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Immunization is known to be one of the most
effective health interventions (1) and vaccines are
being considered some of the greatest achievements
of medicine in the struggle against numerous infec-
tious diseases (2). In addition to this, vaccination has
had an indisputable impact on global health not only
in the worldís poorest countries (3) but also in the
richest ones such as the United States (US), for
instance, where routine childhood vaccination has
kept most vaccine-preventable diseases at the lowest
levels ever (4). 

Considering vaccination as a preventive strate-
gy, it is important to point out that the economic bur-
den of full immunization of children has grown sig-
nificantly over the last decades (4). It might be relat-
ed to the increasing sophistication of vaccines
including pneumococcal or rotavirus vaccination
and popularization of combined vaccines likewise
(5). However, the use of polyvalent vaccines, which

include several antigens in a single administration,
gives multiple potential benefits. Aside from the
reduction in the frequency of visits and possible
complications related to multiple intramuscular
injections, combined vaccines decrease the costs of
administering and stocking separate vaccines as well
as costs of the patientís caregivers who in case of
monovalent vaccines might have to get a childcare
leave repeatedly and be absent from work (5). 

In spite of the fact that immunization demon-
strates efficacy (2, 6), remains one of the most cost-
effective preventive strategies (4), and is related to
the United Nationsí Millennium Goals such as
reduction of child mortality and improvement of
maternal health (3), access to vaccines might be
restricted by their high prices (6, 7). It results,
among other things, from the fact that the develop-
ment of new vaccines is a long and expensive
process (3). Nonetheless, vaccination is indicated as
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crucial for public health (3) and the importance of
access to medicines at affordable prices is empha-
sized both by the European Commission and the US
Department of Health and Human Services (8, 9).
Therefore, on the one hand, affordability of medi-
cines, including vaccines, should be a key goal for
healthcare decision makers (7, 10, 11) but, on the
other, about one-third of the global population is
still unable to obtain essential medicines mainly due
to the price barrier (8, 12). Hence, we attempted an
evaluation of availability and affordability of 7 non-
reimbursed vaccines mostly used in children. We
have also decided to consider market competition
which may affect access to the study vaccines and
their affordability, especially due to potential differ-
ences in drug prices even within one country (7, 10,
13-15).

Material and methods

The study was conducted between October
2016 and October 2017 using a specially designed
anonymous questionnaire comprising three closed-
ended questions. Participation in the study was vol-
untary. We considered 7 non-reimbursed vaccines
(Table 1). The use of brand names is strongly limit-
ed to avoid any accusations of advertising, even
though sometimes these names are presented.

In question 1, participants were to answer
which vaccine is available in their pharmacy and
what is such medicineís price. In question 2, respon-
dents were to indicate if there was a possibility to

order a currently unavailable vaccine and what was
the waiting time. In question 3, however, study par-
ticipants were to choose whether a thermo-insulat-
ing package was available free of charge upon pur-
chase of a vaccine or whether there was an extra
charge for it. If an extra charge was checked, partic-
ipants were to indicate the amount of such a fee. The
questionnaire is available upon request from the cor-
responding author.

The study tool was delivered (by direct contact
and by e-mail) to pharmacists from the Greater
Poland region which is the third largest region in
Poland in terms of population, with approximately
3.5 million inhabitants. Moreover, Greater Poland
covers almost 10% of the surface of Poland and is
comparable to the area of such countries as Belgium
or Armenia. 

Over 700 questionnaires were distributed and
participants were requested to answer at once or to
return the questionnaire by e-mail or by regular mail
at a later date. Potential study participants were
selected from the list of pharmacies in the Greater
Poland (according to information from the Central
Statistical Office at the end of 2016, there were
13,104 regular pharmacies in Poland, of which
1,299 pharmacies in the Greater Poland).
Eventually, answers concerning 505 pharmacies
were included in the study. 198 pharmacies were
excluded from the study, of which 107 because of
the pharmacistsí refusal to join the project, especial-
ly due to the terms of their contract which did not

Table 1. The list of analyzed vaccines and their clinical particulars.

Brand name Clinical particulars 

The meningitis B vaccine is indicated for active immunization of individuals from 
BexseroÆ 2 months of age and older against invasive meningococcal disease caused by 

Neisseria meningitidis group B.

Infanrix- Vaccine against diphtheria, tetanus, pertussis, poliomyelitis and Haemophilus influenzae 
IPV+HibÆ type b disease from the age of 2 months.

Vaccine is indicated for primary and booster vaccination of infants and toddlers against 
Infanrix hexaÆ diphtheria, tetanus, pertussis, hepatitis B, poliomyelitis and disease caused 

by Haemophilus influenzae type b.

