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Abstract 

As the price of innovative and complex therapies increases, availability and access to generic 

medicines is critical for the sustainability of healthcare systems.  

 

The aims of this study were to identify available generic medicines on the Maltese market 

and to develop and validate a questionnaire to assess the perception of the general public 

regarding accessibility to generic medicines.  

 

Two drug classes were selected for the purpose of this study: drugs for oncology and drugs 

acting on the nervous system. Innovator drugs for oncology are expensive and nervous 

system drugs are widely prescribed in Malta and not broadly represented on the national 

health service scheme, requiring patient out of pocket payment. All authorised products as 

listed by the national competent authority were reviewed, and generic products available for 

each active ingredient and the corresponding dose and pharmaceutical forms were analysed. 

A questionnaire was formulated and validation with an expert panel was carried out.  

 

For oncology, 159 generics for 15 originators are available, namely:  Alkylating agents 

(n=16), antimetabolites (n=63), plant alkaloids (n=26), cytotoxic antibiotics (n=18), and 

other antineoplastic agents (n=36). The majority of generic oncology drugs are available as 

parenteral dosage forms (n=139). For nervous system drugs, 467 generics for 114 originators 

were available, namely:  Antiepileptics (n=104), antipsychotics (n=146), hypnotics, sedatives 

and anxiolytics (n=65), antidepressants (n=128), central nervous system stimulants (n=8), 
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and drugs used in addictive disorders (n=16). The majority of generic drugs for nervous 

system disorders are oral preparations (n=435). There were 9 originators for oncology drugs 

and 60 for nervous system drugs which did not have generic counterparts. Results showed 

that for oncology drugs, antimetabolites had the most generics available, while alkylating 

agents had the least. Drugs for nervous system disorders were generally well-represented, 

with antipsychotics having the greatest number of generic products available. The 

questionnaire developed focused on assessing perception of access to generic medicines. 

Overall, the panel agreed that the questionnaire is concise, quick, and easy for the patients to 

reply.  

 

Through this study the available generic medicines on the Maltese market for oncology drugs 

and for drugs acting on the nervous system were identified and a tool to understand the 

perception of generic medicines and accessibility by patients was developed.  
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1.1. Generic Medicines 

According to the World Health Organization (WHO), a generic medicine is “a 

pharmaceutical product, usually intended to be interchangeable with an innovator product 

that is manufactured without a license from the innovator company and marketed after the 

expiry date of the patent or other exclusive rights”.1 The European Medicines Agency (EMA) 

defines a generic medicine as a “product which has the same qualitative and quantitative 

composition in active substances and the same pharmaceutical form as the reference 

medicinal product, and whose bioequivalence with the reference medicinal product has been 

demonstrated by appropriate bioavailability studies”.2 The definition from the United States 

Food and Drug Administration (FDA) is “a drug product that is comparable to a 

brand/reference listed drug product in dosage form, strength, route of administration, quality 

and performance characteristics, and intended use”.3  

 

Generally, generic medicines have the same dosage form, route of administration, efficacy, 

safety, indication for use and quality, but are largely cheaper compared to their reference 

proprietary counterpart (Babar et al., 2010; Dunne et al., 2013; Alrasheedy et al., 2014; 

Hassali et al., 2014a; Hassali et al., 2014b; Alfonso-Cristancho et al., 2015; Dunne & Dunne, 

 
1 The World Health Organization.  WHO Expert Committee on Specifications for Pharmaceutical Preparation 

Forty-Eighth Report [Internet]. Geneva: WHO Technical Report Series, No. 986; 2014 [cited 2020 Aug 06]. 

Available from:  https://apps.who.int/iris/handle/10665/112733 
2 European Medicines Agency (EMA). Questions and answers on generic medicines [Internet]. Canary 

Wharf: EMA; 2011 [cited 2020 Aug 06]. Available from: 

http://www.ema.europa.eu/docs/en_GB/document_library/Medicine_QA/2009/11/WC500012382.pdf. 
3 US Food and Drug Administration (FDA). Approval of generic drugs [Internet]. In: Generic drugs. Silver 

Spring, MD: FDA; 2008 [cited 2020 Aug 06]. Available from: 

http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/SmallBusinessAssistance/ucm127615.p

df 
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2015; El-Dahiyat, 2017; Singh et al., 2020). The differences in the description of generic 

medicines in various regions reflects the divergence of the influence of policies that regulate 

their use, and in turn how they can contribute to the healthcare system (Dunne et al., 2013; 

Alfonso-Cristancho et al., 2015). 

 

 

1.2. Generic Medicines and Sustainability of Healthcare Systems 

Health care costs are one of the key concerns for many countries including out-of-pocket 

payments (Cameron et al., 2009; Jamshed et al., 2009; Al Ameri et al, 2013). A study in 

Pakistan demonstrated that consumers contribute to a significant percentage (77%) of the 

country’s medical-related expenditure (Jamshed et al., 2009). This is also the scenario in 

other low- and middle-income countries where medications are predominantly procured 

privately despite being publicly provided for free or at lower prices (Cameron et al., 2012).  

 

In 2007, yearly prescription drug spending in the United States reached $286 billion (Shrank 

et al., 2009). Pharmaceutical spending in the United Kingdom increased over the recent 

decades which accounts to more than 10% of the total health service budget. In 2010, 

medicine consumption of the United Arab Emirates (UAE) increased to 4 billion UAE 

dirhams (Al Ameri et al., 2013). More than 78% of the New Zealand health system is also 

publicly subsidised, however medicine expenditures are still increasing (Babar et al., 2011; 

Tobin & Laing, 2015). 
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In Sweden, the total cost for medicine procurement more than doubled across a decade owing 

to an increase in bulk of pharmaceuticals, a transition to more costly drugs and related 

expenses with the entry of new pharmaceuticals (Andersson et al., 2007). Health care costs 

in Portugal in 2008 accounted to 10% of GDP, from which pharmaceuticals comprised 

21.3%, one of the highest shares in the European Union (Quintal & Mendes, 2011). On a per 

capita basis, Ireland’s medicine expenditure (€1.9 billion) was more than other European 

countries in 2010 and the spending was consistent for 3 more years (O’Leary et al., 2015). 

