilance programs.

The introduction of biosimilar drugs to the
European market in 2006 created new challenges for
the pharmaceutical industry and its legal regulations.
Biopharmaceuticals are an entirely distinct category of
medicines (5). In contrast to small-molecule drugs, the
active substance of a biopharmaceutical is a large mol-
ecule (typically a protein) created in a multi-step
biotechnological process that involves genetically
modified organisms such as bacteria or fungi. Since
the production process involves living organisms, the
active substance in the final biological medicine can
have an inherent degree of minor variability (micro-
heterogeneity) (3). Often systemically administered
large-molecule drugs are characterized by immuno-
genicity, which is an ability to stimulate the immune
system. This can result in long-latency adverse events
that can be as dangerous as developing autoimmunity
and bone marrow aplasia (3). Biopharmaceuticals are
also highly sensitive to environmental factors and
inadequate temperature or light intensity can alter their
structure and perturb function. The post-approval use
of drugs leads to the identification of important safety
problems and complements the knowledge acquired
during clinical trials. A study from 2008, analyzing
safety-related regulatory actions issued to 174 biolog-
ics, showed that the mean time to elicit such first
action is almost 4 years (6). Because of these reasons
biopharmaceuticals demand strict long-term surveil-
lance, which creates different challenges than pharma-
covigilance programs for small-molecule drugs (7).

Biosimilars are not ëbiopharmaceuticalsí
genericsí as they are obtained in a different biotech-
nological process and their molecules cannot be
exact copies of the originator biologics. European
Medicines Agency (EMA) is responsible for the
evaluation of biosimilar medicines in the European
Union. The evaluation process comprises tests on
pharmaceutical quality, safety and efficacy of
biosimilar products that aims to convincingly
demonstrate positive benefit-risk balance. Compre-
hensive comparability studies with the reference
medicine include both non-clinical and clinical drug
features such as safety, efficacy, and immunogenic-
ity. The clinical trial, however, do not include all the
pivotal steps of studies conducted for the reference
medicine (8). The same scientific principles apply
for demonstrating safety and efficacy of the innova-
tor product after introducing manufacturing changes
and to the comparability exercise for the purpose of

demonstrating biosimilarity (9). Based on the results
of the evaluation, the European Commission may
grant an authorization for marketing activities.

In most cases, the EMA biosimilarity evaluation
provides clinical data on one therapeutic indication
and results in the approval for all indications of the
reference molecule, despite concerns brought about by
factors such as comorbidities, interactions with other
medications or dosing (10). The EMA biosimilarity
evaluation doses not include recommendations on
whether the biosimilar drug is interchangeable with
the reference molecule. The legal regulation for sub-
stitution of this class of medicines is determined indi-
vidually by the Member States of the European Union
(8). In Europe, biosimilars are approved with the same
non-proprietary name and it has been proved that
brand name and other identifiers provide sufficient
product tracking (11). However, this practice enables
ATS between biopharmaceuticals and biosimilars in
countries with no regulatory framework.

Currently, biopharmaceuticals are mainly used
in inpatient treatment but it is the fastest growing
branch of the pharmaceutical market. According to
data published by the US Food & Drug Agency
(FDA), 17 out of 38 new molecules registered as
drugs in 2017 were biopharmaceuticals (13). Since
2008 mass innovator product patent expiries have
enabled manufacturing of biosimilars. According to
a report published in 2017 by the European
Commission, the entrance of biosimilars already
resulted in the substantial price reduction of the
whole product class, as high as 42% cease in the
price of Human Growth Hormone in Poland (14). It
should be expected that soon a magnitude of biosim-
ilars will enter clinical practice with the promise of
tailor-made treatment becoming more available but
also the threat of ATS under unsuitable regulatory
framework thus hampering pharmacovigilance.

We aimed to assess the knowledge and opin-
ions of pharmacy technicians and masters of phar-
macy working behind the counter at Polish commu-
nity pharmacies on Automatic Therapeutic
Substitution, especially in the context of narrow
therapeutic index drugs and biopharmaceuticals.
Our second goal was to evaluate patientís attitude
towards Automatic Therapeutic Substitution and
behavior patterns related to the process. 