RotarixÆ Vaccine is indicated for the active immunization of infants aged 6 to 24 weeks 
for prevention of gastro-enteritis due to rotavirus infection.

VarilrixÆ Vaccine is indicated for active immunization against varicella of healthy 
subjects (from the age of 9 months).

Vaccine is indicated for active immunization for the prevention of 
Prevenar 13Æ invasive disease, pneumonia and acute otitis media caused by Streptococcus pneumoniae

in infants (from 6 weeks), children and adolescents (to 17 years of age).

Vaccine is indicated for active immunization of individuals from the age of 
NimenrixÆ 6 weeks against invasive meningococcal diseases caused by Neisseria meningitidis 

group A, C, W-135, and Y.

Source: www.medicines.org.uk (16)
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allow them to disclose data about drug prices and 91
due to the lack of any reply. Importantly, where
there was no reply received, the request to fill in the
questionnaire was reiterated twice.

In terms of types of pharmacies in Poland
(independent and chain stores), those included were
divided into 4 groups. The first group named ìinde-
pendentî (IN) applied to answers received from a
business organization consisting of only 1 pharma-
cy. The second one, however, was named ìmicro-
chainî (MC) with 2 to 5 stores in the business organ-
ization. The third one and the last one, called
ìchainî (CH) and îbig chainî (BC) applied to a
business organization with 6 to 15 pharmacies or
with more than 15 pharmacies respectively. 

To make the study more interesting, responses
obtained from the pharmacies were compared to
those provided by 10 primary care clinics (PCC)
where vaccines were available for purchase. 15
PCCs refused to join the study without specifying the
grounds for their decision. Due to the no need for
vaccine transportation, the respondents from PCCs
were not asked about the thermo-insulating package.
Money values obtained in Polish zloty (PLN) were
converted to EUR based on the average EUR
exchange rate published by the National Bank of
Poland on October 31, 2017 (EUR 1 = PLN 4.25).
Money values presented in the study are a rounding
of the amounts calculated in the currency conversion. 

RESULTS

In the study, IN pharmacies constituted
41.49%, MC pharmacies ñ 25.53%, CH pharmacies
ñ 18.09%, and BC pharmacies ñ 14.89%. Overall, 5
out of 7 analyzed vaccines were available in all
types of pharmacies. BexseroÆ, however, was not
available offhand at any of the studied IN pharma-
cies while NimenrixÆ was available on the spot only
at BC pharmacies. Importantly, none of the study
vaccines was available in all of the pharmacies
included. Nevertheless, considering convenient
access to vaccines and their availability, it is essen-
tial to point out that although a vaccine might not
have been attainable in selected pharmacies, there
was quite frequently possibility of ordering it from
internal stock in chain pharmacies, making the vac-
cine available on the same or the next day.

Despite the fact that study participants quite
frequently indicated that vaccine was out of stock in
wholesale warehouses, the respondents generally
claimed that vaccines might be delivered to their
pharmacy within 2 or 3 business days. Study partic-
ipants claimed that it resulted from their contracts

and/or cooperation with pharmaceutical companiesí
sales representatives. Pharmacists hardly ever indi-
cated that they had to wait more than 7 business
days for medicine delivery. Nonetheless, in case of
BexseroÆ as well as of Infanrix IPV+HIBÆ, almost
50% and 70% of respondents, respectively (Table
2), indicated that they were unable to order these
vaccines and, therefore, to provide them to their
patients. 

In terms of prices, there were significant dif-
ferences in prices of the study vaccines (Table 2)
between pharmacies, exceeding 100% in the case of
Infanrix hexaÆ. The lowest difference, on the other
hand, was noted for Infanrix IPV+HIBÆ and
amounted to 38.5%. Although thermo-insulating
package seems to be indispensable in proper trans-
portation of vaccines (each of the study vaccines
needs to be stored in a fridge), only 88.17% of the
study pharmacies informed their customers about
such packages. 48.39% of respondents indicated that
thermo-insulating package was free of charge upon
vaccine purchase at their pharmacy. At other phar-
macies, however, the patients had to pay an extra
charge for the thermo-insulating bag. The lowest
price was EUR 0.12 at an IN pharmacy. The highest,
on the other hand, was EUR 0.94 and was reported
for an MC pharmacy. Average price for the thermo-
insulating package was EUR 0.48.

In the case of vaccine prices at PCCs, the low-
est offer saved some money (in PLN) compared to
drugstores prices. Thus, it might seemingly be stat-
ed that prices of vaccines at PCCs were close to
those observed at the pharmacies (Table 2).
Nonetheless, there are some important advantages
of access to vaccines at PCCs, such as no need for a
thermo-insulating package or better control of vac-
cine storage. On the other hand, however, distances
between PCCs included were very long making
patients unlikely to be willing to travel between
cities and/or villages to get a cheaper medicine as it
would not bring them any profit.