 

As the price of innovative and complex therapies, and pharmaceutical expenditure increases, 

availability and access to generic medicines is critical for the sustainability of healthcare 

systems. Being therapeutically equivalent, generic medicine use translates into significant 

savings for both the government and the consumers, and in turn, improves availability and 

affordability of medicines (Jamshed et al., 2009; Babar et al., 2010; Cameron et al., 2012; 

Hassali et al., 2014a; Hassali et al, 2014b; El-Dahiyat, 2017).  

 

From data between 1997 and 2000, a health economic research in the USA stated that generic 

substitution could have rendered savings up to $2.9 billion for elderly populations and for 

those younger than 65 years old, $5.9 billion (Haas et al., 2005). In the United States, the cost 

of generics is less than one-third of the originator, which translates into more effective patient 

health services (Alfonso-Cristancho et al., 2015). In Europe, generic medicine use renders an 

estimated savings of €25 billion per year for consumers and health care systems (Godman et 
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al., 2010). In a report of WHO in 20104, generic substitution in a study involving 17 middle 

income countries resulted to an estimation of an average of 60% cost reduction for patients. 

Underutilization of generics was indicated as one of the primary causes of inefficiency in 

health care in the same report. 

 

About 70% of the population in Yemen lack access to medicines and basic health services 

and there is no national level policy to improve or boost generic medicines use, along with 

negative perceptions and availability of counterfeit medicines (Al-Tamimi et al., 2013). 

Generic medicines contribute to the containment of escalating healthcare budgets if they are 

maintained on the market in large amounts and at reasonable prices (Dylst et al., 2013). 

Sustaining medicine access remains a challenge for government officials of developing 

countries (Simoens & De Coster, 2006; Kotwani, 2010; Dunne et al., 2013; Yousefi et al., 

2015; Alam et al., 2017).  

 

 

1.3. Generic or International Non-proprietary Name (INN) Substitution and 

Prescribing 

Prescriptions from doctors greatly influence the medications their patients are taking and 

procuring and prescribing by generic name or the INN increases patient access to generic 

medications. Generic substitution is widely practiced in Europe. However, there are several 

 
4 World Health Organisation. The World health report 2010: health systems financing: the path to universal 

coverage. Geneva, 2010 [cited 2020 Aug 29]. Available from: https://www.who.int/whr/2010/whr10_en.pdf 
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concerns being raised such as medication non-adherence when patients are switched across 

generic brands. Particularly for the elderly, confusion can arise due to differences in physical 

appearance since patients may receive different generic formulations for the same medicine 

every time they have their prescription refilled (Babar et al., 2010; Dylst et al., 2013). 

Another argument could be the opposite; that generic prescribing can improve medication 

adherence as patients can sustain to purchase them regularly being cheaper and accessible. 

This is evident especially at times when the branded medicine is not in stock (Al-Tamimi et 

al., 2013). The consumers’ inclination to a particular brand, including in the case of branded 

generics, was pointed out as a vital parameter affecting generic substitution (Babar et al., 

2010). 

 

Various policies have been implemented to publicize the use of generic medicines which 

include generic substitution in the United States, obligatory generic substitution in Sweden 

and Finland, and generic prescribing in the United Kingdom (Dylst et al., 2013; Hassali et 

al., 2014a). Great Britain leads generic prescribing among many other European countries, 

including most prescriptions of NHS patients in England. The Pharmaceutical Benefits 

Scheme (PBS) scripts in Australia are filled with generics. In Canada, using generic drugs in 

supplying prescriptions translated to significant savings in 2009 (Babar et al., 2011). 

 

In Malta, a proposal for international non-proprietary name (INN) or generic prescribing, 

instead of an originator product, was dismissed in 2006. The goal was to improve medicine 

access, giving patients cheaper options and increasing the exposure of generic products on 
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the market.5 Having been turned down, pharmacists are still given the opportunity to present 

generic counterparts to patients in accordance with Article 80 of the Medicines Act 20036 

except in cases where 'no substitution is allowed' is indicated (Azzopardi & Zarb Adami, 

2012). 

 

 

1.4. Public Perception of Generic Medicines 

Globally, the levels of patient acceptance to generic medicines is variable (Dunne & Dunne, 

2015; Tobin & Laing, 2015). In Jordan, 78% of consumers permit generic substitution, but 

this is likely owing to the high cost of medicines and not necessarily due to their 

understanding of generics (Tobin & Laing, 2015). The positive acceptance of generic 

medicines in Brazil does not subsequently lead to consumption as there are other factors such 

as cost, supply, or availability which affects a patient’s choice (Guttier et al., 2017). 

 

A Malaysian study on perceptions of the affordability of medicines resulted in more than 

40% of respondents agreeing that there is an association between the price and quality of 

medicines (Babar & Ibrahim, 2003). This indicates that some consumers may relate cheaper 

medicines to inferior quality (Himmel et al., 2005; Thomas &Vitry, 2009). Previous 

 
5 Farrugia M. Proposal to ban prescription of brand medicines turned down [Online]. Times of Malta; 2006 

Sept 14 [cited 2020 Jul 30]. Available from: URL: 

www.timesofmalta.com/articles/view/20060914/local/proposal-to-ban-prescription-of-brand-medicines-

turned-down.41494 
6 Medicines Act 2003 [Internet]. Malta [cited 2020 Aug 28]. Available from: 

https://legislation.mt/eli/cap/458/eng/pdf 



8 

 

Malaysian studies reported patients’ unacceptance of generics, with the majority having 

negative views on their quality, safety, and efficacy (Hassali et al., 2014a; Hassali et al., 

2014b). 