MATERIALS AND METHODS

The surveys

Two distinct questionnaires were created for
two target groups, i.e. the Polish community phar-
macy employees and patients. 
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For the group of pharmacists, a cross-sectional
descriptive study was based on a self-designed
online survey. The questionnaire was tested for face
and content validity by 5 independent target group
representatives. The total number of questions was
25. The first part of the questionnaire was focused
on respondentsí characteristics and included both

multiple choice and open-ended questions. The sec-
ond part of the questionnaire aimed to assess the
scale of ATS in Polish pharmacies and respondentsí
experience with the substitution. It also served esti-
mate the extent of addressing the subject of generics
and biosimilars during pharmacistsí professional
training. It consisted of staple-scale, single choice

Table 1. The survey designated for pharmacy employees.

No Question  

1 Gender  

2 Professional experience in pharmaceutical industry:  

3 Professional experience at community pharmacies:  

4 Where is the community pharmacy you work at located?  

5
Was the Automatic Therapeutic Substitution discussed during professional courses, trainings and

pharmaceutical conventions?  

6 Which aspects of the Automatic Therapeutic Substitutions were most strongly emphasized?  

7
According to your professional experience, in what percentage of prescribed medicines is 

Automatic Therapeutic Substitution possible?  

8 What are the main reasons for offering a replacement drug to a patient?  

9 
According to your professional experience, which groups of medicines are most often the 

subject of Automatic Therapeutic Substitution?  

10 Have you ever been acquainted with the issue of biosimilar drugs during training?  

11
Do you think that the subject of original biopharmaceuticals and biosimilar drugs is sufficiently 

covered during professional courses, trainings and pharmaceutical conventions?  

12
Which aspects of original biopharmaceuticals and biosimilar drugs in clinical practice interest 

you the most?  

13 Would you offer Automatic Therapeutic Substitution in case of a biopharmaceutical?  

14 For which of the below-mentioned groups?  

15 Have you ever taken part in a replacement drug safety and adverse-effects monitoring program?  

16 How often do patients inform you of possible adverse effects of replacement drugs?  

17
How many times during the last year have you reported adverse effects of a replacement drug 

or interactions of a replacement drug with other medicinal products?  

18 Are organ transplant recipients a group of customers at the pharmacy where you work?  

19 How often do you offer replacement drugs to organ transplant recipients?  

How often do you offer replacement drugs containing such immunosuppressive agents 
20 as tacrolimus, cyclosporine A or mycophenolate mofetil to patients other than organ

transplant recipients? 

Reference to a statement questions:  

21
There is a need of increasing the role of pharmacists and strengthening physician-pharmacists 
relationship for better pharmacotherapy choices, especially in case of polypharmacotherapy.  

The legal requirement of registering a replacement drug is imitating (?) bioavailability of 

22
the reference drug in the rage of 80-125%. This requirement is valid for all groups of medicines, 

including these characterized by narrow therapeutic index. It is a sufficient margin that 
guarantees safety of replacement drug use.  

23 Legal requirements for registering generics and biosimilars should be the same.  

24
Some groups of patients should only be treated with reference biopharmaceutical and 

never with a biosimilar.  

25
The use of biosimilars is related with a bigger risk of adverse effects than the use of original

biopharmaceuticals.
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and multiple choice answers. The third part of the
survey, consisting of a reference to a statement types
of questions, explored respondentsí knowledge on
the differences between biopharmaceuticals and
small-molecule drugs, biopharmaceuticals and
biosimilars and opinions on the current legislation.
Upon questionnaire completion, survey respondents
were invited to leave a personal comment with no
limit to the number of characters. The results were
collected between January and March 2017. Table 1
presents the questions from the survey designed for
pharmacists. 

For patients, a printed self-designed question-
naire was created. The survey consisted of 6 ques-
tions of single choice and open-answer types. The
results were collected in December 2017. Table 2
presents the questions from the survey designed for
patients.

The survey respondents

The total number of respondents was 260 iden-
tified as community pharmacy employees from 4
voivodships in Poland. The participation was volun-
tary and anonymous, under informed consent. The
respondents were reached in several ways, including
personal visits and handing out invitation letters at
community pharmacies in towns and rural areas.
Invitations were encouraged by the Regional
Chamber of Apothecaries. Figure 1 presents the
process of approaching pharmacistsí survey respon-
dents.