DISCUSSION

Access to medicines is considered a primary
human right (10). Therefore, immunization as a very
effective strategy both from the medical and eco-
nomical point of view (1, 2, 4) should be available
for everyone. Moreover, availability and affordabil-
ity of life-saving vaccines is one of the three main
recommendations of the Global Vaccine Action
Plan aimed at closing the immunization gap (1). 

Although Poland is a high-income country
(17), observed price variations of the analyzed vac-
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cines may contribute to the unaffordabili-
ty of these medicines, making the patients
give up vaccination entirely or use vac-
cines selectively. Moreover, our results
generally corroborated with other studies
where authors indicated significant differ-
ences in drug prices which could jeopard-
ize public health (7, 10, 13, 18). 

Taking into consideration changes in
vaccine recommendations, the global vac-
cines market has been growing by appro-
ximately 8% annually and is expected to
reach USD 84.5 billion by 2022 (2).
Moreover, the cost of a complete non-
influenza vaccine set for children aged 0-
18 increased from USD 260 in the 1990s
to about USD 1630 in 2014 which consti-
tuted 12.5% of annual growth rate (4).
This seems to confirm the crucial role of
vaccination but also emphasizes the
importance of unrestricted access to vac-
cines which should be priced adequately
to the local economy. It is important
because lower to middle-income countries
receive rather small external support for
their vaccination programs while these
countries represent about 57% of the
annual global birth rate (19). This might
be due to, among other things, many years
of delay in the introduction of vaccines in
low-income countries compared to indus-
trialized ones (3). Nevertheless, some vac-
cines might be required only in poor areas,
and, due to the lack of a clear return on
investment for pharmaceutical companies
from such locations, the development and
provision of an actual access to immu-
nization is a huge challenge for manufac-
turers (3). Thus, the supply of vaccines to
low-income countries might be considered
one of the main reasons for high vaccine
prices in developed countries. It could be
also recognized as something similar to
ìfree ridingî which stems from the belief
that poor countries have cheap medicines
because they do not pay for research and
development, while these costs are cov-
ered by richer countries (7, 20). Price dis-
crepancies observed in this study show,
however, that vaccine prices could be
optimized even in high-income countries,
leading to a better affordability.

Our findings showed that every vac-
cine analyzed was characterized by price
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differences as well as some problems with its avail-
ability (Table 2). For rotavirus vaccine, the price
ranged from EUR 65.88 (EUR 62.35 at the cheapest
PCC) to EUR 100 at the most expensive pharmacy.
Despite this for the vast majority of patients it would
be impossible or unprofitable (according to data
from Central Statistical Office in Poland the mini-
mum gross salary as of January 1, 2018 is EUR
494.12 and average gross salary according to data
registered at the end of 2017 is EUR 1084.89) to
cover many kilometers within the Greater Poland to
get a cheaper vaccine. The discrepancies presented
confirm that lower prices of vaccines are possible
and could contribute to the cost-effectiveness of
vaccination in richer countries. This statement is in
line with conclusions presented by Aidelsburger et
al. (6) who claimed that cost-saving scenarios could
be implemented in Germany if the rotavirus vaccine
price was reduced by about 65%. On the other hand,
however, in the study by Muangchana et al. (21),
rotavirus vaccine was recognized as cost-effective in
poorer countries. It was also confirmed by Patel et
al. (22) who concluded that rotavirus vaccination
program was predicted to reduce health and eco-
nomic burden of rotavirus gastroenteritis in Pakistan
by approximately 40%.

In spite of the fact that vaccines can prevent
infections and hospitalizations (2, 6, 23), health-care
decision makers should think how to reduce the eco-
nomic burden of vaccination. Our findings showed
that vaccines were generally cheaper at all types of
chain pharmacies than at independent ones. This
finding is in line with a study conducted by Gellad
et al. (24). Price differences between chain and inde-
pendent pharmacies may result from different possi-
bilities of price negotiations. If chain pharmacies
buy e.g. 100 packages of vaccine, they are clearly
able to negotiate better offer than an independent
pharmacy which is interested in single boxes. Thus,
different negotiating power may contribute to the
impaired access to vaccines at the study pharmacies.
The main reason for such view may be referred to
market consciousness. Pharmacies who know in
advance that the price they are offered is signifi-
cantly higher than the retail price at some chain
pharmacies may give up purchasing of such medi-
cine entirely in order to avoid stigmatization as an
expensive place. Furthermore, chain pharmacies
might be more commercially oriented, making them
reduce their profit margins on products which could
be deemed opinion-forming goods. Moreover, chain
pharmacies as suggested by Gellad et al. (24) might
be better perceived owing to the possible common
pricing ensuring same price for the medicine