 

In a survey conducted in Japan in 2008, it was revealed that 40 % of respondents were 

unaware that generics were cheaper than branded drugs (Hoshi & Kimura, 2008). In studies 

carried out in South Africa and Auckland New Zealand, misconceptions about generics were 

reported to be quite prevalent (Tobin & Laing, 2015). In UAE, the variability and 

acceptability of generic medicine packaging appearance when compared to branded drugs 

contribute to lesser acceptance of generics (Sharif et al., 2016). Until the early part of the 

21st century, Ireland has a conventional low level of generic medicine use. This is 

suggestively attributed to negative views both by prescribers and patients and the relatively 

minimal price differences between branded and generic medicines (O’Leary et al., 2015). 

Lebanon also has low recognition of the financial benefit which leads to patients’ 

unacceptance to choose and procure them (Saleh et al., 2017).  

 

In a survey disseminated to commercially insured people in the USA, minimal willingness 

to use generics was reported among the respondents despite their awareness of the advantage 

over branded medicines in terms of economic value and lack of differences in side effects 

(Shrank et al., 2009; Keenum et al., 2012; Alrasheedy et al., 2014). This was consistent in 

another study on the mismatch of patients’ beliefs and their actual procurement of over-the-

counter (OTC) generic medicines (Kohli & Buller, 2013). In Iraq, medicines dispensed for 
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free in the government sector are generally generics unlike in private pharmacies. 

Regulations which would enable pharmacists and physicians to promote use of generics to 

reduce consumer expenditures have not been implemented. Consequently, the consumers' 

understanding and acceptance of generic medicines solely determine the rate of generic 

medicine use (Sharrad & Hassali, 2011). 

 

Various studies reported diverse correlations of sociodemographic profile of patients to the 

perception of generic medicines. A study conducted in Colombia, indicated that individuals 

with lower income and lower education level tend to be less knowledgeable and hold more 

negative attitudes toward generics (Shrank et al, 2009). This was parallel to literature reviews 

carried out which stated that acceptance of generic medicines appears to be low in patients 

from lower socioeconomic groups (Hassali et al., 2009; Dunne & Dunne, 2015). Studies from 

the UAE, Portugal and New Zealand suggested that the level of patients’ approval to generics 

tends to increase with the level of education (Babar et al., 2010; Quintal & Mendes, 2011; 

Tobin & Laing, 2015). In contrast, a study in UAE revealed that some of highly educated 

respondents demonstrated uncertainty of generic medicines efficacy (Al Ameri et al., 2013).  

With a study population of lower socioeconomic status and education, a research in the USA 

showed that over half of the respondents are willing to use generics than branded drugs (Kohli 

& Buller, 2013). Most of the younger and wealthy patients in the USA reported preference 

for a generic over a brand name drug and belief of its superior safety (Shrank et al., 2009). 

This was not the case in a study in Brazil where the wealthiest populations are less willing to 

take generic drugs (Guttier et al., 2017).   
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1.5. Setting 

The National Health System (NHS) in Malta is unique in which patients can be eligible to a 

nationwide pharmaceutical service called the Pharmacy Of Your Choice (POYC) scheme, 

which was launched in 2008. Patients are benefitting from free medicines procured by the 

government, which are distributed through private community pharmacies. These medicines 

are included on the Government Formulary List (GFL) for chronic conditions listed in the 

second part of the Fifth Schedule of the Social Security Act which includes a range of 

medicines for different indications and chronic diseases. Meeting the increasing number of 

beneficiaries and facilitating access to health care, entitled patients can collect their 

medicines from any pharmacy of their choice in which they register. Most of these medicines 

supplied are generic products. Along with the government service, private health services are 

also provided.7  

 

 

1.6. Rationale for the study 

In 2012, the generics market was described as still in its early stage, imposing the need for 

more awareness among the Maltese population (Azzopardi & Zarb Adami, 2012). In Malta, 

the experience gained by the authorisation and marketing of generics over the years implied 

that generic medicinal products are well-accepted, however the local accessibility of generics 

is yet to be explored (Borg et al., 2014). 

 
7 Azzopardi-Muscat N, Buttigieg S, Calleja N, Merkur S. Health Systems in Transition: Malta Health system 

review. European observatory on health system and politics 2017; 19(1):16-18 [cited 2020 Aug 08]. Available 

from URL: http://www.euro.who.int/__data/assets/pdf_file/0009/332883/Malta-Hit.pdf?ua=1 
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Subsequently, data compiled during a World Pharmacy Day campaign to understand 

consumer perspective on generic medicines was available and prompted the rationale for this 

study.  The data available was streamlined for publication (Appendix 1) and reported an 

overall positive perception of generic medicines, indicating improvement from the former 

study. In the 2020 data, respondents were knowledgeable on the definition of a generic 

medicine, had experience using generic medicines and would shift to a generic medicine if 

the innovator product was out-of-stock (Sammut Bartolo et al, 2020).  Among the limitations 

of the Sammut-Bartolo et al research were the sampling method and size which limited the 

generalisation of the results and parameters that may influence use of generic medicines such 

as comorbidities and medicine currently taken by the patient, were not evaluated (Sammut 

Bartolo et al, 2020). 

 

Against this background, this research was developed to focus on identifying availability of 

generic medicines and to establish a robust tool to measure consumer perspective.  

 

 

1.7. Aims 

The aims of this study were to identify available generic medicines on the Maltese market 

and to develop and validate a questionnaire to assess the perception of the public regarding 

accessibility to generic medicines.  
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2.1. Study Design 

This study was a descriptive, quantitative study, focusing on the availability of generic 

products on the Maltese market for oncology drugs and drugs acting on the nervous system. 

