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1 – INTRODUCTION
The pharmaceutical industry
 is facing difficult times. When pharmaceutical companies face the expiry date of a patent of a prescription drug (hereafter referred to as: brand name drug) other pharmaceutical companies can easily introduce generic drugs to the market, which will compete directly with the brand name drug. This is facilitated by the introduction of the Drug Price Competition and Patent Term Restoration Act of 1984 in the United States of America, also known as the Waxman-Hatch Act
 (Bhat, 2005). In 1981, Statman researched the effect of patent expiration on the market position of drugs. He found that brand name drugs that lose their patent protection are gradually losing market share to generic and other brand name drugs, however this has only a small effect during that time, with a maximum of 18.2 per cent decline in market share (Statman, 1981: p. 64). Generally, pharmaceutical companies with patented drugs held on to their market share position beyond patent expiration. Nevertheless, Statman expressed his concerns about an introduction of a law which is designed to encourage substitution. 
Pharmaceutical companies cannot launch new products whenever they want. They have to get approval from the Food and Drug Administration (FDA), which demonstrates that the drug is safe and effective (see Appendix I for a more detailed description of the approval process). After such approval the drug gets a limited patent period in which it has exclusivity rights to market the drug. After the introduction of the Waxman-Hatch Act in 1984 there is a change observable that has both advantages and disadvantages for pharmaceutical companies of brand name drugs. An advantage of the Waxman-Hatch Act is that it provides pharmaceutical companies with a longer period of market exclusivity. A disadvantage is that the Waxman-Hatch Act was legislated to enable faster introduction of generic drugs (Bhat, 2005). The increasing competition in the industry results in significant reductions in sales for brand name drugs once the patent expires. A good example is the generic entry of fluoxetine in the antidepressant market, in 2001. Within two weeks the market share of the generic fluoxetine exceeded the market share of Prozac, the brand name drug of Eli Lilly (Druss et al., 2004). According to Grabowski and Vernon (1992) more than half of a brand name drugs’ market share is lost during the first year after patent expiry. This indicates that brand name drugs face a difficult time when they face patent expiry and therefore it is increasingly important for pharmaceutical companies to defend their revenues (Bruce, 2003). This research is therefore focused on brand name drugs that face patent expiry and their strategies to overcome the competition of generic drugs. 
This research is mainly focused on what pharmaceutical companies do to maintain their revenues when they face patent expiry. Pharmaceutical companies of brand name drugs have to find a way to maintain their sales values and overcome the competition of generic drugs when patent expiration is approaching. Pharmaceutical companies have different strategies that they could use: promotional strategies, product-related strategies, pricing strategies, partnerships and the legal route (Agrawal and Thakkar, 1997). This research is focused on the product-related strategies. Product-related strategies are strategies that mainly contain alterations in the drug itself. It is interesting to explore the types of product-related strategies pharmaceutical companies use to extend the lifecycle of a drug, thus overcoming a sales decline after patent expiry. In addition to the strategy itself, the timing of the strategy is also important. In this research, the last three years of a patent term are important. The strategy implemented in the beginning of the lifecycle is not seen as a strategy to overcome patent expiry, rather it is seen as a strategy to broaden a consumer base or to offer a better product. A strategy implemented at the end of the patent term is seen as a strategy to extend the patent term, or protect the sales. Therefore, a three year period is chosen. Examples of product-related strategies in the pharmaceutical industry are: extended release (XR), indication expansion, second generation, fixed-dose combinations (FDC), and over-the-counter (OTC) (Kvesic, 2008). These examples are shown in Table 1. An XR is a renewed drug where the active ingredient is released slower in the body; it contains the same active molecule. An indication expansion is a strategy in which a drug is used for a new indication. A second generation is a strategy in which a drug is renewed for the same market but with a different formulation. A FDC involves a new product with combined active ingredients that can be launched in a new indication market. An OTC drug is a drug which is sold directly to consumers without the need for a prescription. 
When a drug is approaching the date of patent expiry the assets of the drug itself, called brand equity, are important. Brand equity of a prescription drug consists for example of the brand name, research, knowledge and current customers (Keller, 2008). Experiences in the market and with the product are also important assets for a pharmaceutical company when facing patent expiration. To sustain brand equity pharmaceutical companies can define a brand leverage strategy, using the original brand to develop a new or similar product and introduce it to the market (Tauber, 1988). According to Balachander and Ghose (2003), companies are motivated to leverage a brand’s equity, and they do this by proliferation of brand extensions. Brand extension theory discusses that a brand can be extended into the same market, or to a new market. A company can come up with a completely new product, or they can stay with the old product. In Table 1 you can find the basic framework used in this research which combines the product-related strategies for pharmaceutical companies, as described above, [image: image3.emf]                    Market                                                                              

Product

Same Market Different Market

MARKET PENETRATION MARKET DEVELOPMENT

Extended release (XR) New indication

PRODUCT DEVELOPMENT DIVERSIFICATION

Second generation Fixed-dose combination (FDC) 

and over-the-counter (OTC)

Different drug

Same drug

with the product-market matrix of Ansoff (1958). 
Table 1 – Framework used in this thesis

The product-related strategies, or brand extension strategies, are illustrated with the example of the brand name drug Adalat, which has the active ingredient calcium-antagonist nifedipine (Kvesic, 2009). This drug was first used for hypertension in 1975, however sales could be increased with new formulations (Sandner and Ziegelbauer, 2008). These new formulations were called Nifedipine-Retard and Nifedipine-Oros and were once-daily dosing drugs. With such a new formulation a drug could get approval from the FDA and generally get a limited patent extension for up to five years. The above product-related strategy is an example of a brand extension strategy, what will be used as the basis of this research. Pharmaceutical companies try to continue with their success brand by introducing brand extensions and with that they shift the demand from the original brand to their new extension and thereby they could extend the lifecycle of the drug. With the extension of the lifecycle they could maintain the sales values when they face patent expiry of their brand name drug.
In this research the following central research question is answered:
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What kind of brand extension strategies are pharmaceutical companies using when prescription drugs are facing patent expiration and what is the impact on their sales values?

Despite the amount of research in this area, the research on lifecycle extension strategies pharmaceutical companies actually follow when facing patent expiry and whether these strategies are effective is not thoroughly studied (Grabowski and Vernon, 1992). 

The research question consists of two major elements. First, it is acknowledged that pharmaceutical companies use brand extension strategies when they face patent expiration. So the first question to be answered is: What kind of brand extension strategies are pharmaceutical companies using in the last three years of their patent term? A second element is whether these strategies are effective. Accordingly, the second question is: Are the sales values maintained through the used brand extensions?
In order to answer the central research question a case study is done to see what kind of lifecycle extension strategies are used by pharmaceutical companies. Thereafter, an evaluation of sales values of both the brand name drug and the brand extensions is done. Sales values will be evaluated one year before the strategy is introduced and one year after the strategy is introduced to see whether the sales values are, at least, maintained. 
The research starts with a literature study from which a conceptual framework is developed. This framework is based upon the theory of brand extensions and the different strategies pharmaceutical companies can use to overcome patent expiry (see Table 1). After the literature study the research will continue with a case study. In this case study, working papers are evaluated to see what kind of strategies pharmaceutical companies are following when they face patent expiry. The strategies will be evaluated according to the framework developed in the literature review. After this case study an evaluation of the sales values, of the drugs evaluated in the case studies, will follow. The analysis of the results of the case study and the sales evaluation will result in a clear understanding of effective strategies pharmaceutical companies can use to maintain their sales. After the empirical part of the research a conclusion of the research will follow. Finally, implications, limitations and areas for future research will be described. 

2 – LITERATURE REVIEW
In this literature review the theory of brand extensions will be thoroughly evaluated. First, a description of the theory on brand extensions will be given in order to develop a framework.  Second, a thorough evaluation of brand extensions in the pharmaceutical industry will extend the existing framework into a conceptual framework for possible brand extensions in the pharmaceutical industry. In the third paragraph, an evaluation of advantages and disadvantages of the strategies will follow and this will result in hypotheses. The conceptual framework in combination with the hypotheses will be used in the empirical part of this research. 
§2.1 Theory of brand extensions
Although in the research of Tauber (1988) it was stated that Theodore Gamble was the first who wrote about brand extensions in 1967, Ansoff (1958) had also written about brand extensions, or diversification strategy what it was acknowledged back then. According to Ansoff (1958), a diversification strategy is a specific kind of shift in the product-market composition of a company to drive future growth. Ansoff describes four different strategies for business growth, four product-market strategies; market penetration, market development, product development, and diversification. Although there are a variety of very different models to describe real-life situations (Ansoff, 1958), this growth model is used as a basis for this research. Examples of different extensions mentioned in the literature are: Novel versus older line extensions, non-branded versus branded, co-branded versus self branded etc. (Hong et al., 2005). Similarly, as mentioned in the introduction, there are several lifecycle extension strategies that pharmaceutical companies can use which can be placed in the four quadrants of this model, these different strategies will be thoroughly evaluated in paragraph 2.2. While there is a lot of research on brand extensions, this basic model of Ansoff, the product-market growth matrix (Keller, 2008), is still very useful, particularly in this research. In Table 2 you can find the basic model of the product-market growth matrix of Ansoff. 
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Table 2 – Ansoff’s  Product-Market growth matrix


§2.1.1 Market penetration

Market penetration is a product-market growth strategy in which the same product is used to sell the product in the same market, see Table 2. In other words, the company is not departing from its original product-market strategy, it is an incremental product. An example of such a strategy could be that there is a marketing campaign which stimulates current customers to buy the current product, expanding its customer base. Or the strategy involves finding new customers which are in the same market but did not use the product yet. Yet, another example is a small change in the product which does not really change the product but gives it more taste, or is a more effective product which generates more consumers.

§2.1.2 Market development

Market development is a product-market growth strategy in which the same product is used to serve a different market, see Table 2. Often the product undertakes a small alteration in order to serve the new market. An example of such a strategy is that a product which is mainly recognised as a product for older people is now repositioned as a product for younger people as well. Such a strategy is used to gain more market share by broadening the consumer base.

§2.1.3 Product development

Product development is a product-market growth strategy in which the existing market is served, however, a newer, significantly improved product is launched. This involves next generation products. An example of such a strategy is that a product is improved for the same market in order to sell more. Regularly, the old product is not sold anymore, only the new and improved product is sold to the customers. However it is possible that the old product is still sold next to the new and improved product. People who do not want to switch to the new product can still buy the older version. This strategy is used to keep customers satisfied and to stay ahead of the competition. 
§2.1.4 Diversification  

Diversification is a product-market growth strategy in which a new product is developed to serve a complete new market. An example is that an established brand develops a new product that serves a different market than what it was serving before. These radical innovations require a lot of research and development.
All four strategies are paths which companies can take toward future growth (Ansoff, 1958). These four strategies can take different forms in different industries, and this is the reason that the possible brand extension strategies for the pharmaceutical industry are evaluated next in order to advance the existing framework (see Table 2) into a conceptual framework for the pharmaceutical industry.  
§2.2 Brand extension strategies in the pharmaceutical industry
Since 1984, pharmaceutical companies of prescription drugs face strong competition of generic drug manufacturers. In the literature there is extensive research on different aspects of the pharmaceutical industry. In the research of Caves et al. (1991) the competitive environment after patent expiry is studied. The research reveals that prices of generic competitors, when they enter the market, are much lower in comparison to the branded drugs. This is a point of caution for pharmaceutical companies. In this research pricing issues are not examined. Possible legal strategies to extend the patent term of a drug when it faces patent expiry is thoroughly researched by Bhat (2005) and will not be researched here. Another legal route which will not be further discussed here is the use of trademarks. Trademarks last for a lifetime and give the manufacturer legal protection for a brand name, logo etc. Trademarks differentiate the product (Chudnovsky, 1983). Generic competition cannot use the brand name of the drug and therefore cannot make use of the acquired brand loyalty (Statman, 1981). A fourth topic of research is lifecycle management (LCM) (Kvesic, 2008). The paper of Kvesic reviews what pharmaceutical companies could do to maximise their return on investment. Due to strong regulations and increasing competition in the industry, pharmaceutical companies should put greater emphasis on the product’s lifecycle. There is a need for LCM; when and how to manage each stage of the lifecycle. A critical stage in the lifecycle is the expiration of a patent which needs to be managed. LCM strategies will allow the companies to maximise their return on investment (Kvesic, 2008).
As mentioned in the introduction, this research is focused on product-related strategies, brand extension strategies. What pharmaceutical companies can do with their products to overcome patent expiry. In other words, this research is focused on lifecycle extension strategies (hereafter referred to as: brand extension strategies) pharmaceutical companies can follow. In the literature different possible strategies for pharmaceutical companies are explained (Kvesic, 2008, Sandner and Ziegelbauer, 2008). There are a lot of different options for pharmaceutical companies to pursue. As mentioned in the introduction the promotional strategies, pricing strategies, partnerships and the legal route are beyond the scope of this research. Therefore, only the product-related strategies, the brand extension strategies, that pharmaceutical companies can follow, will be elaborated on.  