Two hundred and twenty questionnaires were
handed to the patients awaiting their visits to outpa-
tient diabetology, cardiology and nephrology clinic
at a large academic hospital. For the patients with
sight impediment, assistance in reading was offered.
The same form of help was provided by caregivers
accompanying patients to the clinic.

Statistics

The data collected from the online question-
naire were entered into a tool provided by survey
hosting server for descriptive analysis using descrip-
tive statistics techniques. The data collected from
the questionnaires handed to patients were entered
into an Excel spreadsheet for statistical analysis.
The general descriptive statistics were used and data
are presented as mean, median or as percentages. An
independent sample t-test was performed between a
subsample of patients who reported to have had an
adverse drug reaction and those who had reported
none. 

RESULTS

Demographic characteristics of the pharmacistsí

survey respondents

Among the 260 pharmacy employees, 216
were women and 45 were man. 227 of the respon-
dents were masters of pharmacy and 33 pharmacy
technicians. Respondents were divided into 3 groups
depending on their employment history at commu-

Table 2. The survey designed for patients.

No Question 

Please estimate: how much time (in minutes) does the specialist doctor spend on discussing the
prescribed drugs with you?1

When the drug is prescribed for the first time?
When the drug is regularly prescribed?  

2 How much time does the pharmacy employee spend on discussing the prescribed drugs with you?  

3 Have you ever experienced any adverse drug effects?  

3.1 How many times have you experienced adverse drug effects?  

3.2 To whom have you reported the experienced adverse drug effects?  

4 How often do you fill the prescription by yourself?  

5 If somebody else fills the prescription in your name, who is it?  

6 Have you ever bought a substitution prescription drug in the pharmacy?  

6.1 What was the reason for buying the substitution drug?  

6.2 Did the pharmacy employee inform you about the reason of the substitution?  

6.3 Have you informed the doctor who wrote you the prescription about taking the substitution drug?  

6.4 Please estimate: for what percentage of your taken prescription drugs do you buy substitution drugs?
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nity pharmacies and it was revealed that 45.8% had
a professional experience of 10 years and above,
33.5% were employed between 3 and 10 years and
20.6% for less than 3 years. The majority of respon-
dents have worked in cities of 500 thousand inhabi-
tants and more. Table 3 presents the demographic
characteristics of survey respondents.

Pharmacy employeesí perception of ATS

According to the respondentsí answers to a sta-
ple-scale question, ATS was possible for 49.6% of
all the prescriptions. The main reason for ATS,
pointed by 86.2% of respondents, was lower price of
the generic medicine, followed by the unavailability
of the reference drug (80.8%) and patientís wish
(76.4%). Only 4.6% of respondents claimed to have
a better recognition or higher trust towards the sub-
stitute drug. Among the five most frequently substi-
tuted drug groups the respondents listed in order
from most often selected antihypertensives, lipid-
lowering agents, proton pump inhibitors, antibiotics,
and analgesics. Only 7.3% of respondents have ever

taken part in any drug safety monitoring program. In
the year preceding the survey, none of the respon-
dents reported any adverse drug effects, although
43.7% of them admitted being told by patients about
the adverse effects of prescription drugs at least
twice a year.

Pharmacy employeesí opinion on ATS of narrow

therapeutic index drugs

79.6% of respondents pointed immunosuppres-
sive agents, antiepileptic drugs and anticoagulants
as medicine groups that should not be subjected to
ATS. 44.8% disagreed and 8.8% strongly disagreed
with the statement that bioavailability of the replace-
ment medication in the range of 80% and 125% is
sufficiently providing safety of the imitative narrow
therapeutic index drug. 

Pharmacy employeesí knowledge on generics,

biosimilars and current ATS legislation

Among the respondents, 9.1% of pharmacy
technicians and 46.8% masters of pharmacy claimed

Figure 1.



1252 ZUZANNA MA£GORZATA £UKASIK and MICHA£ NOWICKI

to have considerable knowledge about biosimilar
drugs. Almost all respondents admitted that the sub-
ject of biopharmaceuticals and biosimilars has been
insufficiently addressed during refreshing courses
and training conferences. The respondents listed the
following aspects of biosimilars as the potentially
most relevant and useful for everyday practice, i.e.
the differences in composition of both the active
substance and the carrier, tolerance, differences in
dosage and administration, drug-drug interactions.
They evaluated biosimilars as carrying a higher risk
of adverse events than generics. 17.2% would offer
a substitution of a biopharmaceutical.