 

 

2.2. Procedure for Data Collection  

Two drug classes were selected to identify the availability of generic medicines on the 

Maltese market namely drugs for oncology and drugs acting on the nervous system. The 

rationale for identifying these two classes were affordability and access on the NHS system. 

 

Contemporary management of cancer is predicated on the availability and affordability of 

antineoplastic agents. Through time, these agents improved through research and 

development geared towards targeted therapy. However, these advancements have come at a 

very substantial cost (Meropol & Schulman, 2007; Siddiqui & S. Vincent, 2012).  

 

Nervous system drugs are among the most widely prescribed medicines in Malta. This class 

of drugs is not broadly represented on the national health service scheme, requiring patient 

out of pocket payment. 
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All authorised products in Malta were reviewed by accessing the national database available 

on the Malta Medicines Authority website.8 Data compiled includes classification, medicine 

name, active ingredient, dosage, pharmaceutical form, Anatomical Therapeutic Chemical 

(ATC) code, Authorisation date and Marketing Authorisation Holder. The generic products 

available for each active ingredient, and their corresponding classification, dosage and 

pharmaceutical forms were analysed. The classification was based on the ATC code 

classification system and the British National Formulary classification9 . Biological and 

biosimilar medicines were excluded from the analysis since interchangeability and 

substitution in this area is not at the same level as practiced with non-biologic drugs.  

 

 

2.3. Development of Questionnaire 

This descriptive quantitative study involved development of a questionnaire based on 

literature (Hassali et al., 2009; Kobayashi et al., 2011; Sharrad & Hassali, 2011; Azzopardi 

& Zarb Adami, 2012; Skaltas & Vasileiou, 2015; Sammut Bartolo et al, 2020) to understand 

the perception of generic medicines and accessibility by patients.  

 

The developed questionnaire (Appendix 2) consisted of two sections. The first section is 

intended to gather the respondents’ demographic information. The second section is 

 
8 Medicines Authority. Medicines Authority Medicines Database [Internet]. Malta; 2020 [cited 2020 Jan 8]. 

Available from: http://medicinesauthority.gov.mt/advanced-search 
9 Joint Formulary Committee. British National Formulary [Internet]. London: British Medical Association and 

Royal Pharmaceutical Society of Great Britain; [cited 2020 Aug 31]. Available from: https://bnf.nice.org.uk/ 



15 

 

comprised of four multiple-choice questions and an open-ended question to assess 

accessibility to generics for medicines taken.  

 

Question 1 surveys if the patient knows the correct description of a generic medicine. The 

use of generic medicines can be reflected from the patient’s understanding of what they are 

(Azzopardi & Zarb Adami, 2012).  

 

The second question explores the reasons why patients are using generic medicines. Related 

to the previous question, knowledge of generic medicines is investigated, asking if the 

rationale for use was because it was cheaper and whether they are confidently informed that 

generics are similarly effective and safe.  

 

Some patients are already using generic products or may have been switched to a generic 

medicine from an innovator brand. There are also patients who do not take generic medicines 

or prefer branded products. The parameters affecting such instances are not included in the 

scope of the questionnaire. 

 

The reasons for not using a generic product are probed in Question 3. The consumers’ 

negative views about generic medicines may be correlated with lack of education and 

information (Dunne & Dunne, 2015; Sammut Bartolo et al., 2020). Healthcare professionals 
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have also reported negative perceptions which may influence the opinion of patients about 

generic medicines (Colgan et al., 2015; Toverud et al., 2015; Sammut Bartolo et al., 2020). 

 

Purchase of medicines, especially those which are prescription-only (POM) is affected by 

the prescriptions from the doctors who have the choice to prescribe originator brands. In this 

case, the patient’s preference towards generic counterparts would be limited. This in turn, 

can also affect whether the patients have been using the innovator brand from the time the 

medication was started. Furthermore, the patient could not be aware of the availability of 

generic alternatives for the medications being taken. 

 

Question 4 posed a situation where the particular brand is not in stock and the possible actions 

for the patient. A generic counterpart could be an option, if available, some would wait for 

the medicine to be back in stock and another action which could be taken is seeking advice 

from the doctor or the pharmacist. 

 

The final part of the questionnaire asks the patient to list all medications currently being taken 

and, whether the generic or originator brand is being taken. This is intended to identify 

comorbidities, number of medications taken and the potential of the patient to use generics 

so as to be able to correlate with the responses to the other questions. 
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2.4. Validation of Questionnaire 

The questionnaire was validated by a panel of five persons, comprising a community 

pharmacist, an academic pharmacist, a general practitioner, and two lay persons. These 

persons were given the task to review the content of the questionnaire and to recommend any 

changes.  

 

A pharmacist was selected by convenience sampling to translate the English questionnaire to 

Maltese, and another pharmacist was recruited to perform back-translation of the Maltese 

questionnaire to English. 

 

2.5. Ethical Considerations 

The University Research Ethics Committee (UREC) form was filled out and self-assessment 

resulted in no issues being identified. The form, together with the study protocol and 

proposal, were submitted to the Faculty of Medicine and Surgery Research Ethics Committee 

(FREC) for record and audit purposes (Appendix 3). 

 

2.6.  Dissemination 

The dissemination activities pertaining to this study included the publication of the Sammut-

Bartolo data (Appendix 1) and an accepted abstract at the 2020 FIP virtual conference 

(Appendix 4).  
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3.1. Generics and Originators for Oncology Drugs  

The number of generic products and originators for oncology drugs by classification are 

presented in Table 3.1. The results indicate that the total number of generics for oncology 

drugs available in Malta is 159, representing 15 innovators. The number of generics available 

are: antimetabolites (n=63), other antineoplastic agents (n=36), plant alkaloids (n=26), 

cytotoxic antibiotics (n=18), and alkylating agents (n=16). 