The possible brand extension strategies, as mentioned in the introduction, are: XR, indication expansion, second generation, FDC, and OTC. These brand extensions strategies will be thoroughly explained next and will be linked to the brand extension dimensions of Ansoff which will result in a conceptual framework for this research (see Table 3).

§2.2.1 Market penetration – Extended release (XR)

An XR is a brand extension strategy where a pharmaceutical company invents a drug which dissolves slowly and releases the drug over time inside the body of the patient. Other uses of the name XR are: Time release technology, also known as sustained-release (SR), sustained-action (SA), extended-release (ER, XR, or XL), time-release or timed-release, controlled-release (CR), modified release (MR), and continuous-release (CR or Contin) (Time release technology).  This research will use XR as an overall name for this strategy. XR means that the drug is released over time, allowing patients to take the drug just once daily rather than twice or even thrice daily. In general, it is the same drug for the same market but with a different use of the drug, a so-called incremental change of the drug. An XR is often used earlier in the lifecycle of a drug, so not at the time of patent expiry. An example of an XR strategy is Effexor XR from the pharmaceutical company Wyeth. Effexor XR was launched in 1993, in the same year as Effexor was launched. Effexor XR was promoted as a drug for the treatment of anxiety disorders associated with depression (Mikkilineni, 2009). Effexor on the other hand was only promoted for the treatment of major depression disorder (MDD). With an XR strategy a pharmaceutical company can file for an extension of the patent and could get up to three years of an extension of its market exclusivity (Bhat, 2005). In general, up to three years of extension is given with an XR strategy, however this does not necessarily have to be the case. Every drug is individually evaluated by the FDA, this includes all possible brand extensions.
This XR strategy replaces the market penetration strategy in the product-market growth matrix of Ansoff. As with the market penetration strategy, the XR strategy involves the same product and serves the same market, only an incremental change takes place. 


§2.2.2 Market development – Indication expansion

An indication expansion (hereafter referred to as: new indication) strategy is a brand extension strategy in which a pharmaceutical company demonstrates that the drug is effective for other conditions and diseases than the original drug was originally patented for (Sandner and Ziegelbauer, 2008). The aim of this strategy is to serve a complete new market, in this case a market with a different disease, and secure market share. A significant amount of systematic research and development has to be involved in this strategy (Kvesic, 2008). This strategy is often pursued early in the lifecycle of a drug. The strategy behind Sildenafil, from the pharmaceutical company Pfizer, is an example of such a strategy. This drug was first used to treat Angina, unfortunately failing in that area. However, the drug was later approved for use to treat Erectile Dysfunction (ED) (Sandner and Ziegelbauer, 2008). With a new indication strategy the pharmaceutical company has to prove that the drug is effective and safe for a new disease. With this strategy the pharmaceutical company can also file for a new patent in which they have the chance to get up to three years extension of their market exclusivity. Recall, every drug is evaluated individually by the FDA. 
This strategy can also replace one of the four product-market growth strategies of the model of Ansoff. Here, it can replace the market development strategy in the model. Recall that a new indication serves a new market with another disease. Here, it serves new patients. In the product-market growth matrix the market development strategy is a strategy in which another market is served with the same product, which is similar to this new indication strategy.

§2.2.3 Product development – Second generation
A second generation strategy is a brand extension strategy which includes new forms, new synthesis techniques and new dosages of the original drug. A second generation strategy is sometimes called reformulation launch (Kvesic, 2008). A second generation is a new and improved drug. It is significantly different from the first generation but serves the same consumers as the first generation. Within the second generation strategy there are two possible strategies: New formulation and FDC. The two strategies are slightly different from each other. A new formulation is a change in the process of making the drug. A FDC
 is combining different active molecules. The new formulation strategy is to serve existing consumers, while the FDC strategy serves both existing and new consumers. The new formulation strategy will be called second generation strategy in this research. A so-called second generation drug can be seen as an improvement of the original drug. Examples of improvements include improved safety, fewer side effects, better quality of life effects and fewer doses (Bhat, 2005). A good example of a second generation drug is Nexium, which is the follow-up drug of Prilosec and is launched in 2001. Nexium is made from a refined form of the active ingredient of Prilosec. The aim was to differentiate the second generation from its original drug and therefore let the users switch to this second generation drug. Communication of a clear benefit for patients and doctors can be communicated in order to inform the users and motivate them to use the second generation drug as a replacement of the original brand name drug. With this strategy the pharmaceutical company can file for an extension of the patent with the FDA which could extend the market exclusivity of the drug from six months up to five years. Sometimes, when a drug is considered as a new drug, although it is launched as a second generation, a pharmaceutical company can file for a new patent which gives the new drug a market exclusivity of twenty years. From these twenty years the market approval time should be subtracted. Recall, every drug is evaluated individually by the FDA. 
This strategy fits well with the product development strategy of the product-market growth matrix of Ansoff (1958). Recall that the product development strategy is a strategy in which a product is altered to provide a better product for the existing market. In the second generation strategy exactly the same is happening, the product is improved to serve the same market with a significantly improved drug.

§2.2.4 Diversification – Fixed-dose combination and over-the-counter
Within the diversification quadrant of the model of Ansoff there are two strategies that pharmaceutical companies can use. First, the FDC strategy, this is a strategy in which existing compounds are combined into a new product which can be used for a new indication. A FDC strategy involves a new product that can be launched in a new indication market. A FDC strategy is a challenging option. A FDC strategy can serve both a new market and the existing market; however it is most often used for a new market. This strategy has the chance to file for a new patent. An example of a FDC strategy is Exforge®, which is a combination of amlodipine, and valsartan (Kvesic, 2008). This FDC is proved to be effective in reducing blood pressures and on top of that it has a reduced amount of side effects. 
Second, there is the OTC strategy. This strategy is different than the FDC in that the drug is not sold as a prescription drug anymore; patients can buy the product over-the-counter in a pharmacy or other shop. A pharmaceutical company has to apply for approval at the FDA to get an OTC status for the drug. This is given when the drug is proved to be highly trustworthy and safe to use without the need of a prescription from a doctor. With this strategy generic prescription drugs can come into the market, but will not have a high chance of success because the OTC drug is known by consumers and is now easier to access. The generic drugs in the market would still need a prescription, so it is not as easy to purchase as the known OTC version.
With the FDC strategy, a pharmaceutical company can file for a new patent which gives market exclusivity of twenty years (WTO OMC, 2006). The market approval time is subtracted from these twenty years. Conversely, the OTC strategy cannot be used to file for a patent extension. Although the OTC strategy is sometimes used to maintain the sales value of a drug, it is not a brand extension strategy that extends patent life. However it could be used as a strategy to overcome patent expiry and therefore is seen as a brand extension strategy, or lifecycle extension strategy, in this research.
The FDC and OTC strategy replaces the diversification strategy in the matrix of the product-growth strategies. Recall that with the diversification strategy a new product is developed to serve a new market, which is similar to the FDC and OTC strategy. 

§2.2.5 Other product-related strategies – New molecular entity

A new molecular entity (NME) is a strategy where a pharmaceutical company invests in research and development to discover a complete new drug for a new market. This innovative strategy is costly (approximately $500 to $800 million (Conley, 2005 and DiMasi et al., 2003)) and takes a lot of time due to testing and meeting other patent requirements. Broad claims for new drugs are difficult to make due to the limited data one can achieve. Despite the fact that there is a need for an investment, NME’s are worthwhile discovering due to a long patent period. An example of a NME is Lipitor®, a drug which is approved by the FDA in 1996 and is used for treatment of high cholesterol (US Food and Drug Association). This NME strategy is a product-related strategy due to the fact that it involved discovering a new product. The NME strategy however is not a brand extension strategy because the pharmaceutical company is not trying to extend the lifecycle of an existing brand name drug. Therefore, the NME strategy will not be discussed further in this research. 

§2.2.6 Conclusion
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The five possible brand extension strategies in the pharmaceutical industry described above are depicted in the product-market growth matrix below. In Table 3, all four product-market growth strategies are positioned in the four quadrants. Under these four product-market growth strategies the five brand extension strategies of the pharmaceutical industry are depicted as well. This combination results in the conceptual framework for this research. 
Table 3 – Conceptual framework

In the above paragraphs the different possible patent extensions are described as well. A summary of the possible patent extensions are depicted in Table 4. 
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Table 4 – Possible patent term extensions

§2.3 Brand extension success
Success of a brand extension is often a matter of when, where and how to extend the brand. Successful brand extensions have to be well-planned and implemented. New products have a high risk of failure. While new products have a high chance of failure, brand extensions, on the other hand, have more chance to succeed. Brand extensions offer a wide range of advantages but it also brings disadvantages with them (Keller, 2008). The next paragraph will elaborate on these advantages and disadvantages of the four brand extension strategies of Ansoff. In paragraph 2.4 these will be applied to the strategies in the pharmaceutical industry, as depicted in the framework in Table 3. The analysis of advantages and disadvantages for the different brand extension strategies will lead to hypotheses for this research. 

§2.3.1 Advantages and disadvantages of brand extension strategies
Brand extension strategies have both advantages and disadvantages. One advantage of brand extension strategies is that an improved product could improve the brand name drug’s image and/or parent brand image (Keller, 2008). When consumers have a positive attitude towards a brand, the extension is likely to get a similar attitude formation. A second advantage is that a brand extension reduces the perceived risk of that extension by consumers because consumers know the brand and its reputation for introducing other high-quality products in the past (Keller and Aaker, 1992). A third advantage is that brand extension strategies reduce costs by using promotional expenditures more efficiently and by decreasing the costs of acquiring distribution (Aaker and Keller, 1990). A fourth advantage is that by using brand extensions a company avoids costs of developing a complete new brand or product (Keller, 2008) (e.g. a new formulation costs approximately $10-$50 million (Bhat, 2005), whereas a new drug costs approximately $500 to $800 million (Conley, 2005 and DiMasi et al., 2003)). A fifth advantage of brand extension strategies is that it could increase market coverage by gaining new customers, depending on the strategy used. A sixth advantage is that with brand extension strategies the brand can be revitalised, renewing the energy and interest for the brand (Keller, 2008). Finally, it could pave the way for subsequent brand extensions. When a brand extension is successful it is a good base to further develop and build upon this brand extension (Keller, 2008). 