Selected respondentsí personal comments and

opinions

72 survey respondents left a personal comment
in a designed space in the online questionnaire after
completing the questionnaire. Ten (13.9%) comments
were limited to a statement that the issue raised by the
survey is important. Sixteen (22.2%) of the com-
menting responders underlined the need of organizing
trainings on the subject of ATS, ideally joint for phar-
macistsí and physiciansí communities. They also
noted that such trainings should be free. Eleven
(15.3%) of the commenting responders emphasized
the need for strengthening relations between the pre-
scriber and pharmacy employees. Nine (12.5%) of the
commenting responders suggested that both ATS and
biosimilars approval legislation requires improve-
ment. A remark repeated in these comments was the
introduction of electronic prescription and enabling
pharmacistsí access to patientís entire pharmacother-
apy history. Thirteen (18%) comments suggested sur-

veysí authorsí negative attitude towards pharmacistsí
community and undisclosed relations with pharma-
ceutical companies.

Results of the survey addressed to the patients

171 out of 220 questionnaires (78%) have been
returned and completely filled. The average time
spent on discussing a drug prescribed for the first
time was estimated to be 4.7 minutes and the medi-
an was 4 min. 102 patients (59.6%) experienced an
adverse drug effect at least once. This group of
patients reported the time spent by their doctor on
discussing the prescribed drug to be 4.1 min (mean
value, median 2 min), while the second group esti-
mated it to be 5.6 min (mean value, median 10 min).
The difference between groups was significant, p <
0.0122. (21.6%) of patients who experienced any
adverse drug effects did not report them to the pre-
scribing doctor. Four (3.9%) shared it with a phar-
macy employee and 4 did not report it to anyone.
123 (77.2%) of survey responders admitted that they
purchased a substitute prescription drug at least
once. 81 (65.9%) of them selected the price compet-
itiveness of a substitute drug as the main reason for
a substitution. For 43 (34.8%) responders, the lack
of the original product in the pharmacy inventory at
the time of the purchase was the reason for a substi-
tution. 41 (33.3%) of the survey responders did not
tell their prescribing doctor about the ATS.

DISCUSSION

To the authorsí best knowledge the study has
been a first attempt to evaluate the knowledge and

Table 3. Demographic characteristics of survey respondents.

Variable n %

Gender
Male 45 16.9%
Female 216 83.1%

Education/Professional Title
Pharmacy Technicians 33 12.7%
Master of Pharmacy 227 87.3%

Pharmacy location
Rural area 8 3.1%
Town < 100 000 people 32 12.3%
Town 100 000ñ5000 000 people 24 9.2%
Town > 500 000 people 196 75.4%  

Professional experience at 
community pharmacies

< 3 years 54 20.6%
3-10 years 87 33.5%
> 10 years 119 45.8%  
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opinions of Polish community pharmacy employees
on Automatic Therapeutic Substitution including
generics and biosimilars. Based on the data collect-
ed from two questionnaires addressing two target
groups, i.e. pharmacists and patients the authors
tried to describe the challenges that the Polish
healthcare professionals are facing as the market of
generic and recently introduced biosimilar drugs has
been expanding. The study shows that the commu-
nity pharmacy employees, who are the executors of
ATS admitted may have not acquired a sufficient
knowledge of biosimilars. 17.2% of the survey
responders would offer a substitution of biopharma-
ceuticals. At the same time, one-third of patients do
not inform their doctor about taking a substitute pre-
scription drug and some do not report adverse
effects. Survey respondents pointed toward the need
for improving communication between everyone in-
volved in all stages of pharmacotherapy. The
authors of the survey who were medical doctors en-
countered the following difficulties while approach-
ing the respondents, i.e. distrust, confusion as re-
gards terminology and unwillingness to get involved
in the study. During visits at local pharmacies, the
authors had a chance to personally invite the phar-
macists to participate in the study. Their attitude was
mainly suspicious and reluctant, suggesting that the
questions arising from the physiciansí environment
are pointed towards proving pharmacistsí incompe-
tence. Of the addressed Chambers of Apothecaries,
only one decided to forward its members a link to
the survey. The comments received during the
process of collecting the surveyís results suggested
a lack of a communication language between the
doctors and pharmacists. 5.9% of the respondents
found the term ëAutomatic Therapeutic Substitu-
tioní non-existing. The experience of approaching
pharmacy employees itself proved the need for clos-
er collaboration between physicians and pharma-
cists.