Table 3.1. Number of Generics and Originators for Oncology by Classification 

CLASS SUB-CLASS 
GENERICS ORIGINATORS 

SUB* CLA** SUB* CLA** 

Alkylating 

Agents 

Nitrogen Mustard 

Analogues 
8 

16 

4 

4 
Alkyl Sulfonate 1 0 

Nitrosourea 1 0 

Other Alkylating 

Agents 
6 0 

Antimetabolites 

Folic Acid Analogues 14 

63 

1 

5 Purine Analogues 3 3 

Pyrimidine Analogues 46 1 

Plant Alkaloids 
and Natural 

Products 

Vinca Alkaloids and 
Analogues 

6 

26 

0 

1 Podophyllotoxin 

Derivatives 
10 1 

Taxanes 10 0 

Cytotoxic 

Antibiotics 

Actinomycin 1 

18 

0 

0 
Anthracyclines 9 0 

Other Cytotoxic 

Antibiotics 
8 0 

Other 

Antineoplastic 

Agents 

Platinum Compounds 16 

36 

0 

5 

Methylhydrazine 2 0 

Protein Kinase Inhibitor 3 0 

Other Antineoplastic 
Agents 

15 5 

TOTAL 159 15 

* Total number per sub-classification 

** Total number per classification 
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3.1.1. Number of Generics by Sub-classification by Active Ingredient and Route of 

Administration 

The number of generic products and originators of the sub-classifications for oncology are 

tabulated by active ingredient and route of administration in Tables 3.2 to 3.6. 

 

Route of administration are designated as oral, parenteral, topical, or rectal. The oral route 

includes tablets (coated, gastro-resistant, chewable, orodispersible, soluble, sublingual and 

modified-release), capsules (hard, soft, gastro-resistant and modified-release), liquid dosage 

forms (solution, drops, syrup and suspension) and others (oral lyophilisates and granules for 

oral solution). The parenteral route is comprised of powders and concentrates for solution, 

and emulsion for injection and infusion. The topical route includes creams and rectal 

solutions is assigned as rectal route. 

 

Cyclophosphamide is only available on the market as originator products as both oral and 

parenteral dosage forms. The majority of the generic alkylating agents identified are 

parenteral formulations. Parenteral bendamustine has the highest number of generics (n=5) 

with no identified originators. 
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Table 3.2. Number of Generics and Originators for Alkylating Agents by Active 

Ingredient and Route of Administration 

SUB-CLASS 
ACTIVE 

INGREDIENTS 

ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Nitrogen 
Mustard 

Analogues 

Cyclophosphamide Oral 0 1 

Cyclophosphamide 

Monohydrate 
Parenteral 0 2 

Chlorambucil Oral 1 1 

Melphalan Oral 1 0 

Ifosfamide Parenteral 1 0 

Bendamustine 

Hydrochloride 
Parenteral 5 0 

Alkyl Sulfonate Busulfan Oral 1 0 

Nitrosourea Lomustine Parenteral 1 0 

Other 
Alkylating 

Agents 

Cisplatin Parenteral 3 0 

Dacarbazine Parenteral 3 0 

 

 

Ralitrexed, oral fludarabine phosphate and topical fluorouracil do not have generic 

counterparts. Cytarabine has the greatest number of generics (n=18), followed by 

gemcitabine (n=14), both with no originators identified. Both mercaptopurine and parenteral 

fludarabine have 1 originator and 1 generic counterpart on the market. Only fluorouracil has 

a topical formulation among all drugs captured for this study. For this sub-class, there are 

more parenteral than oral formulations identified which are mostly generics. 
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Table 3.3. Number of Generics and Originators for Antimetabolites by Active 

Ingredient and Route of Administration 

SUB-CLASS 
ACTIVE 

INGREDIENT 

ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Folic Acid 

Analogues 

Methotrexate Oral 1 0 

Methotrexate Parenteral 11 0 

Raltitrexed Parenteral 0 1 

Pemetrexed Parenteral 2 0 

Purine 
Analogues 

Mercaptopurine Oral 1 1 

Tioguanine Bp Oral 1 0 

Fludarabine 
Phosphate 

Parenteral 1 1 

Fludarabine 

Phosphate 
Oral 0 1 

Pyrimidine 

Analogues 

Cytarabine Parenteral 18 0 

Fluorouracil Parenteral 7 0 

Fluorouracil Topical 0 1 

Gemcitabine Parenteral 14 0 

Capecitabine Oral 7 0 

 

 

Parenteral etoposide (n=10) and docetaxel (n=8) have the greatest number of generics. Oral 

etoposide is present on the market only as its innovator brand, which is also the only oral 

preparation and originator identified from the group. 
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Table 3.4. Number of Generics and Originators for Plant Alkaloids and Natural 

Products by Active Ingredient and Route of Administration 

SUB-CLASS 
ACTIVE 

INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Vinca Alkaloids 

and Analogues 

Vincristine Sulfate Parenteral 2 0 

Vinblastine Sulfate Parenteral 1 0 

Vinorelbine 
Tartrate 

Parenteral 3 0 

Podophyllotoxin 

Derivatives 

Etoposide Parenteral 10 0 

Etoposide Oral 0 1 

Taxanes 
Paclitaxel Parenteral 2 0 

Docetaxel Parenteral 8 0 

 

 

All cytotoxic antibiotics are available on the market as generic parenteral products, led by 

mitomycin (n=5). Among the anthracyclines, mitoxantrone has the greatest number of 

generics (n=4). 