Besides all the advantages described above, brand extension strategies also have several disadvantages. The first disadvantage of brand extension strategies is that it can have a potential negative effect on the original brand name and/or parent brand (Loken and Roedder John, 1993), weakening what the brand name means and stands for. This could be the case when extensions are not consistent with the original brand and/or do not meet consumer expectations (Roedder John et al. 1998) and therefore are seen as a failure. A second disadvantage is that a brand extension can confuse and/or frustrate consumers (Keller, 2008). An extension can confuse customers because they do not know which product is the right one to choose. A third disadvantage is that resistance from retailers can be an issue in a brand extension strategy (Keller, 2008). When an extension is launched it could be the case that it is not distributed and therefore it could end in a failure. A fourth disadvantage is that a brand extension strategy could be a success but at the same time cannibalise the sales of an existing product (Keller, 2008). Finally, by using a brand extension strategy the company can miss the opportunity of develop a complete new brand or product (Keller, 2008). 
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Effexor XR $2.464.396 $2.657.729 $2.385.507 $1.431.042 8% -10% -40%

Pristiq - $53.598 $266.654 $411.715 - 397,5% 54%

Total sales $2.464.396 $2.711.327 $2.652.161 $1.842.757



Year ended December 31 (x000)

Worldwide

% change

In Table 5 the advantages and disadvantages of brand extension strategies are summarised. 
 Table 5 – Advantages and disadvantages brand extensions

§2.4 Brand extension success in the pharmaceutical industry

In the pharmaceutical industry, the above described advantages and disadvantages could be apparent as well. In this paragraph advantages and disadvantages of each of the four brand extension strategies in the pharmaceutical industry will be discussed. The benefits (advantages) and risks (disadvantages) will be argued and will result in hypotheses for each brand extension strategy.

§2.4.1 Market penetration – Extended release
The strategy in the first quadrant of the conceptual framework, see Table 3, is market penetration. This strategy involves the XR strategy in the pharmaceutical industry. This strategy is concerned with a slower release of the drug in the body of a patient, resulting in an intake of the drug only once-a-day instead of twice or even more times per day.  This strategy involves a product that is serving the same market with the same product, trying to get them more involved with the product in order to keep the patients with the drug and therefore with the company, also after a drug patent expires. Applying for a patent with this strategy could lead to a patent extension of up to three years (Bhat, 2005), see Table 4. 
Costs of the extended release strategy

With every brand extension strategy there are costs involved. In the case of an XR the costs are not as high as for a NME since it does not have to invest in a new drug. This is very advantageous for pharmaceutical companies because inventing a NME is very costly. Costs involve marketing of the XR and the alteration of the drug before it can produce the XR. Marketing costs are not very high due to the fact that the original brand name drug and/or trademark is known and does not need to be heavily promoted. An example of a promotion of an XR which made use of the original product is Effexor XR as described in paragraph 2.2.1 (Mikkilineni, 2009). The distribution and marketing costs can be effectively managed with an XR strategy. 
Benefits of the extended release strategy
An XR strategy is beneficial in the eyes of a consumer due to the fact the (new) drug is not departing from the original brand name drug and the new drug delivers an additional benefit to the consumer. For example, an XR makes the life of a patient easier by reducing the release time of the effective ingredient in the drug. The fact that an XR is staying close to its original drug and that the life of patients are made easier results in a lower perceived risk for consumers. Furthermore, an XR gives the brand name drug a boost; people are aware of the drug and will be on top of the mind of consumers. Finally, when the XR is successful this provides possibilities to introduce subsequent extensions. 
Risks of the extended release strategy
A risk that is involved with an XR is the potential failure of the extension. When that happens consumers can lose confidence in a drug and therefore the original brand of the drug deteriorates. Another risk is that consumers get confused or frustrated with the XR. An XR is new, and there is a possibility that consumers may not understand why they have to switch to a new prescription. Even though a pharmaceutical company knows that the XR is more effective it could confuse consumers. It could frustrate consumers because they are very convenient in the current situation and do not have the need to switch. Retailers are dependent on insurers in the decision of which brand name drugs they sell, an insurer is paying for the patients’ drug. A risk is that the retailers do not want or cannot sell the XR. If the XR is not sold there is a high risk that the extension will fail. Finally, cannibalisation can occur when an XR is introduced in the market, taking away sales of the original drug rather than competing drugs owned by other pharmaceutical companies.
Conclusion

Taken everything together, an XR is a good strategy to get up to three years extension of the market exclusivity. However this strategy is likely to be used when there is no chance of a bigger and more impactful innovation. It is a more valuable and effective strategy for pharmaceutical companies to take the opportunity to improve the product in order to extend the market with a new indication drug, or to improve the product in such a way that it is a complete different product. That is why an XR strategy is often used earlier in the lifecycle, when it can extend the patent period, instead of being implemented at the time of patent expiry. Therefore, the chance that the XR strategy is used at time of patent expiry, approximately from three years before patent expiry, is low. Other strategies are more likely to be used. The success of an XR, on the other hand, will be safe and sound due to the fact that current patients will probably switch to the XR. Therefore, 

H1a: In the three years prior to patent expiry, pharmaceutical companies will use the XR strategy the least in comparison to the other brand extension strategies researched here. 
H1b: Combined sales of the brand name drug and its XR are more than 60% of the original sales value of the brand name drug prior to patent expiry. 

§2.4.2 Market development – New indication

The strategy in the second quadrant of the conceptual framework, see Table 3, is market development. This strategy involves a new indication strategy in the pharmaceutical industry. This new indication strategy involves a drug which serves a different indication market with the same product. This strategy is used to expand to a different market in which a pharmaceutical company will sell their drugs. It is preferable used early in the lifecycle of a drug to get patents in another area of treatment and extend market coverage of the drug. Applying for a patent with this strategy could lead to an extension of the market exclusivity of up to three years.
Costs of a new indication strategy

With a new indication strategy the costs are not as high as with a NME, but the costs are higher than that of an XR strategy. With a new indication strategy significant investment in research and development is required and also planning is important (Kvesic, 2008). The new drug has to be able to compete with the other existing drugs in the indication market in which they are entering, in order to be competitive. A considerable amount of marketing is needed to position the drug in the new indication market. 
Benefits of a new indication strategy
A large benefit of the new indication strategy is that the pharmaceutical company is increasing its market coverage with this strategy. The new indication is serving a complete new patient or disease group. The customer base can be broadened and thereby secure the market share of the brand name drug. With this high market coverage a drug is less dependent on only one disease or patient group and is increasing its chance to get a higher return on investment. Beside the higher return on investment the pharmaceutical company can also achieve economies of scale due to the fact that the market for the drug is expanding. Another advantage is that the pharmaceutical company has the possibility to launch subsequent brand extensions. Finally, with a new indication strategy a pharmaceutical company can avoid costs of developing a NME.
Risks of a new indication strategy
A risk of a new indication strategy is that the pharmaceutical company could miss the opportunity to develop a completely new drug. Due to the fact that the pharmaceutical company is investing a lot of research in finding a new indication for a drug it does not spend money on developing a NME. A new indication strategy focuses on a new market with the same product instead of aiming for a new market with a new product. Another risk of a new indication strategy is that it is used early in the lifecycle of a drug which means that it probably will not help to maintain the sales value when the date of patent expiry is approaching (recall that in this research this is from three years prior to patent expiry). A third disadvantage is that a failure of the brand extension could have a dilution effect on the original drug. Finally, a new indication strategy could face resistance from retailers. Retailers could think of the new indication drug as once again another drug in that market which could result in resistance of the retailer. 
Conclusion

In conclusion, a new indication strategy is a very effective strategy in an early stage of the life cycle to get a patent in other disease areas and involve themselves in other patient groups. The patent could be extended for up to three years. However when a patent expiry date is approaching this strategy will not be the best option for pharmaceutical companies to follow. Therefore,

H2a: In the three years prior to patent expiry, pharmaceutical companies will not use a new indication strategy.

H2b: Combined sales of the brand name drug and its new indication drug are more than 60% of the original sales value of the brand name drug prior to patent expiry. 

§2.4.3 Product development – Second generation
The strategy in the third quadrant of the conceptual framework, see Table 3, is product development. This strategy involves a second generation drug in the pharmaceutical industry. This strategy involves a significant improvement of the original drug. A second generation drug is serving the existing market but with a significantly different product. This strategy is used to maintain the current customers; let them switch from the original drug to the new and improved drug. Timing is very important with this strategy to overcome cannibalisation. Applying for a patent with this strategy could lead to an extension of the market exclusivity of up to five years or a complete new patent of twenty years, see Table 4. This strategy has the chance to get the highest possible patent extension in all strategies researched here and therefore has the potential to be very effective.

Costs of a second generation strategy
According to Bhat (2005), development of a second generation drug involves expensive clinical and other studies. Compared to a NME the costs involved in a second generation drug are not that high, however this strategy needs a considerable investment. Although it needs considerable investment it could pay off due to the fact that a patent extension of up to five years is possible. Marketing and distribution costs can be effectively managed by using the original brand name drug and/or trademark to promote the second generation drug. A good example is Nexium, AstraZeneca promoted Nexium as the ‘purple pill’, just like Prilosec, and as a better formulation of Prilosec. They build upon the original brand equity (Conley, 2005).   
Benefits of a second generation strategy
First of all, a successful second generation strategy could have a positive effect on the image of the original brand name drug or even on the pharmaceutical company. Secondly, a second generation drug has a lower perceived risk by consumers due to the fact that the drug is for the same disease and is known by consumers. Current customers are familiar with the drug and the perceived risk of the improved drug is therefore lower. Patients trust the brand and therefore its producer. A third benefit is that the possible extension of the patent could create an increase in the return on investment for the brand name drug because it increases the lifetime of the drug. Finally, the brand could be revitalised through the second generation drug, new energy is given to the brand name drug. 
Risks of a second generation strategy
A second generation drug has the potential of failure, or to be less successful than the original brand name drug and what was first thought. When such a failure is actually happening this could have a negative impact on the original brand name drug or even on the pharmaceutical company. Another risk is that consumers do not want to switch from the original brand name drug to the second generation, which is new and unknown for them. There is a risk that consumers get frustrated or confused with the second generation drug. Retailers are dependent on insurers in the decision of which brand name drugs they sell, an insurer is paying for the patients’ drug. A risk is that the retailers do not want or cannot sell the second generation drug. If the second generation drug is not sold there is a higher chance of failure. Furthermore, timing is very important. When there is bad timing involved in the launch of a second generation drug there is a high chance of cannibalisation of the original drug. Finally, the risk exists that the pharmaceutical company misses the chance of a launching a NME. The huge investment in a second generation drug is a step toward a NME. 
Conclusion

Taken everything together, a second generation strategy is a very useful strategy to overcome patent expiry. Although there are relatively high costs involved, this strategy has also the highest possible return on investment. Due to the possible patent extension there is a possibility to extend the sales to up to five years, or even twenty years when a pharmaceutical company applies for a new patent. It is highly likely that this strategy is the most effective strategy when facing patent expiry. Therefore,  
H3a: In the last three years prior to patent expiry, pharmaceutical companies will use the second generation strategy the most in comparison to the other brand extension strategies researched here. 
H3b: Combined sales of the branded drug and its second generation drug are more than 60% of the original sales value of the brand name drug prior to patent expiry.