(including vaccines) anywhere throughout the chain.
The lowest prices of the study vaccines, however,
were offered at PCCs which were independent enti-
ties. This is contrary to possible reasons for price
differences between independent and chain drug-
stores and their chances to negotiate different prices.
Nevertheless, it might be significantly easier to get a
better price at a PCC because sales representatives
of pharmaceutical companies may decide to gener-
ate a better PR and make an ìinvestmentî in the
relationship between such company and a physician.
Anyway, such suppositions and vaccine prices
recorded at PCCs seem to confirm the need for solu-
tions which would contribute to common access to
vaccines at lower prices.

Although the new Reimbursement Act passed
in Poland in 2012 ìreinforcedî the position of the
Polish pharmaceutical market as one of the cheapest
in the EU (25), affordability of vaccines remained
questionable. On the one hand, the Reimbursement
Act made prices of reimbursed medicines rigid and
fixed by the Ministry of Health but, on the other, if
a medicine is not on this list ñ its price can be freely
established. Importantly, most Member States con-
trol pharmaceutical prices for reimbursable medi-
cines but only 5 EU countries regulate prices of all
medicines (26). Thus, it could be crucial to add the
study vaccines onto the Polish reimbursement list or
even to introduce a nationwide price regulation to
allow governmental experts negotiate common
prices.

Apart from the price barrier, possible resigna-
tion from vaccination might result from misconcep-
tions about immunization (27). Among several anti-
vaccine beliefs, some of them seem to be dangerous
and are related to adverse side effects or even
patientís death (27). It could be understandable that
unaware parents are afraid for their children when
they hear such misconceptions, frequently presented
in mass media. Hence it is important to provide
proper education about vaccines and their efficacy
(2, 3, 11, 27) to give the parents accurate informa-
tion instead of browbeating them into vaccinating
their children (27). Moreover, people should be
advised of suitable transportation of vaccines, espe-
cially when they travel from pharmacy to pharmacy
(due to limited financial resources) to buy a cheaper
vaccine. Besides, the thermo-insulating package
protects the vaccine for a limited time only and, as
presented herein, requires an extra charge at many
pharmacies. Therefore, it seems that regulated and
common prices of vaccines as well as providing the
thermo-insulating package as an integral part of vac-
cine purchase might reduce the risks related to inap-
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propriate transportation of vaccines. It would also
ensure a more convenient access to immunization
without the need to keep searching for the vaccine at
a better price.

As found in our study, access to vaccines was
not impaired at PCCs, prices were competitive to
those offered at drugstores, and there was no trans-
portation problem. Therefore, it could be interesting
to support the purchase of vaccines at PCCs. It
might be also convenient because patients do not
need to get a prescription from their PCC and come
back with a vaccine bought at a pharmacy. How-
ever, pharmacists would be clearly very mistrustful
of such a concept as it would naturally make them
lose the market share. Hence healthcare decision
makers could stipulate that vaccine price would be,
for instance, EUR 5 more expensive at a PCC than
at a pharmacy. If someone would rather save time
than money, they may decide to get the medicine
directly from their PCC. Polish healthcare decision
makers should work, however, not only to ensure
unlimited access to vaccines at affordable prices but
also to provide effective education of patients in
order to dispel some common misconceptions (27)
about immunization.

Our study has some limitations, though. It
would, therefore, be interesting to carry out the
study across the country. Nevertheless, the problem
seems to be common throughout Poland and the pre-
sented results were convergent within the Greater
Poland region and might, hence, be considered rep-
resentative. We are also aware that it could be valu-
able to include more PCCs in the study. Inclusion of
more vaccines (e.g. vaccine against hepatitis B)
would add value to such analysis. Last but not least,
further research is necessary to extend the study
onto a larger sample and to update conclusions, thus
it could be interesting to extend the study onto other
European countries and then to incorporate econom-
ic factors into the analysis (e.g. Gini coefficient,
GDP per capita, PPP). 

CONCLUSION

Despite the fact that several committees identi-
fied affordability and availability of medicines as
crucial goals of the public health policy, it seems
that access to the study medicines is still impaired
due to significant price differences of vaccines
offered in Poland, and may require improvement.
Thus, it seems that price regulations should be stip-
ulated for this specific group of medicines and
nationwide negotiations should support achieve-
ment of lowest market prices both within areas with

higher and lower market competition. Potential
decisions should be aimed at providing equal and
affordable access to medicines as well as social edu-
cation about immunization to eliminate common
misconceptions about the issue. 
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