Table 3.5. Number of Generics and Originators for Cytotoxic Antibiotics by Active 

Ingredient and Route of Administration 

SUB-CLASS 
ACTIVE 

INGREDIENT 

ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Actinomycin Dactinomycin Parenteral 1 0 

Anthracyclines 

Doxorubicin 

Hydrochloride 
Parenteral 1 0 

Epirubicin 
Hydrochloride 

Parenteral 1 0 

Idarubicin 

Hydrochloride 
Parenteral 3 0 

Mitoxantrone Parenteral 4 0 

Other 

Cytotoxic 

Antibiotics 

Bleomycin Sulfate Parenteral 3 0 

Mitomycin Parenteral 5 0 
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Irinotecan is most widely available as generics (n=12) representing 3 originators. Amsacrine 

exists on the market as the reference product. Parenteral dosage forms comprise 30 out of 35 

generics identified for this group. 

 

Table 3.6. Number of Generics and Originators for Other Antineoplastic Agents by 

Active Ingredient and Route of Administration 

SUB-CLASS 
ACTIVE 

INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Platinum 
Compounds 

Cisplatin Parenteral 1 0 

Carboplatin Parenteral 6 0 

Oxaliplatin Parenteral 9 0 

Methylhydrazine Procarbazine Oral 2 0 

Protein Kinase 

Inhibitor 
Everolimus Oral 3 0 

Other 

Antineoplastic 

Agents 

Amsacrine Parenteral 0 1 

Hydroxycarbamide Oral 1 1 

Topotecan Parenteral 2 0 

Irinotecan 

Hydrochloride 
Trihydrate 

Parenteral 12 3 

 

 

3.2. Generics and Originators for Drugs for Nervous System 

Table 3.7 indicates the number of generic products and originators for nervous system drugs 

by classification. The number of generics available are: antipsychotics (n=146), 

antidepressants (n=128), antiepileptics (n=104), hypnotics, sedatives and anxiolytics (n=65), 

drugs used in addictive disorders (n=16) and Central Nervous System (CNS) stimulants 

(n=8). The total number of generics identified were 467 for 114 innovators. 
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Table 3.7. Number of Generics and Originators for Drugs for Nervous System by 

Classification 

 

SUBCLASS GENERICS ORIGINATORS 

Antiepileptics 104 33 

Antipsychotics 146 34 

Hypnotics, Sedatives and Anxiolytics 65 14 

Antidepressants 128 16 

CNS Stimulants 8 14 

Drugs Used in Addictive Disorders 16 3 

TOTAL 467 114 

 

 

 

3.2.1. Number of Generics by Sub-classification by Active Ingredient and Route of 

Administration 

In Tables 3.8 to 3.13, the number of generic products and originators of the sub-

classifications for nervous system drugs are tabulated by active ingredient and route of 

administration. The same designation for route of administration as for oncology drugs was 

applied (section 3.1.1). 

 

Among the antiepileptics, parenteral phenytoin, oral sodium valproate and vigabatrin are not 

represented with generic products. Pregabalin has the highest number of identified generics 

(n=28), followed by levetiracetam (n=16) and gabapentin (n=13), all of which do not have 
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originators. Oral oxcarbazepine and primidone have equal proportions of generics and 

innovators identified (n=1). Carbamazepine, lamotrigine and oral phenytoin have more 

originators than generics. Generic oral antiepileptics are about three times more than their 

originators.  

 

Table 3.8. Number of Generics and Originators for Antiepileptics by Active Ingredient 

and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Pregabalin Oral 28 0 

Levetiracetam Oral 16 0 

Gabapentin Oral 13 0 

Topiramate Oral 8 7 

Clonazepam Oral 7 0 

Zonisamide Oral 6 0 

Lacosamide Oral 4 0 

Ethosuximide Oral 3 1 

Lamotrigine Oral 3 6 

Levetiracetam Parenteral 3 0 

Phenobarbital Oral 3 0 

Valproate Sodium Parenteral 3 1 

Carbamazepine Oral 2 4 

Phenobarbital Parenteral 2 0 

Oxcarbazepine Oral 1 1 

Phenytoin Oral 1 3 

Primidone Oral 1 1 

Phenytoin Parenteral 0 1 

Valproate Sodium Oral 0 6 

Vigabatrin Oral 0 2 
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Oral risperidone (n=34), olanzapine (n=28), aripiprazole (n=24) and oral haloperidol (n=11) 

are among those which are well represented with generic products. There are no identified 

originators for olanzapine and aripiprazole considering their large number of available 

generics. Parenteral chlorpromazine hydrochloride, oral levomepromazine, oral flupentixol, 

oral and parenteral zuclopenthixol, pimozide, lithium carbonate and parenteral risperidone 

do not have generic counterparts on the market. There are more originators available than 

generics of fluphenazine decanoate, trifluoperazine and flupentixol decanoate. Parenteral 

levomepromazine, parenteral prochlorperazine mesylate and parenteral haloperidol have a 

1:1 ratio of generics to originators. Among the generics from this group, there are a total 140 

oral and 6 parenteral dosage forms. There are more originators (n=14) than generic parenteral 

preparations. 
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Table 3.9. Number of Generics and Originators for Antipsychotics by Active Ingredient 