§2.4.4 Diversification – Fixed-dose combination and over-the-counter
The strategy in the fourth quadrant of the conceptual framework, see Table 3, is diversification. This strategy involves a FDC, and/or an OTC strategy in the pharmaceutical industry. The FDC strategy involves a new drug that can be launched in a new indication market. The OTC strategy involves a drug in a new market, namely the over-the-counter market. Most of the time, the drug is also new. Both strategies are used to gain new customers with a new drug. Applying for a patent with the FDC strategy could lead to a new patent of twenty years. With an OTC strategy there is no chance of gaining a patent. See Table 4 for an overview of all possible patent term extensions. 
Costs of a fixed-dose combination and over-the-counter strategy
The FDC is a new product with a combination of existing compounds/molecules which can be used for a new indication. In order to launch such a FDC, intensive research and development activities are needed. This includes a significant investment, which indicates that it is a challenging strategic option (Kvesic, 2008). A new patent could be acquired with twenty years of exclusivity which could lead to a good return on investment for this strategy. 
An OTC strategy is not that costly because the brand name drug is going off patent and is sold in the over-the-counter market, often in a milder version. Because a milder version of a drug is launched, there is not a lot of research needed. 
Benefits of a fixed-dose combination and over-the-counter strategy
A FDC strategy is a challenging strategy in which a new product is launched for new customers. Because it is a complete new product, although existing compounds are used, the product is not benefiting from the existing product that much. Therefore, a good option for a FDC is that it uses the name of the brand name drug in order to have the possibility to revitalise the brand with a new product. When the FDC is successful it has the possibility to build upon this brand extension strategy and introduce other brand extensions. 
An OTC strategy has a low perceived risk because consumers do not need a prescription anymore which makes it easier to buy the drug. Consumers are familiar with the drug which lowers the perceived risk as well. Another benefit is that the pharmaceutical company avoid the costs of developing a NME. Finally, an OTC has the chance to defend its turf and steel sales of generic drugs.
Risks of a fixed-dose combination and over-the-counter strategy
A FDC strategy has a high potential of failure due to the fact that it is a risky strategy which needs a lot of research. On top of that, the consumers cannot build on their knowledge of an existing drug and therefore their perceived risk is higher. 




       One risk for an OTC strategy is that the chance exists to cannibalise sales of the current brand name drug. Consumers are pulled towards the OTC market and pulled away from the description market in which the brand name drug is operating. Secondly, in following the OTC strategy it could mean that it misses the chance of a NME. 

Conclusion

Concluding, a FDC strategy is a costly and challenging option which means that it takes a lot of effort to pursue. However it has the chance of a new patent. Although it is a useful strategy to follow, it will not be an often used strategy which pharmaceutical companies follow when they face patent expiry due to the fact that it is very costly. They will not use the FDC strategy as a brand extension strategy when facing patent expiry. 




     An OTC strategy on the other hand is a strategy which is cheap in comparison to all other strategies researched here although it does not extend the lifecycle of the brand name drug. The OTC strategy has a good chance of defeating generic drugs that come into the market and that is beneficial for the pharmaceutical company. A pharmaceutical company will therefore only use the OTC strategy when there is no other opportunity to extend the lifecycle of the brand name drug. 
The above leads to the following hypothesis for these two strategies,
H4a: In the last three years prior to patent expiry, pharmaceutical companies will not use the FDC strategy.
H4b: Combined sales of the branded drug and FDC drug are more than 60% of the original sales value of the brand name drug prior to patent expiry.

H4c: In the last three years prior to patent expiry, pharmaceutical companies will use the OTC strategy only when they do not use one of the other brand extension strategies researched here. 
H4d: Combined sales of the branded drug and its OTC drug are more than 60% of the original sales value of the brand name drug prior to patent expiry.
3 – METHODOLOGY
This research is conducted in order to determine what kind of brand extension strategies pharmaceutical companies use when their brand name drug face patent expiry. In this research facing patent expiry is seen as three years before patent expiry until the actual patent expiry date. Furthermore this research studies whether these strategies are effective. In order to answer these questions a case study is conducted. A case study in which existing cases are evaluated to find out what strategies are followed by pharmaceutical companies when they face patent expiry. Thereafter sales values of these drugs will be evaluated. This methodology chapter will elaborate on the chosen method, this will include justification of the method, explanation of the method, and how it is conducted. 

§3.1 Method

The method used in this research is the case study method. The case study method is a method which is widely acknowledged as a teaching device (Perry, 1998). Although it is not often used in marketing science (Bonoma, 1985), it could be used as a research methodology (Yin, 1994) and is advocated as a valid research strategy in marketing (Bonoma, 1985). Case study is very useful when an object in its real-life context is researched (Yin, 1994). In this research, the strategies followed by pharmaceutical companies are studied, which is a real-life context situation. Although it is not a common used research method, the case study is used in this research. 


§3.1.1 Case study

A case study is defined as “[…] a description of a management situation.” (Bonoma, 1985), or “[…] a research strategy which focuses on understanding the dynamics present within single settings.” (Eisenhardt, 1989), or “[…] an empirical inquiry that investigates a contemporary phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident.” (Yin, 1994). Case studies combine different ways of data sources, namely interviews, questionnaires, archives, observations, financial data, market performance data, and competitive data (Eisenhardt, 1989; Bonoma, 1985). A case study has various aims: description of a situation, testing existing theory, or generate theory (Eisenhardt, 1989). 

A case study research has several drawbacks. First, according to Dul and Hak (2008), a case study is a qualitative research method and not a statistical research method. Secondly, a case study uses a small number of cases, whereas other methods use a larger number of data (Dul and Hak, 2008). Finally, cases are sometimes overly complex which result in difficult interpretation of the results (Eisenhardt, 1989). Despite the drawbacks, there are some benefits as well. First of all, a case study uses multiple data sources which provide a better and more comprehensive picture of the situation under study (Bonoma, 1985). Second, case studies require direct observation and therefore give a true version of reality (Bonoma, 1985). Finally, a case study gives a description of sequential steps in a management situation which provides a clear representation of the situation (Bonoma, 1985; Dul and Hak, 2008). 

According to Eisenhardt (1989), the ideal number of cases does not exist. However Eisenhardt (1989) recommends using between four and ten cases, with more than ten cases the information gets too excessive to cope with.  


§3.1.2 Case study in this research

In this research, a case is defined as a description of a management situation of a brand name drug of a pharmaceutical company that is facing patent expiry. The study of the case will result in a clear image of the situation in which the pharmaceutical company is operating in and what strategy is followed in that situation. Moreover, existing case studies are used to evaluate situations of brand name drugs of pharmaceutical companies. The aim of the case study conducted here is both a description of the situation and testing the hypotheses which were established from the literature review. The case studies used are a thorough description of a real-life situation. From this real-life situation a thorough description is given. From the description a specific followed strategy can be obtained which are evaluated in light of the brand extension theory, as described in the literature review. The hypotheses about how often a strategy is used can be tested to see how many times a certain strategy is followed. Testing the hypotheses about sales values can be tested with an evaluation of the sales values of the drug in question, which will be thoroughly explained in the next paragraph.
Despite the fact that case study research is not often used in marketing research, the case study is used in this research. Even though it is not often used several researchers identify the case study research as a valid method in marketing (Bonoma, 1985; Yin, 1994). In this research it is needed to see what kind of strategies pharmaceutical companies are following when their brand name drug face patent expiry. To study what pharmaceutical companies are doing, case study is a way to find definite answers. Quantitative data is not very functional in this situation because it does not give a detailed description of a chosen method. Although quantitative data can provide how many times a brand extension strategy is used it cannot provide in-depth information about why and which brand extension strategy is followed when a brand name drug is facing patent expiry. There are other methods to find qualitative data, such as interviews and observations. The use of case studies combines all these different kinds of collecting qualitative data. Therefore it is the chosen method in this research. 

In this research five existing cases will be studied which are obtained from the European Case Clearing House (ECCH) database. The literature suggests that ideally between four to ten cases are used. The choice to choose five cases is that the cases are available in the database and therefore do not have to be obtained by interviewing, observation, etcetera. The ECCH database is a database for case studies. These case studies can be used for teaching and learning (ECCH, 2011). Although these cases are mainly used for teaching, the cases are well developed and a thorough evaluation of the brand name drug. These cases are therefore very useful for this research. Next to the case studies there will be searched for more information on strategies in order to avoid the possibility of overlooking certain activities of pharmaceutical companies after the case is written. Information such as annual reports and websites are informative used sources. 
Cases will be acquired from large blockbuster drugs which lost their patent after the introduction of the Waxman-Hatch Act in 1984. Blockbuster drugs are drugs that have revenue of more than one billion dollar per year (Rajnikanth and Vasudha, 2009). An example of such a drug is Lipitor, which lowers the cholesterol. In 2007, Lipitor had revenue of $12 billion. The different cases are chosen on the basis of their brand name drug and their patent expiry date. The brand name drug should have, as mentioned above, a minimum sales value of one billion dollar per year. After acquiring a list of blockbuster drugs and their patent expiry dates, which are in the past, the cases are randomly searched for in the ECCH database. After acquiring the available cases in the ECCH database the cases will be evaluated on the content of the case. It should be clear from the case what kind of strategies the pharmaceutical company considered and what strategy is used to overcome patent expiry. Often several strategies are considered to use and sometimes more than one strategy is used to overcome patent expiry. The strategy which is used by a pharmaceutical company should be clear form the case in order to be chosen for this research. When the case is not that extensive, it is not very useful for this research and therefore eliminated. In summary, the cases are chosen based upon their blockbuster status and the usefulness of the content of the particular case. Limitations of selecting the case studies in this way will be discussed in the chapter 7. Due to the fact that the cases are carefully selected based on usefulness, the results are valuable and useful.


§3.1.3 Sales value

After the case method is conducted the sales values, or revenues, of the particular drugs will be evaluated. With extending market exclusivity pharmaceutical companies might maintain their high sales values, whereas losing its patent can result in a large sales loss to generic drugs of up to 80% (Forte, Papoutsis and Anadiotou, 2003). 
Looking at maintained sales value in this research, the sales value of the original brand name drug and the combined sales of the original brand name drug and the brand extension are compared. In general, sales values of the brand name drug one year before introduction of the brand extension strategy is compared with the combined sales value of the original brand name drug and the brand extension of one or two years after the introduction. Sometimes more years will be taken into account to make it a more thorough evaluation. The purpose of a brand extension strategy in the pharmaceutical industry is to overcome its patent expiry and the loss in the sales value which come with that. A brand extension strategy is seen as successful when the sales are maintained or when the drop in sales is not as high as expected. Having a fixed estimate for success of a brand extension strategy is difficult due to the fact that the literature does not have such standards. Therefore literature is used in which is stated that brand name drugs lose a large portion of their sales to generic drugs, a possible drop in sales could increase to 80%. These predictions are used to set a standard. An example: For Claritin, an antihistamine drug, the analysts predicted a decline in revenues of 75% in two years (Berry, 2004). In using a brand extension strategy, a pharmaceutical company is attempting to minimise the loss in sales values. It is not reasonable to say that a strategy is effective when the sales values are maintained; a decline in sales value is almost inevitable. In using the predictions, the writer came up with the following standard which will be used to evaluate the sales values: When the sales value of a brand name drug together with its brand extension accounts for 60% of the original sales value of the brand name drug prior to patent expiry or introduction of the brand extension, the brand extension strategy is considered effective. With this standard a sales value decrease of up to 40% is accepted. However, when the sales decline is higher than 40%, the brand extension strategy is considered ineffective. In conclusion, the sum of the sales value of the brand name drug and its brand extension together have to account for at least 60% of the original sales value of the brand name drug prior to patent expiry or introduction of the brand extension in order to place the label ‘effective’ on the brand extension. 
§3.2 Data analysis