The results of our study might have been influ-
enced by an unrepresentative selection of survey
respondents. Despite the fact that we have not
addressed any selected group of community phar-
macy employees and approached them in many
ways, a great majority of the respondents worked in
pharmacies within big cities and had a masterís
degree in pharmacy. According to the data pub-
lished by the Polish Central Statistical Office, the
number of Masters of Pharmacy working in com-
munity pharmacies at the end of 2016 was 26 845
and the number of Pharmacy Technicians was 30
267 (15). Participation in the study was voluntary
and anonymous. It can be assumed that the group

that responded to the survey is also a group actively
involved in the activities of the Pharmaceutical
Chamber and thereby attending training courses and
conferences.

The subject of pharmacistsí perception of ATS
was addressed by research groups from different
countries before, but the studies referred to generic
substitution only. The studies from Czech Republic
reported generally poor awareness of the legislation
for generic substitution among pharmacists (16)
which is in line with our results. A study from
Jordan that was based on a survey carried out among
pharmacists in order to introduce a future generic
substitution policy (17) demonstrated that ATS has
been a common and awaited practice. In recent years
a great amount of review articles and recommenda-
tions concerning biopharmaceuticals have been pub-
lished. However, the recommendations were not
unified between healthcare professions (18), leading
to a set of separate guidelines. As a result, profes-
sionals involved in pharmacotherapy process have
limited access to information from their peers work-
ing in different areas in healthcare. These differ-
ences ñ and subsequent difficulties ñ in communica-
tion have an impact on the patient, pharmacovigi-
lance and, possibly, the therapy outcome itself. This
stands in agreement with our experience of data col-
lection and difficulties to reach pharmacy emplo-
yees. 

European Union legislation and guidelines
issued by EMA ensure quality, safety, and efficacy
of biosimilars basing on the concept of comparabil-
ity of the original and the imitative products. The
concept was developed during supervising biotech-
nological medicinal products undergoing changes in
the manufacturing process since even a slight
change might result in receiving a non-identical
product. The EMA guidelines state that ëany deci-
sion on switching should involve the prescriber in
consultation with the patient, and take into account
any policies that the country might have regarding
the prescribing and use of biological medicinesí and
refers questions on interchangeability practices to
competent national authorities of Member States
(8). Hence, introducing the precise legal framework
which could allow or prevent interchangeable use
and substitution left in the discretion of the EU
Member States (8) and it is common for both small
molecule drugs and biopharmaceuticals. France was
the first country to prohibit ATS of biologics (only
recently a new legislation was presented, explicitly
authorizing automatic substitution of only certain
biosimilars under specific conditions, but not yet
implemented), followed by other countries, includ-
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ing Belgium, Hungary, Spain, Greece, Italy and the
UK (19). However, Polish legislation on Automatic
Therapeutic Substitution at the pharmacy level do
not recognize biopharmaceuticals as a distinct group
of medicines, characterized by specific challenges in
monitoring safety and efficacy of their use.
Currently, there are 37 EMA-authorised biosimilars
(20). Automatic substitution may occur since inno-
vative biopharmaceuticals and their biosimilars
have the same international non-proprietary name
(11). Moreover, in 2015 an official letter from the
Polish Ministry of Health presenting a formal stand
on the ATS of biopharmaceuticals, stating that ëany
substitution of medicines biosynthesized with the
use of biotechnological procedures is allowedí (21).
In the Authorsí opinion, there is a necessity of estab-
lishing currently non-existing legislation of biophar-
maceuticals and a need for improving communica-
tion between people involved in the treatment
process in order to ensure an effective pharmacovig-
ilance program. Such improvement could be
brought by organising joint trainings and confer-
ences on the subject of drug safety monitoring pro-
grams, ATS and biopharmaceuticals for prescribing
physicians and pharmacists. Educating patients on
the specifics of the applied treatment is crucial in
ensuring pharmacovigilance. In the authorsí opin-
ion, none of the suggested solutions alone could
ensure the safety of ATS and only joint efforts could
prove efficient. 
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