and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Risperidone Oral 34 4 

Olanzapine Oral 28 0 

Aripiprazole Oral 24 0 

Haloperidol Oral 11 1 

Quetiapine Oral 9 3 

Clozapine Oral 7 2 

Quetiapine Fumarate Oral 5 0 

Amisulpride Oral 5 0 

Chlorpromazine 

Hydrochloride 
Oral 4 0 

Prochlorperazine Maleate Oral 4 1 

Ziprasidone Oral 4 0 

Sulpiride Oral 4 0 

Haloperidol Parenteral 2 2 

Levomepromazine Parenteral 1 1 

Fluphenazine Decanoate Parenteral 1 2 

Prochlorperazine Mesilate Parenteral 1 1 

Trifluoperazine 

Hydrochloride 
Oral 1 2 

Flupentixol Decanoate Parenteral 1 2 

Chlorpromazine 

Hydrochloride 
Parenteral 0 1 

Levomepromazine Oral 0 1 

Flupentixol Oral 0 1 

Zuclopenthixol Acetate Parenteral 0 2 

Zuclopenthixol 
Dihydrochloride 

Oral 0 3 

Pimozide Oral 0 1 

Lithium Carbonate Oral 0 1 

Risperidone Parenteral 0 3 
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From the group of hypnotics, sedatives, and anxiolytics, there are more oral (n=47) than 

parenteral generic products (n=14). Bromazepam and parenteral midazolam have the most 

generics (n=7), while mexazolam, flurazepam, etifoxine hydrochloride and oral 

lormetazepam have none. Midazolam has no identified originator product. Parenteral 

lorazepam has 1 innovator and 1 generic on the market. Throughout this study, only diazepam 

has a rectal preparation and is available as a generic medicine.  

 

Table 3.10. Number of Generics and Originators for Hypnotics, Sedatives and 

Anxiolytics by Active Ingredient and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Bromazepam Oral 7 1 

Midazolam Parenteral 7 0 

Diazepam Oral 6 1 

Diazepam Parenteral 5 0 

Lorazepam Oral 5 1 

Clobazam Oral 5 1 

Alprazolam Oral 5 2 

Diazepam Rectal 4 0 

Hydroxyzine 
Hydrochloride 

Oral 4 1 

Nitrazepam Oral 4 1 

Zolpidem Tartrate Oral 4 1 

Buspirone Hydrochloride Oral 3 0 

Temazepam Oral 3 0 

Lorazepam Parenteral 1 1 

Chloral Hydrate Oral 1 0 

Lormetazepam Parenteral 1 0 

Mexazolam Oral 0 1 

Etifoxine Hydrochloride Oral 0 1 

Flurazepam Oral 0 1 

Lormetazepam Oral 0 1 
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For antidepressants, the ratio of generics to originators is 8:1. All dosage forms identified are 

oral. Bupropion, tianeptine and the combination preparation of flupentixol and melitracen do 

not have generics available. Among those which are well represented with generic products 

are escitalopram (n=22), duloxetine hydrochloride (n=16), amitriptyline hydrochloride 

(n=12) and fluoxetine (n=11). Amitriptyline hydrochloride and fluoxetine do not have 

identified originators. 

 

Table 3.11. Number of Generics and Originators for Antidepressants by Active 

Ingredient and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Escitalopram Oral 22 3 

Duloxetine Hydrochloride Oral 16 0 

Amitriptyline Hydrochloride Oral 12 0 

Fluoxetine Oral 11 1 

Sertraline Hydrochloride Oral 10 0 

Mirtazapine Oral 10 0 

Venlafaxine Oral 9 0 

Paroxetine Oral 8 1 

Citalopram Oral 7 0 

Imipramine Oral 4 0 

Nortriptyline Hydrochloride Oral 4 2 

Trazodone Hydrochloride Oral 4 0 

Clomipramine Hydrochloride Oral 2 3 

Maprotiline Hydrochloride Oral 2 0 

Fluvoxamine Maleate Oral 2 2 

Moclobemide Oral 2 0 

Mianserin Hydrochloride Oral 2 0 

Agomelatine Oral 1 0 

Bupropion Hydrochloride Oral 0 2 

Tianeptine Oral 0 1 

Flupentixol/Melitracen Oral 0 1 
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All CNS stimulants identified are oral preparations and unlike other sub-classes, there were 

more originators than generics. Methylphenidate has the highest number of generics (n=4) 

representing the same number of originators. Atomoxetine and piracetam are only marketed 

as innovators. 

 

Table 3.12. Number of Generics and Originators for CNS Stimulants by Active 

Ingredient and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Methylphenidate 

Hydrochloride 
Oral 4 4 

Dexamfetamine Sulfate Oral 3 0 

Modafinil Oral 1 1 

Atomoxetine Oral 0 8 

Piracetam Oral 0 1 

 

 

Drugs used in addictive disorders are mostly available as generic products. Methadone 

hydrochloride has the greatest number of generics (n=6) having no originators. Disulfiram is 

available on the market as 1 generic and 1 innovator product. All generic products of the 

active ingredients in the group are for oral administration. 
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Table 3.13. Number of Generics and Originators for Drugs Used in Addictive Disorders 

by Active Ingredient and Route of Administration 

ACTIVE INGREDIENT 
ROUTE OF 

ADMINISTRATION 
GENERICS ORIGINATORS 

Methadone Hydrochloride Oral 6 0 

Buprenorphine Oral 5 2 

Naltrexone Hydrochloride Oral 4 0 

Disulfiram Oral 1 1 

 

 

3.3. Questionnaire 

Following questionnaire validation, comments put forward by the panel were taken into 

consideration. One suggestion was to add ‘other’ option for gender. Another amendment was 

the addition of “I do not take/ prefer taking branded medication” as an option to question 2. 

The panelist stated that patients may be buying medication which is not available as a generic 

or they prefer buying the originator brand. Asking for a healthcare professional’s advice 

when the particular brand is out-of-stock could also be an option for patients. This led to 

inclusion of “Ask doctor/pharmacists for opinion” to question 4.  Overall, the panel agreed 

that the questionnaire is concise, quick and easy for the patients to reply. 
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Chapter 4 

Discussion 
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4.1. Availability of Generic Medicines for Oncology and Nervous system drugs in Malta 

The results showed that for oncology drugs, antimetabolites had the most generics available, 

while alkylating agents have the least. Folic acid and pyrimidine analogues were noted to be 

the most widely available as generic products, considering the number of originators on the 

market. All cytotoxic antibiotics identified were available as generics. Most of the identified 

generic drugs for oncology were parenteral dosage forms, with cytarabine having the greatest 

number. There were 9 originators for oncology drugs which do not have generic products for 

the following active ingredients; cyclophosphamide, ralitrexed, oral fludarabine, topical 

fluorouracil, oral etoposide, amsacrine. Bendamustine, cytarabine and gemcitabine had no 

identified originators. 