The data analysis, the analysis of the cases, is an important part of the research. With this analysis crucial information is obtained to find the answer to the question what kind of brand extension strategies pharmaceutical companies use when their brand name drug face patent expiry. The first part of the analysis of the working cases, obtained from ECCH, is within-case analysis. Within-case analysis is done to get familiar with the case itself and with the enormous amount of information in the case (Eisenhardt, 1989). The case study will be thoroughly evaluated to get a good individual representation of each case. In this first step, cases can be eliminated due to the fact that there is not a clear strategy arising from the within-case analysis. When this is happening a new working case will be selected from the ECCH database, based on the method described above, in order to come to the five cases used in this research. When there is a clear strategy, the next step in the analysis is to link the considered and followed strategies of the pharmaceutical company to a brand extension strategy, as depicted in Table 3. In the within-case analysis this will be done per case. The third step is a cross-case analysis in which strategies can be compared in order to come to a final brand extension strategy for each individual case. This cross-case analysis is used to see similarities and differences between cases (Eisenhardt, 1989). The considered strategies will be showed and the final followed strategies will be described. Hereafter, the first part of the hypotheses can be tested with the results.
After analysing the cases, the second part of the research question has to be answered as well. This question is to see what the impact of the brand extension strategy has on the sales values of the brand name drug. This is done by evaluating sales values of the brand name drug in question. Annual reports of the pharmaceutical companies and other external sources are evaluated to acquire sales values of the brand name drugs.
To evaluate the sales value of the particular brand name drug under study there can be seen what the change was in sales value during the time that a brand extension strategy was used. The sales values of a brand name drug from one year prior to the introduction of the brand extensions strategy will be compared with the combined sales value one or two years after the introduction of the brand extension strategy of both the brand name drug and the brand extension. This gives a good understanding on whether the followed brand extension strategy is successful in maintaining the sales values. As mentioned before, a sales value decrease of up to 40%, or maintained sales of at least 60%, is seen as a successful brand extension strategy. After the sales value evaluation the second part of the hypotheses can be tested with the results. 
4 – RESULTS
The five randomly chosen cases, assessed on usefulness, will be thoroughly described in this chapter. There will be started with a within-case analysis. In the within-case analysis both the cases and other sources are consulted to see whether other strategies were considered and/or used which were not described in the cases. All information is incorporated in the paragraphs below. Secondly, a cross-case analysis will follow. This cross-case analysis evaluates the considered strategies and the chosen strategies by the pharmaceutical companies, which gives a nice overview. Finally, in the sales value evaluation the chosen strategies are evaluated on their success. In both the cross-case analysis and the sales value evaluation the hypotheses can be tested. 
§4.1 Within-case analysis


§4.1.1 Effexor (Effexor XR)
Based on: Mikkilineni, 2009


The drug Effexor is from Wyeth pharmaceuticals. In 1993, Wyeth launched both Effexor and Effexor XR. Effexor is used for treatment of major depression disorder (MDD) in adults. Its active ingredient, or generic name, is Venlafaxine. Effexor XR, as mentioned before, was launched in the same year as Effexor. Effexor XR is used to treat anxiety disorders associated with depression like generalised anxiety disorder (GAD), social anxiety disorder (SAD), and panic disorder in adults. Effexor XR is used to treat other diseases and therefore it is more a kind of new indication strategy than an XR although it is named Effexor XR. Effexor XR was released slower in the body, however it was promoted for other diseases and therefore it is a new indication strategy. This extension is not seen as a considered strategy when facing patent expiry because this strategy is used very early in the product lifecycle, in the same year as the launch of Effexor. The promotion of Effexor XR was very extensive. There were campaigns on TV, radio and print. On top of that websites were created to promote the drug. A remarkable campaign was the launch of an educational campaign on mental health in college campuses in late 2002. This was done to create awareness among students, who were an important segment because they led very stressful lives. This on-campus campaign was considered to be the biggest marketing effort by any company to promote an anti-depressant drug in college campuses. Effexor XR became the best-selling drug in the anti-depressant market with net revenues of more than $2 billion from 2002 till 2008 (Mikkilineni, 2009). 
Patent expiry Effexor XR and its considered strategies
In 2009, Effexor XR was nearing its patent expiry date which was in 2010. Effexor XR was a key revenue earner of Wyeth and a top-selling drug in in the world. Wyeth wanted to maintain the sales and therefore wanted to switch consumers from Effexor XR and other anti-depressant drugs available in the market to a successor drug, Pristiq. Pristiq was launched in May 2008, which was almost two years before patent expiry, and was promoted as a revamped and more effective version of Effexor XR. Wyeth is hoping that it will evolve as a blockbuster drug like Effexor XR did (Saul, 2008). Pristiq is a new compound which is called desvenlafaxine extended release, a derivative of venlafaxine. Pristiq was promoted through several marketing campaigns; to both physicians and consumers. In the marketing communication of Wyeth, Wyeth stated that Pristiq was superior to all other anti-depressant drugs in the market, including its own Effexor XR. Pristiq is a drug which serves the same market but is significantly different from its predecessor Effexor XR. 
Conclusion

Wyeth pharmaceuticals did not consider various ways to overcome the patent expiry of Effexor XR in 2010. It had a clear strategy for its blockbuster brand name drug. Wyeth wanted to continue the success of Effexor XR and therefore introduced a successor drug, Pristiq. Pristiq can be seen as a second generation drug because it serves the same market but with a different drug. The second generation strategy is a strategy in which a new drug is launched to get additional market exclusivity, which is the case for Pristiq. 


§4.1.2 Prozac 
Based on: Eaton, 2005; Ofek and Laufer, 2008


The drug Prozac is from the pharmaceutical company Eli Lilly. Prozac, an anti-depressant drug, was first marketed in 1987. Its generic name, or active ingredient, is fluoxetine. It was launched as a selective serotonin reuptake inhibitor (SSRI). This drug selectively blocked the reuptake of serotonin into the presynaptic neuron and had little effect on other neurotransmitters. The drug was not only effective, but Prozac also allowed non-psychiatrist physicians to prescribe the drug. Due to the fact that also non-psychiatrists physicians were able to prescribe the drug the costs of treating depression and other mental illnesses are decreased and at the same time the number of patients who had access to treatment is increased. Simultaneously with the launch of Prozac the whole company was fully educated about depression, serotonin, and the practise of psychiatry in general. With this thorough education Eli Lilly was better able to convince the psychiatry leaders about Prozac and educate them as well. On top of these people, the FDA, insurers and patients were educated about Prozac. These educational efforts of Eli Lilly attracted media attention and the public got excited about the drug. Once Prozac was launched, the sales took off, with yearly worldwide sales around $3 billion. 
Eli Lilly conducted a lot of post-marketing clinical trials which resulted in several new indications which Prozac could be marketed for. Several new indications were: obsessive-compulsive disorder, bulimia, panic disorder, severe premenstrual syndrome in women, and geriatric and childhood depression. Although these new indication were not strategies to overcome patent expiry, they used them to increase the sales value. It were not strategies to overcome patent expiry because these new indication were launched more than three years prior to patent expiry.  

Patent expiry Prozac and its considered strategies
Prozac was going off patent in 2001. There were two patents for Prozac; the first patent expiry was in 2001, which covered the active chemical ingredient, fluoxetine hydrochloride. The second one expired in December 2003, and covered the method of use of the chemical ingredient. The patent expiry of 2001 was important because from that year on generic drugs could come into the market. To extend the patent as much as possible and to protect the sales of Prozac there was a need for a successor strategy for Prozac. Eli Lilly introduced a New Antidepressant Team (NAT), a cross-functional team of Lilly research and development (R&D) and marketing. The goal of the team was to find and develop a new drug that would better meet the needs of patients suffering from depression. There were five alternatives considered: R-fluoxetine, olanzapine-fluoxetine combination (OFC), 5HT2 antagonist SSRI (SSRI-5HT2), Business Development Opportunities, and Cymbalta (duloxetine). R-fluoxetine had the same effective ingredient as Prozac but has a different physical configuration or shape. However, this alternative has failed in clinical trials. The R-fluoxetine strategy can be seen as an XR strategy. OFC combined the active ingredient in Zyprexa and the active ingredient in Prozac, the trade name would be Symbyax. Symbyax can be seen as a second generation strategy, a new drug for the same market. SSRI-5HT2 was intended to selectively block the stimulation of serotonin at 5HT2 in order to eliminate the side effects (increased anxiety, restlessness, insomnia, agitation, and sexual dysfunction). The SSRI-5HT2 can be seen as an XR strategy. Business development opportunities were targeted upon in-license compounds for the treatment of depression from other pharmaceutical companies. These business development opportunities cannot be placed in one of the four brand extension strategies. Cymbalta is a serotonin and norepinephrine receptor inhibitor (SNRI) that was developed for the treatment of major depression disorder (MDD). On top of that, people at Eli Lilly thought that it could also be developed for the treatment of pain. The potential of this drug is that it can be used both for depression and pain. Cymbalta is a new formulation of Prozac and therefore can be seen as a second generation strategy. 
In 2000, before the NAT launched their possible extensions and one year before patent expiry, Eli Lilly already introduced two new indication drugs of Prozac in order to broaden their consumer group. These new indications were Prozac weekly and Sarafem. Prozac weekly was introduced for chronically depressed patients and Sarafem was introduced for women (Kramer, 2000). Both drugs were not extending the patent of Prozac, which expired in 2001. Yet, the extensions were focused on broadening the consumer base. 
In 2004, both Cymbalta and Symbyax were launched. Both are considered second generation drugs. With this strategy Eli Lilly hoped to overcome the patent expiry of Prozac. The introduction of these second generation drugs was three years after patent expiry. 

Conclusion

Eli Lilly, or the NAT, considered five strategies with the NAT and finally introduced two of them in 2004, Cymbalta and Symbyax. In 2001, Eli Lilly launched Prozac weekly and Sarafem. These are the same drugs as Prozac, only for other patient groups. Prozac weekly and Sarafem are considered as brand extensions because they were introduced to protect the sales of Prozac. Cymbalta and Symbyax were introduced in 2004 and are second generation drugs which did extend the patent and therefore are considered as brand extensions. Although Symbyax and Cymbalta were launched after patent expiry they are considered strategies to maintain sales. 
§4.1.3 Prilosec
Based on: Ikrama and Purkayastha, 2008; Conley, 2005


The drug Prilosec is from the pharmaceutical company AstraZeneca and was launched in 1988. The active ingredient, or generic name, of Prilosec is omeprazole. Internationally, Prilosec is known as Losec. Prilosec is an acid-pump inhibitor, which treats acid reflux-related indications. Excessive acid emission can lead to the following disorders: duodenal ulcers, gastric ulcers, gastroesophageal reflux disease (GERD, or commonly known as heartburn), and pathological hyper secretory conditions. Prilosec is treating the above mentioned disorders and is proved to be highly effective. Prilosec was first only marketed to specialists. After almost ten years, in 1997, the company launched a direct-to-consumer (DTC) campaign. Through this campaign the drug acquired more than 30 per cent of the antiulcer prescription market in 1998. AstraZeneca introduced a patient friendly marketing campaign by naming Prilosec the ‘Purple Pill’. Advertising with this name was very successful. In 2000, Prilosec contributed more than a third to the revenue of AstraZeneca, which meant that Prilosec was a very important blockbuster drug for the company. 
Patent expiry Prilosec and its considered strategies
Prilosec was facing patent expiry in October 2001. However, in 1998, 1999 and 2000, AstraZeneca filed suits against several generic manufacturers for patent infringement. “In October 2002, the US District Court for the Southern District of New York ruled that two AstraZeneca patents (‘230 and ‘505) […] are valid until 2007.” (AstraZeneca, 2002). AstraZeneca appealed against the ruling of non-infringement. Although the patents are extended, other generic manufacturers were permitted to bring the generic drugs to the market. In December 2002, the first generic omeprazole was launched. And during 2003, three other generic versions were launched as well (AstraZeneca, 2003). Because generic versions were launched in the market, the original date of patent expiry is applicable here. The generic versions introduced can have a negative impact on the sales values. Therefore the initial patent expiry of 2001 will be used in this research as the patent expiry date of Prilosec.
In 1995, AstraZeneca already brought together a group of marketers, lawyers and scientists to come up with a solution for the approaching patent expiry of Prilosec. They called themselves the ‘Shark Fin project’. They came up with nearly fifty solutions (Harris, 2002). In early spring 2001, AstraZeneca’s CEO had several options left to consider: Introducing a second generation prescription drug branded as Nexium, introducing an AstraZeneca generic omeprazole, and/or an OTC version of omeprazole. Nexium is a new formulation of Prilosec’s active ingredient, called esomeprazole magnesium. With Nexium the patent term could be extended. The last two options were unfamiliar territory for AstraZeneca and had no chance of extending the patent term. On top of that, marketing an OTC or generic drug is a difficult task and significantly different from marketing a prescription drug to doctors. 
In the end, the final decision was to get approval of the FDA to market the second generation drug Nexium and extend the patent. In 2000 AstraZeneca got approval to market Nexium, in 2001 they had approval in the USA and launched Nexium in 32 countries. AstraZeneca launched a marketing campaign in which they wanted to switch consumers from Prilosec/Losec to Nexium. On top of this launch, the project team was able to keep generic drugs out of the market until 2003. In 2003, AstraZeneca got approval for an OTC version of omeprazole, named Prilosec OTC, which was priced under other generic versions of Prilosec. In the case of Ikrama (2008) it is written that “analysts felt that the company had succeeded in its lifecycle management strategy.” (Ikrama and Purkayastha, 2008).

Conclusion

Finally, AstraZeneca considered three strategies and decided to use two of them. The first strategy used was a second generation strategy, Nexium, which was launched in 2000, one year before patent expiry. Thereafter, in 2003, AstraZeneca used another strategy to maintain sales, Prilosec OTC, an OTC strategy. However, the OTC version of Prilosec is not considered as a strategy to overcome potential sales decline caused by the patent expiry of Prilosec because Prilosec OTC was launched in 2003 which is two years after the introduction of the other brand extension strategy Nexium. On top of that Prilosec OTC does not provide patent term extension. Therefore, Nexium is considered the strategy which AstraZeneca used to overcome patent expiry which is a second generation strategy. 

§4.1.4 Zantac
Based on: Angelmar and Pinson, 1992 and 1993


Zantac is a drug from the pharmaceutical company GlaxoSmithKline and was launched in 1981 in the United Kingdom and in 1983 in the USA. Zantac’s generic name, or active ingredient, is ranitidine hydrochloride (ranitidine). Other brand names of Zantac are: Antak, Azantac, Raniplex, Zantic, Sostril, Ranidril, Trigger, Ulsex, Zinetac, Coralen, Quantor, Ranidin, and Ranix. Zantac is used as an antiulcer drug. Zantac was the second drug in the market and therefore had to prove itself to be considered by consumers. Tagamet, the first drug in the antiulcer market, was doing a good job and was not impressed by Zantac. Several months before launch, Zantac started to introduce the drug to doctors, telling that the drug had no advantages over Tagamet, but worked faster. The introduction campaign positioned Zantac as a much faster, simpler and more specific drug, a new and more advanced antiulcer drug. Zantac acquired market share all over the world. After the launch, in 1984 and 1985, research was published in leading medical journals. This research indicated that patients who experienced an ulcer recurrence during the year that followed, despite continuous treatment, was twice as high for the drug Tagamet as for Zantac. Zantac had a global market share of 42 per cent in 1989, which was good considering the competition in the antiulcer market. In 1988, Prilosec, as described in the previous paragraph, was launched by AstraZeneca. In 1992, Zantac was still the number one drug in the pharmaceutical industry. However, the battle between Prilosec and Zantac was believed to continue for the next five to ten years. 
Patent expiry Zantac and its considered strategies
Zantac was facing patent expiry in 1997, even though GlaxoSmithKline was not finished with Zantac. In 1986, GlaxoSmithKline had foreseen this upcoming event and increased its number of researchers with 3000 in three years to discover another winning drug. For almost twelve years Zantac was a successful brand and developed a powerful brand with large brand equity. This was important when facing patent expiry although it was not enough when generic drugs came into the market with a lower price. In 1996, one year before patent expiry, GlaxoSmithKline launched a milder version of Zantac, called Zantac 75. Zantac 75 was available as an OTC drug. (Based on: The new business road test, 2007)
Conclusion

First, GlaxoSmithKline considered only one strategy, namely a new winning drug. They increased the amount of researchers to find this. However when the patent expiry date was approaching there was no new drug ready yet and therefore another strategy was considered, namely an OTC version of Zantac. Finally, Zantac 75, the OTC version of Zantac was launched in 1996, which is considered as the strategy followed by GlaxoSmithKline to overcome patent expiry of their blockbuster drug Zantac. This strategy is an OTC strategy.  
§4.1.5 Claritin
Based on:  Berry, 2004 

Claritin is a drug from the pharmaceutical company Schering-Plough, which is merged with Merck in 2009. Claritin is launched in 1993 as a prescription drug, while its patent was filed in 1981. Its generic name, or active ingredient, is loratadine. Claritin is an antihistamine drug which is used against allergies. Claritin is used to relieve patients of an annoying cough, runny nose, and watery eyes. When Claritin was launched Schering-Plough launched an aggressive marketing campaign. Next to detailing and sampling there was also a DTC marketing campaign. This campaign involved primarily print ads. After 1997, Claritin was also promoted in television commercials. In three years’ time Claritin became the top selling antihistamine in the USA. 

Patent expiry Claritin and its considered strategies
Initially, Schering-Plough’s patent for its drug Claritin was going to expire in 1998 due to the fact that the patent was filed for in 1981. However, because the Waxman-Hatch Act is introduced in 1984, the patent was restored with two years, to 2000. This patent restoration was approved because Claritin was still in development in 1984. Due to further paediatric trials of the drug and an addendum to the General Agreement on Tariffs and Trade the patent was extended until December 2002. In December 2002 the patent would expire and then the road would be open for generic drugs to enter the market. This could result in a large decline in revenue. To overcome this patent expiry, Schering-Plough was considering several strategies: Launching a successor drug, Clarinex, file for an OTC status for Claritin and/or end the Claritin era. The successor drug of Claritin, Clarinex, was designed to work longer and faster than Claritin and the goal was to switch consumers to this drug. In Clarinex, the active ingredient loratadine was made metabolic which made the drug work faster and longer. An OTC status for Claritin would not have the possibility to extend the patent, however it could defend Claritin’s turf due to the fact that consumers could have easier access to the drug. Yet, the OTC version could potentially compete with their successor drug Clarinex, if that second generation strategy was used. Ending the era, would mean a huge loss for Schering-Plough. Finally, Schering-Plough decided to try to defend its position by launching a second generation drug, Clarinex. Due to problems in the manufacturing facilities, the introduction of Clarinex was delayed until January 2002, this is less than one year before patent expiry. On top of this second generation launch, Schering-Plough tried to defend the patent of Claritin, unfortunately without success (Riordan, 1999). Beside the second generation strategy, Schering-Plough launched the OTC version of Claritin (Claritin OTC) as well. 
Conclusion

Schering-Plough considered three strategies from which they chose two. The first strategy, implemented in 2002, the year of patent expiry, was Clarinex. Clarinex is a second generation strategy because the active ingredient, loratadine, was made metabolic. So the drug is a new drug with a slightly different active ingredient which makes the drug work longer and faster. The drug serves the same market and therefore is considered as a second generation strategy. The second strategy chosen by Schering-Plough is the OTC strategy. Claritin OTC was also launched in 2002 and is launched in the OTC market which made it easier for consumers to buy the drug. In conclusion, in 2002, the year of patent expiry, Schering-Plough chose both a second generation and an OTC strategy to overcome patent expiry of Claritin. 

§4.2 Cross-case analysis

In the five cases described above there were several strategies that were considered by the pharmaceutical companies. There were some clear differences and some clear similarities in the considered brand extension strategies by the pharmaceutical companies. In four out of the five cases there was a second generation strategy considered. In three out of the five cases an OTC strategy was considered. In one out of the five cases an XR, a new indication and a NME was considered. The considered strategies by the five pharmaceutical companies are summarised in Table 6. 

As can be seen from Table 6 there are not many different strategies that pharmaceutical companies considered when they face patent expiry. In 80% of the cases they consider to extend the patent of their existing drug in launching a second generation drug and in 60% of the cases they considered to leave the prescription drug market and go OTC. Remarkable is that in both the antidepressant market (Effexor and Prozac) and the antiulcer market (Prilosec and Zantac) the different drugs used different brand extension strategies. In the antidepressant market, Effexor used the second generation strategy while Prozac used both the new indication and the second generation strategy. In the antiulcer market, Prilosec followed the second generation strategy whereas Zantac chose for an OTC strategy.
[image: image9.emf]2001 2002 2003 2004 2005

Prozac* $1.990.000 $733.700 $645.100 $559.000 na

Symbyax - - - $70.200 $53.900

Cymbalta - - - $93.900 $679.700

Total sales $1.990.000 $733.700 $645.100 $723.100 $733.600

Year ended December 31 (x000)

Worldwide


Table 6 – Considered brand extension strategies

The final strategies chosen by the pharmaceutical companies are depicted in Table 7 and are placed in the framework of this research. A detailed motivation of why pharmaceutical companies chose for the strategies depicted in Table 7 cannot be obtained from the used cases directly. However, the pharmaceutical companies are most likely to choose for brand extension strategies which are considered as most financially and practical feasible. Pharmaceutical companies are most likely to choose for strategies which are expected to succeed and be successful.
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Prozac* -63% -12% -13% na

Symbyax - - - -23%

Cymbalta - - - 624%

* Combined sales of: Prozac, Prozac weekly and Sarafem



% change



Table 7 – Final brand extension strategies

In Table 7 you can see that in four out of the five cases the brand extension strategy of second generation is followed. In two out of the five cases an OTC strategy is followed. In one of them the OTC strategy is pursuit but next to a second generation strategy, so not as a stand-alone strategy. In one case the new indication strategy is followed. From this analysis above we can accept Hypothesis 1a: In the three years prior to patent expiry, pharmaceutical companies will use the XR strategy the least in comparison to the other brand extension strategies researched here. From Table 7 can be seen that the XR strategy is indeed used the least by pharmaceutical companies. Eli Lilly (Prozac) introduced Prozac Weekly and Sarafem, two similar drugs for Prozac for a new indication, therefore Hypothesis 2a: In the three years prior to patent expiry, pharmaceutical companies will not use a new indication strategy, cannot be accepted. As mentioned above, the second generation strategy is used the most, therefore hypotheses 3a: In the last three years prior to patent expiry, pharmaceutical companies will use the second generation strategy the most in comparison to the other brand extension strategies researched here, can be accepted. The FDC strategy is not used in the cases studied here and therefore hypotheses 4a: In the last three years prior to patent expiry, pharmaceutical companies will not use the FDC strategy, can be accepted. The OTC strategy is used by GlaxoSmithKline (Zantac) because they did not had another strategy which they could use, which is in line with Hypothesis 4c: In the last three years prior to patent expiry, pharmaceutical companies will use the OTC strategy only when they do not use one of the other brand extension strategies researched here. However, Schering-Plough (Claritin) used this strategy on top of the second generation strategy. So in two cases the situation is different which makes it hard to say whether H4c can be accepted. However because the OTC strategy is used either with another strategy or when a drug had no other option H4c will be accepted. In conclusion, H1a, H3a, H4a, H4c can be accepted. H2a, on the other hand, cannot be accepted. Whether the strategies followed are successful in maintaining sales values will be evaluated in the next paragraph. An overview of all hypotheses and whether these are accepted can be found in Table 13.
§4.3 Sales value evaluation
In this paragraph the sales values or revenues will be evaluated from around one year before the introduction of the brand extension with the sales values of around one year after the introduction of the particular brand extension. Sales values are obtained through annual reports and other external sources. Due to the fact that not all values were available in annual reports, there are some differences in the type of sales values (e.g. worldwide vs. US only). However, from every single drug the sales values are obtained from the same source in order to be consistent. It is tried to obtain worldwide sales values from annual reports. If this was not available in annual reports, the values are obtained from other sources and when that is not possible either sales values of only the US are obtained. 