 

Drugs for nervous system disorders were generally widely available as generics, led by 

antipsychotics. The majority of generic drugs for nervous system were oral preparations. Oral 

risperidone had the highest number of generics. Diazepam was well represented by generics 

in all its routes of administration.Antidepressants are shown to have several available 

generics for a relatively small number of originators. Parenteral antipsychotics had more 

originators available than generics. This was also the case of CNS stimulants, which however 

had the least among the sub-classifications. Risperidone was noted to have the greatest 

number of non-proprietary products available. There were no identified originators for 

antipsychotics such as olanzapine and aripiprazole, and antiepileptic pregabalin, considering 

their large number of available generics. Antiepileptics such as valproate sodium, modified-

release carbamazepine, lamotrigine and vigabatrin, and antipsychotics similarly to parenteral 

dosage forms for haloperidol, flupentixol, zuclopenthixol and risperidone did not have 
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generic products available. Overall, there were 60 originators which did not have generic 

counterparts. 

 

To the authors best knowledge, no similar published studies on generic availability of 

oncology drugs and drugs for nervous system in other countries are available. 

 

 

4.2. Questionnaire 

Despite the influence of healthcare professionals, patients now become more involved in 

decision-making on medicine use. Patients’ prevailing perceptions on generic medicines 

greatly affect the extent of use of generic medicines. Evaluating views would indicate 

necessary interventions for public education to boost acceptance of generic medicines 

(Halme et al, 2009; Shrank et al, 2011; Sharif et al, 2016). 

 

In Malta, the majority of elderly patients and patients entitled to medications from the POYC 

scheme are using generics distributed by the government. There are also instances where 

patients are being given originator medicines, depending on the present supply. Patients in 

the younger age group and those with a higher education level use generic medicines after 

recommendations by health care professionals or the media (Sammut Bartolo et al., 2020). 
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As an update from the Sammut-Bartolo et al study, the questionnaire included a part intended 

to identify comorbidities and the potential of the patient to use generics. Two studies showed 

the inverse relationship patient acceptance to generics and the severity of the disease 

(Figueiras et al, 2008; Al Ameri et al, 2013). In another study, patients with acute diseases 

are more likely to choose generic medicines (Chong et al, 2011). Physician respondents of a 

study in Guatemala stated that prescribing for a more complicated diseases would necessitate 

the use of a non-generic product. Prescribers greatly influence the use of generics in diabetes 

and hypertension (Flood et al, 2017).  

 

In the management of cardiovascular disorders, one factor which contributes to generic 

medicine use is availability among drug classes or ATC groups (Gama et al, 2017). Generic 

medicines should be made available to sustainably provide low cost options for patients to 

have access to acute and chronic disease prevention and management (Mendis et al, 2007; 

Gama et al, 2017). 

 

 

4.3. Limitations of the Study 

Medicinal products can be registered on the Maltese market either by national procedures, 

European procedures or centralised procedures10. The national products list from the Malta 

 
10 Medicines Authority. Registration [Internet]. Malta; 2020 [cited 2020 Aug 6]. Available from: 

http://www.medicinesauthority.gov.mt/registration 

 



37 

 

Medicines Authority website did not include products not registered through national 

procedures, excluding some of the innovator and generic products on the market. 

 

 

4.4. Further Research 

Reliability testing and dissemination of the questionnaire was not undertaken. The researcher 

recommends test-retest reliability of the questionnaire over a two-week period and the 

distribution of questionnaires to a large cohort, such as to patients in community pharmacies 

representative of each district in Malta. 

 

Innovator products which patents already expired can be considered and availability of their 

generic counterparts on the market could be determined. Analysis of originators which do 

not have generic alternatives can also be explored. Another point of investigation is access 

to generics for special types of dosage forms like modified-release and parenteral 

preparations. Active ingredients can be segmented by dosage strengths and dosage forms, to 

be able to capture a larger aspect of generic medicine accessibility.    

 

Further studies could broaden the scope of drug class to be analysed such as drugs for 

cardiovascular and endocrine disorders, which are also commonly prescribed in Malta and 

are used chronically. Availability of generic first-line medications for such morbidities can 

be indicative of accessibility to cost-effective pharmaceutical healthcare.  
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Related studies by Cameron et al. can also be conducted locally which could be focused on 

generic medicines. These studies explored the availability of medicines for acute and chronic 

diseases in the public and private sector, which would be reflective of the medicine 

accessibility of the population (Cameron et al, 2009; Cameron et al, 2011).  

 

 

4.5. Conclusion 

The study shows that there is an overall good representation of generic medicines for drugs 

for oncology and nervous system on the market. Antimetabolites and antipsychotics have the 

greatest number of generics available for each class. The study also identified products which 

are only marketed as their originator brands. A two-part questionnaire was developed which 

can be used to assess consumer perception of generic medicines and may serve as a measure 

to understand consumer feedback after patient education campaigns. Assessing the presence 

of co-morbidities can facilitate the determination of patients’ inclination to generic medicine 

use. 

 

To ensure access to healthcare, generic medications should be made available and efficiently 

implemented health policies can aid in promoting public acceptance of generics. As a primary 

health care provider, pharmacists play a major role in educating and assisting consumers to 

make informed decisions regarding generic medicine use. 
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