§4.3.1 Effexor XR

[image: image11.emf]2000 2001 2002 2000-20012001-2002

Prilosec $6.260.000 $5.578.000 $4.623.000 -11% -18%

Nexium $17.000 $568.000 $1.978.000 - 248%

Total sales $6.277.000 $6.146.000 $6.601.000

Year ended December 31 (x000)



% change

Worldwide

The pharmaceutical company Wyeth chose for a second generation strategy, Pristiq, to overcome patent expiry of Effexor XR in 2010. To see whether this strategy was effective it is needed to look at the sales values of Effexor XR one year before the entry of Pristiq and one year after the entry. Secondly, it is needed to look at the sales values of Pristiq. Pristiq entered the market in May 2008. Therefore, the sales values of Effexor XR of the years 2007 until 2009, one year before entry and one year after entry of Pristiq, are evaluated. And, for Pristiq, the sales from 2008 and 2009 are evaluated. To get a more thorough representation of the chosen strategy the year 2010, the year that the patent of Effexor XR actually expired, is also evaluated. Due to the fact that Wyeth pharmaceuticals is acquired by Pfizer Inc. it was not possible to get annual reports for these years. Therefore an external source is used to obtain worldwide sales values, namely drugs.com. In Table 8 you can find the sales values for both Effexor XR and Pristiq. 
 Table 8 – Sales value Effexor XR (Verispan, VONA)

Although the patent expiry of Effexor XR was in 2010, the sales values of Effexor XR declined already from 2008 on. Pristiq, the revamped version of Effexor XR, was launched in 2008 and started with a good increase in sales value in 2009. The sales value of Effexor XR in 2007, prior to the introduction of the brand extension, was approximately $2.5 billion. Recall, that a brand extension strategy is considered effective when at least 60% of the sales is maintained. The combined sales value in 2010 was $1.8 billion, which is 74,8% of its original sales in 2007, one year before the introduction of the brand extension. This means that Wyeth did a good job in defending the sales value of Effexor XR with the introduction of a second generation drug, Pristiq. Therefore, the second generation strategy followed by Wyeth is considered effective.  

§4.3.2 Prozac
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Zantac na $922.221 $922.223 $233.702 na 0,00% -75%

Zantac 75 - $93.685 $111.354 $82.260 - 19% -26%

Total sales - $1.015.906 $1.033.577 $315.962



* 3 quarters of the year 1996 available

US only

Year ended December 31 (x000) % change

The pharmaceutical company Eli Lilly chose for both a new indication and a second generation strategy (Prozac weekly, Sarafem, Symbyax and Cymbalta) to overcome the patent expiry of Prozac in 2001. The new indications, Prozac weekly and Sarafem, were introduced in 2000 and are the same drug as Prozac. Because the new indications are the same drug the sales values of Prozac Weekly and Sarafem are included in the sales value of Prozac. The second generation drugs, Symbyax and Cymbalta, are launched in 2004, three years after patent expiry of Prozac. The effectiveness of the chosen strategies will be tested in the same way as for Effexor XR: The sales values of Prozac in the years 2001 until 2005 are evaluated and on top of that, the sales values of Symbyax and Cymbalta are evaluated for the years 2004 and 2005. The sales values are obtained from annual reports and these are worldwide sales values. In Table 9 you can find the sales values of Prozac, Symbyax and Cymbalta. 
Table 9 – Sales value Prozac (annual reports)

Prozac’s patent was expiring in 2001, to obtain sales value before patent expiry it is needed to find an average sales value before 2001. Therefore, the sales of 1999 and 2000 are combined. The combined sales were $5.18 billion. The average sales value before patent expiry is therefore $2.59 billion. As can be seen in Table 9 above, the sales value of Prozac declined by 63% the year after patent expiry (2001-2002), which is an enormous decline. During that year the two new indications were unfortunately not maintaining the sales for Prozac. Therefore, the new indication strategy followed is considered ineffective. In 2004, the two brand extension strategies were finally introduced: Symbyax and Cymbalta. Cymbalta, in particular, was very successful after the first year with more than $500 million increase in its sales value. To see whether the chosen strategy is effective it is needed to look at the combined sales of Prozac, Symbyax and Cymbalta in 2005 and compare it with the sales value of Prozac prior to 2001, the year that the patent of Prozac expired. Due to the fact that there are no sales values for 2005, the sales value of 2004 (for Prozac only) is used to see whether the strategy is effective. The combined sales value is then $1.29 billion, which is 49,8% of the original sales value of Prozac ($2.59 billion). This percentage of the sales is maintained after the patent of Prozac expired, which is not enough to label this strategy effective (recall: the maintained sales value should be at least 60%). When assuming that Prozac is not sold anymore in 2005, the combined sales value of Symbyax and Cymbalta is $733.6 million. This is 28% of the original sales of Prozac which is also not enough to consider the strategy effective. Both the new indication and second generation strategies followed by Eli Lilly are thus considered ineffective.


§4.3.3 Prilosec

[image: image13.emf]2001 2002 2003 2004 2001-20022002-20032003-2004

Claritin $3.157.895 $1.800.000 $370.000 $321.000 -43% -79% -13%

Clarinex - $598.000 $694.000 $692.000 - 16% -0,29%

Claritin OTC - $105.000 $415.000 $419.000 - 295% 1%

Total sales $3.157.895 $2.503.000 $1.479.000 $1.432.000



Year ended December 31 (x000) % change

Worldwide

The pharmaceutical company AstraZeneca chose for a second generation strategy, Nexium, to overcome the patent expiry of Prilosec in 2001. Nexium was launched in 2001. In order to state whether this strategy is effective the sales values of Prilosec are evaluated for the years 2000 until 2002, one year before the introduction of the brand extension and patent expiry of Prilosec until one year after patent expiry. Thereafter, the sales values of Nexium are evaluated for the years 2001 and 2002, the year of introduction of the brand extension and one year after the introduction. All sales values are obtained from the annual reports of AstraZeneca, which are available on their corporate website. The sales values are worldwide sales figures and depicted in Table 10. 
Table 10 – Sales values Prilosec (annual reports) 
As can be seen in Table 10 above the sales value of Prilosec, after patent expiry in 2001, dropped with 18% in 2002. This is a decline of $955 million. The sales of Nexium on the other hand took off in that year and increased with 248%. This is an increase of $1410 million which more than offsets the decline in sales of Prilosec. Recall that the maintained sales with the brand extension should be at least 60% of the sales value of the original brand name drug before patent expiry in order to be labelled effective. In 2002, the combined sales of Prilosec and Nexium was $6.6 billion, which is more than the sales in 2000. From this, the second generation strategy of Prilosec can be considered effective. In the annual report of 2002 the following statement is made: “The strong growth of Nexium more than offset declines in Losec/Prilosec.” (AstraZeneca, 2002: P31). From this statement and the above data it is clear that the company is satisfied with the results of their chosen strategy. Therefore, the second generation strategy followed by AstraZeneca is considered effective. 

§4.3.4 Zantac
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The pharmaceutical company GlaxoSmithKline chose for an OTC strategy for their blockbuster drug Zantac which faced patent expiry in 1997. The OTC version of Zantac, Zantac 75, was launched in 1996. To see whether this strategy is effective in maintaining the sales value, the sales values of the years 1995 until 1998 are evaluated for Zantac, one year before introduction of Zantac 75 until one year after patent expiry. Subsequently, the sales values for Zantac 75 are evaluated for the years 1996 through 1998, the year that the brand extension is introduced and one year after patent expiry. Both sales values will be evaluated from the US only. These sales values are obtained from an external source.
 Table 11 – Sales values Zantac (external source)

As can be seen in Table 11 above the sales value of Zantac for the year 1995 was not available. It seems that there is no decline in sales value for Zantac between 1996 and 1997, however in 1996 the sales value is only available for three quarters of a year therefore there should be a decrease. When the patent of Zantac expires, 1997, there is a clear steep decline in the sales value. Between 1997 and 1998 the sales declined with 75% in the US only. Although they marketed Zantac 75 OTC, this could not counterbalance the steep decline in sales for Zantac. The sales value of Zantac in the years before patent expiry was worldwide around $2 billion (Prokesch, 1989). To consider the strategy for Zantac effective, the combined sales of Zantac and Zantac 75 should be at least 60% of the sales value of Zantac before patent expiry, which is $800 million worldwide. US sales are on average around 45% of total worldwide sales (this calculation is made from annual reports). Thus, the US should have maintained sales of around $360 million. The combined sales in the US are $315.9 million which is less than 60% of the original sales value of Zantac. Based on these sales values, the OTC strategy followed by GlaxoSmithKline is considered ineffective. 

§4.3.5 Claritin
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The pharmaceutical company Schering-Plough chose for both a second generation strategy and an OTC strategy (Clarinex and Claritin OTC) to overcome patent expiry for their drug Claritin in 2002. Both Clarinex and Claritin OTC were launched in 2002, the year of patent expiry. Whether the strategy is effective can be seen through evaluation of the sales values of Claritin for the years 2001 until 2004, the year before and two years after patent expiry and the introduction of the brand extension strategy. Then, the sales values for both Clarinex and Claritin OTC will be evaluated for the years 2002 and 2004, the year of the introduction of the brand extension and two years after patent expiry. The sales values are obtained from annual reports and are worldwide figures. The annual reports are obtained through company.info. 
 Table 12 – Sales values Claritin (annual reports)

As can be seen in Table 12 above the sales value of Claritin declined with almost 80% in the year after patent expiry (2002-2003). The sales of Clarinex increased during the first years, however after these years it declined with -0,29%, which is a very small decline. The sales of Claritin OTC increased with almost 300%. The sales after patent expiry should at least be 60% of the sales value of Claritin before patent expiry. The combined sales value should therefore be at least $1.89 billion. The combined sales in 2004 of Claritin, Clarinex and Claritin OTC are $1.4 billion. The steep decline in the sales of Claritin after patent expiry is not compensated with the sales of the brand extensions. According to Jon Hess (2004), the strategy followed by Schering-Plough failed due to the fact of delays in gaining approval of the FDA. Schering-Plough had problems to switch consumers to Clarinex before generics were coming into the market. Taken everything together, the second generation and OTC strategy followed by Schering-Plough are considered ineffective. 

§4.3.6 Conclusion

From the results above it can be seen that the XR strategy is not used as a brand extension strategy. The new indication strategy is used one time. The second generation strategy is used four times. The FDC strategy is not used and the OTC strategy is used two times. In the above sub paragraphs the sales values are evaluated and it is showed whether the combined sales of the branded drug and its brand extension is higher than the original sales of the branded drug prior to patent expiry or introduction of the brand extension. 



      As mentioned above, the XR strategy is not used and therefore, hypothesis 1b: Combined sales of the brand name drug and its XR are more than 60% of the original sales value of the brand name drug prior to patent expiry, cannot be accepted nor denied, it simply cannot be tested whether it can be accepted. The new indication strategy is used one time and was not effective. The sales of Prozac and its brand extension are only 28% of the original sales value of the brand name drug. Therefore, hypotheses 2b: Combined sales of the brand name drug and its new indication drug are more than 60% of the original sales value of the brand name drug prior to patent expiry, cannot be accepted. The second generation strategy, which is pursuit in 80% of the cases, is effective in 50% of the cases. The combined sales values of the brand name drug and its extension(s) are higher, in 50% of the cases, than the original sales value of the brand name drug prior to patent expiry. Worthwhile mentioning is that in the case that the second generation is followed in combination with another strategy it is not effective. Therefore, hypothesis 3b: Combined sales of the branded drug and its second generation drug are more than 60% of the original sales value of the brand name drug prior to patent expiry, can be accepted. The FDC strategy is not used and therefore, hypothesis 4b: Combined sales of the branded drug and FDC drug are more than 60% of the original sales value of the brand name drug prior to patent expiry, cannot be tested and thus it cannot be said whether the hypothesis can be accepted. The OTC strategy is used in 40% of the cases and is not effective in either of these cases. This means that the combined sales of the brand name drug and its brand extension is not higher than the original sales value of the brand name drug. Therefore, hypothesis 4d: Combined sales of the branded drug and its OTC drug are more than 60% of the original sales value of the brand name drug prior to patent expiry, cannot be accepted. In Table 13 below you can find an overview of all hypotheses and whether they are accepted as discussed here and in paragraph 4.2.
Table 13 – Overview hypotheses
5 – CONCLUSION
Pharmaceutical companies face difficult times when the patent of their brand name drug expires. With the expiry of a patent, a large decline in sales is often inevitable. This decline in sales is disadvantageous for the return on investment. Because launching a new drug in the market is an enormous investment, the total investment could turn out to be around $800 million, this negative impact on return on investment is very important for pharmaceutical companies. Lifecycle management is becoming increasingly important for pharmaceutical companies to maintain the sales values of their blockbuster drugs when facing patent expiry. 
In this research the main research question is: 


What kind of brand extension strategies are pharmaceutical companies using when prescription drugs are facing patent expiration and what is the impact on their sales values?

In accordance with the brand extension strategy of Ansoff, which is used in this research, pharmaceutical companies have the possibility to use five brand extension strategies in the three years before the date of patent expiry. These five strategies are: XR, new indication, second generation, FDC and OTC. In the case study conducted, only three out of these five brand extension strategies are used when a patent expiry date is approaching. The three used strategies are: The second generation, new indication and OTC strategy. The second generation strategy is used most often. From the brand name drugs that used the second generation strategy, 50% of them are showed to be effective. In these cases, the sales are maintained or even increased when a pharmaceutical company used the second generation strategy which indicates that the strategy is very useful. Although both the new indication and OTC strategy are used by pharmaceutical companies, they are shown to be ineffective in this research. The impact of the new indication and/or OTC strategy on the sales values is mainly negative. 

In conclusion, based on the results of this research, the second generation strategy is the most effective strategy pharmaceutical companies can use to overcome patent expiry of their blockbuster brand name drugs. With this strategy there is the highest chance of maintaining the sales values of the brand name drug.
6 – RECOMMENDATIONS
The pharmaceutical industry is facing difficult times. As studied in this research, it is valuable for pharmaceutical companies to know what strategies are most effective to avoid a sales decline when facing patent expiry. As concluded, a second generation strategy is an effective strategy to use for brand name drugs. Here, implications for managers and researchers are discussed. 

§6.1 Managerial implications

Managers of pharmaceutical companies work in a complex industry, where rules and laws are of a main concern. All steps taken by pharmaceutical companies are monitored. It is very important for managers to have a clear goal for their brand name drug. What do you want to achieve with the drug? From this research it is apparent that pharmaceutical companies need to start early with lifecycle management of their brand name drug in order to overcome patent expiry in a later stage of the lifecycle. It is necessary to look at the patent expiry of a brand name drug immediately after introduction of the brand name drug. When the patent expiry date of a brand name drug is managed from the start on, it is more likely to come up with an effective strategy for the brand name drug when patent expiry is approaching. From this research it is concluded that a second generation strategy is most effective. However, this does not mean that a second generation strategy is the best option for all brand name drugs. As mentioned before, a pharmaceutical company needs to start with lifecycle management of the drug as early as possible. Every drug is different and therefore the strategy used can be different as well. In conclusion, lifecycle management is important. Unfortunately there is not one standard guideline I can provide for managers. Managers have to build upon a brands’ equity and on the pipeline of the pharmaceutical company. The most important implication for managers: Start as early as possible with lifecycle management.

§6.2 Research implications

Researchers who are active in research in the pharmaceutical industry have a lot of interesting areas in which they can do research. It is a complex industry and there is enough room for future research, which will be discussed in the next chapter. The most important implication for researchers from this research is that thorough research of blockbuster drugs is needed to find out what the majority of the brand name drugs with a blockbuster status do to overcome patent expiry. And in such research it is needed to find out what the reasoning is behind decisions in followed strategies. When such research is done, even more can be said about what pharmaceutical companies can do, or should do with their patent expiries of their brand name drugs in the future. 

7 – LIMITATIONS AND FUTURE RESEARCH
The goal of this research was to find effective strategies used by pharmaceutical companies to overcome patent expiry. Patent expiry often leads to large declines in sales values. By finding effective used strategies the problem of sales decline could be avoided. Although the second generation strategy is clearly the most used and effective strategy in this case study, there are some limitations to this research and areas for future research. 

§7.1 Limitations

This research has four main limitations. First of all, due to the fact that this research is a case study it is hard to generalise for the whole pharmaceutical industry. In this research only five cases are studied which makes it hard to generalise for the whole industry. In order to do this, more blockbuster drugs have to be studied to have a good sample of the pharmaceutical industry. Secondly, in this research it is only researched what kind of strategies pharmaceutical companies are using when facing patent expiry. The way in which they came up with a strategy and why they chose the used strategy is not researched. For example, from this research it is not clear why two possible strategies are not used. When the reasoning behind the chosen strategy is known it is more reasonable to set a standard for choosing a strategy when pharmaceutical companies face patent expiry of a drug. With the current research, it is possible to state that the second generation strategy is the most effective strategy that pharmaceutical companies can use. However it would be very valuable to have a more standardised guideline for companies when they face patent expiry. Third, a limitation is that the sales values obtained are from different sources what makes it hard to compare the results. Part of the sales values are obtained from the annual reports, but others are from websites. Other sales values are from the US only, whereas others are worldwide sales values. It would be good to have exactly the same sales values of all the cases which are consistent with each other. Finally, a limitation is that the standard used to label a strategy as effective is set by the author herself. This is done through both using the facts of what can happen to sales when generic drugs come into the market and with common sense. However this could be established more thoroughly.
§7.2 Future research

There are three main areas of future research. First, according to Perry (1998) it is necessary with a case study to test for statistically generalizability. As mentioned in the limitations, there is not enough data to generalise the findings for the whole industry. On top of that, it would be preferred by the author to have access to cases of all blockbuster drugs that faced patent expiry in the past. However due to limited access to cases and the time constraint this was not possible. This research is a good start, however an extensive research on all blockbuster drugs and their patent expiries would be interesting to research in the future. With this more thorough research in the future, generalizability is also more feasible. A good research will be to extend this current research with more cases and study them in exact the same way. Cases could be obtained through the database used here, or by conducting case studies yourself. Ways to do this is by interviewing managers from pharmaceutical companies, handing out questionnaires, using quantitative market data, observation, using competitive data, etcetera. A second area of future research is the reasoning behind chosen strategies and why some strategies do not work that well as anticipated. Although the second generation strategy is the most used and effective strategy in this research it could be the case that for other drugs this strategy does not work. Probably there is not one best strategy, or a standard for pharmaceutical companies to follow, when they face patent expiry. Pharmaceutical companies possibly have to look at what there is in the pipeline and whether it makes sense to invest in the existing brand name drug. Therefore, future research in the reasoning behind chosen strategies is important to see whether it is possible to come up with a standard for pharmaceutical companies when they face patent expiry. One way to research this is by interviewing managers who were involved in the strategies followed by pharmaceutical companies. With interviews, one can find out what the reasoning was and whether this is generally the same for all pharmaceutical companies. In that way the possibility exists that a standard protocol can be made for pharmaceutical companies who are facing patent expiry of their blockbuster brand name drug in the future. A third topic future research is to look into the laws that exist in this industry. The Waxman-Hatch act is legislated to increase research and development (R&D) and make it easier for generic drugs to enter the market. However, what can be seen in practise is that the pipeline of pharmaceutical companies is not that large anymore and that the return on investment decreases. Both the decreasing new products in the pipeline and decreasing return on investment do not stimulate R&D. Therefore it is important to assess the laws which exist and look for optimisation of R&D in the pharmaceutical industry. The introduction of generic drugs is indeed made easier, and that works. Yet, because the law is enacted to stimulate two things, it should be researched what can be done in the industry to make it beneficial for both parties. In other words: In what way can the law be revised in order to increase both the return on investment and R&D and not dilute the encouragement of introduction of generic drugs? 

These above three areas of future research can give managers a better understanding of their field and what the possibilities are in their industry.  
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APPENDICES
Appendix I – Pharmaceutical industry

The pharmaceutical industry is a high-risk industry for pharmaceutical companies. Only one in ten thousand new compounds are actually launched in the market as a drug. And only 30 per cent of these drugs will receive their investment back, a positive return on investment (Conley, 2005). This highly competitive and research driven industry is a complex industry. When a pharmaceutical company files for a patent for a new compound or for the method of making and using this compound this does not give the company directly the right to bring it to the market as well. The Patent and Trademark Office (USPTO) allows the patents on the compounds and on the methods of using and making them. The Food and Drug Administration (FDA) approves the product for sale to consumers (Schacht and Thomas, 2005). These two different institutes look at different criteria. The USPTO looks at the compound in light of advancement of public domain knowledge, the FDA considers safety and effectiveness for consumer use. The two institutes can independently judge whether they give patent ownership or marketing approval for the drug. (Schacht and Thomas, 2005). On average this process takes twelve years and costs are approximately $500 million. According to DiMasi et al. (2003) the costs of a NME is even more, about $802 million. To make a positive return on investment a drug has to reach a minimum sales value of $420 million per year during its lifetime (Conley, 2005). Although it is a very costly process due to all the research, clinical trials, approval, etcetera, both the patent and the market exclusivity gives an incentive for pharmaceutical companies to invest in the process (Berry, 2004). The costly process is also an incentive to get a return on investment as large as possible, therefore pharmaceutical companies are very reluctant to let go of very successful, blockbuster drugs (drugs with sales value of at least $1 billion). They want to extend the lifetime of these drugs as much as possible.  
Appendix II – Waxman-Hatch Act

In 1984, significant changes have been made in the patent laws for the pharmaceutical industry. The Drug Price Competition and Patent Term Restoration Act of 1984 was legislated to make it easier for generic drugs to be introduced. This act is also known as the Waxman-Hatch Act, or the Hatch-Waxman Act. 

The Act encourages R&D for new drugs and at the same time it encourages introduction of generic drugs. These two objectives are two competing ones in the pharmaceutical industry because at the time that a generic drug is entering the market, pharmaceutical companies will see a decline in their sales value which is not necessarily an incentive to invest in R&D. However in the Waxman-Hatch act a trade-off is apparent: “In exchange for permitting manufacturers of generic drugs to gain FDA marketing approval by relying on safety and efficacy data from the original manufacturer’s NDA, the original manufacturers received a period of data exclusivity and patent term extension.” (Schacht and Thomas, 2005: p.23) This trade-off gives a pharmaceutical company an incentive to invest in R&D. And, on the other side, because it is less costly for generics to enter the market since they can rely on data from the original manufacturers, it encourages the introduction of generics. 

Originally a patent term is set to twenty years from the date the pharmaceutical company files for it. The Waxman-Hatch Act gives pharmaceutical companies the opportunity to file for a patent extension (restoration) which provides an extension equal to the time lost during clinical testing. This extension cannot exceed five years. Secondly, the remaining term of the patent cannot exceed fourteen years. (Schacht and Thomas, 2005). To acquire such patent term extension the pharmaceutical company need to file an application to the USPTO. For generic drugs the way to get market approval is shorter and cheaper with the introduction of the Waxman-Hatch act. The Waxman-Hatch Act created a new type of application, the Abbreviated New Drug Application (ANDA), for market approval. An ANDA can be filed when the generic drug is the bioequivalent of the brand name drug. Through this new procedure the generic manufacturer can launch its generic in the market as soon as a patent of the brand name drug expires (Schacht and Thomas, 2005).      
� A more detailed description of the pharmaceutical industry can be found in appendix I


� A more detailed description of the Waxman-Hatch Act can be found in appendix II.


� The FDC strategy is more often launched in a new market and therefore is placed under diversification and thoroughly discussed in §2.2.4.
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