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FOREWORD
Looking back today, I see that over my medical career of more than 56 years, I have witnessed an extraordinary transformation in medicine, the pharmaceutical industry, and healthcare systems. During my student years, many infectious diseases were still among the prominent challenges of daily practice. Cancer treatments were not as advanced as they are today. Molecular biology was still in its infancy. Gene therapies, on the other hand, seemed like science fiction. Today, however, we live in a completely different world. Many diseases once considered fatal can now be brought under control. In certain types of cancer, survival spanning years can be achieved. We have entered an era where genetic diseases can be treated directly at the gene level. Artificial intelligence has begun to integrate into healthcare systems. All of these are extraordinary achievements of modern medicine.
However, every success also breeds new questions. As new treatments develop, costs increase. As costs increase, healthcare systems are strained. As healthcare systems are strained, new prioritization mechanisms emerge.
Throughout my professional life, I have been interested not only in the pharmacological and clinical-pharmacological aspects of drugs but also in their economic dimensions. Specifically, within the last thirty years, I have had the opportunity to closely monitor the developments in the fields of health economics and pharmacoeconomics. In 1996, when I was admitted to membership in the International Society for Pharmacoeconomics and Outcomes Research (ISPOR), the concept of pharmacoeconomics was known only by very limited circles in Turkey. In those years, the number of people predicting that health economics would place at the center of health policies in the future was quite low. To help develop pharmacoeconomics in Turkey, I founded the ISPOR Turkey Chapter and served as the President of the ISPOR Turkey Chapter between 2006 and 2012. We organized numerous pharmacoeconomics conferences in various cities across Turkey. The first ISPOR Summer School of our country was realized by the ISPOR Turkey Chapter. Together with members of the Turkish Grand National Assembly (TBMM) Health Commission, executives of the Social Security Institution, and bureaucrats from the Ministry of Health, we organized numerous training and briefing meetings. In 2010, I was honored with the Distinguished Service Award at the ISPOR Europe Congress held in Prague.
Throughout this entire process, I have observed that the most difficult decisions in healthcare are often not medical, but economic ones. It is often possible to determine whether a drug is effective. However, determining how valuable a drug is is much more difficult. This is because not only science but also economics, ethics, societal preferences, political decisions, and the value attributed to human life come into play here. The concept of Value-Based Pricing (VBP), which we hear about increasingly in recent years, is precisely the product of this quest. The fundamental question of VBP is extremely simple: Should the price of a drug be determined by its production cost, or by the value it creates?
At first glance, this question may appear technical. In reality, however, it is a deeply human question. This is because determining the price of a drug also indirectly determines who can access that drug. In this book, I have attempted to address the historical development, theoretical foundations, global practices, health economics tools, ethical debates, and implications for Turkey regarding Value-Based Pricing. My aim is not to advocate for or criticize a specific system, but to introduce the reader to the complex world behind the visible face of drug pricing. This is because, at the point we have reached today, anyone wishing to understand the future of health policies must comprehend the concepts of pharmacoeconomics, health technology assessment, and value-based pricing.
In the "Pharmacoeconomics 101" article I wrote previously, the general concepts of pharmacoeconomics were explained. In this article, VALUE-BASED PRICING is examined in more detail (the article can be accessed via the link: https://klinikfarmakoloji.com/aci-ilac/farmakoeconomi-101)

CHAPTER I: HISTORY AND CONCEPTUAL FOUNDATIONS OF VALUE-BASED PRICING
1.1 Why Are We Discussing This Topic So Intensively?
In recent years, Value-Based Pricing (VBP) has become one of the most frequently discussed concepts in health economics. Scientific meetings, reports issued by reimbursement agencies, and even media discussions increasingly refer to this concept. The reasons behind this growing interest are not difficult to understand.
Medicine has changed dramatically over the last fifty years. Diseases that once caused death or severe disability have become treatable. New generations of anticancer drugs, biological agents, and gene therapies have provided extraordinary clinical benefits. However, these remarkable achievements have also brought with them a new problem: cost.
Traditional pharmaceuticals were generally inexpensive. Their production processes were relatively simple and development costs were lower. Modern therapies, by contrast, require highly sophisticated technologies, complex manufacturing systems, and years of research. As a result, healthcare expenditures have risen steadily across the world. This increase has forced healthcare systems to confront a difficult question: Can every new treatment be paid for? The answer is obvious, unfortunately, resources are not unlimited. Therefore, healthcare systems can no longer ask only whether a medicine is effective. They must also determine whether the benefit generated by that treatment justifies the amount being spent. This is precisely where Value-Based Pricing enters the picture. Its basic principle is simple:Payment should reflect value rather than volume. In other words, the price of a medicine should not be determined solely by manufacturing costs or by the profit expectations of a company, but by the health gains it provides to patients and society.
1.2 Historical Development of Drug Pricing
Drug pricing has undergone profound changes throughout history. For centuries, medicines were prepared individually by physicians or pharmacists, and prices were generally determined according to the costs of raw materials and labor. There was no systematic approach to pricing.
The Industrial Revolution and the emergence of the pharmaceutical industry transformed this situation. Mass production enabled medicines to reach larger populations, and pricing gradually became standardized. During much of the twentieth century, the prevailing approach was relatively straightforward: Cost plus profit, manufacturers calculated production costs and added a reasonable profit margin. This approach appeared logical because medicines were relatively inexpensive and scientific innovation progressed at a slower pace. However, beginning in the second half of the twentieth century, medicine entered a period of unprecedented progress.
Antibiotics, cardiovascular drugs, anticancer agents, biological therapies, and ultimately gene therapies revolutionized medical practice. Yet traditional pricing models became increasingly inadequate. Two medicines with similar manufacturing costs could produce entirely different clinical outcomes.O ne drug might provide only symptomatic relief, while another could prevent disability or save lives. Under such circumstances, could both medicines reasonably command the same price? This question ultimately led to the emergence of a new way of thinking: Perhaps the value created by a medicine is more important than the cost of producing it.
1.3 The Cost-Based Era
For many years, pharmaceutical pricing was based on a relatively simple principle:	 Production cost plus a reasonable profit margin. This approach, commonly known as cost-based pricing, dominated healthcare systems throughout much of the twentieth century. Its logic seemed straightforward. A company would calculate research and development expenditures, manufacturing costs, packaging expenses, and distribution costs, and then add a profit margin. The final price would therefore be determined primarily by costs. In many industries, this approach functioned reasonably well. Healthcare, however, differs fundamentally from ordinary markets. A medicine is not simply a commodity. Its importance depends not only on the amount required to produce it, but also on the benefit it provides to patients. Two medicines may have identical production costs. Yet one may merely alleviate symptoms, whereas another may prevent death, disability, or hospitalization. Should both drugs carry the same price? This question exposed one of the major weaknesses of cost-based pricing.
The opposite situation may also arise. A medicine with very high development and manufacturing costs may provide only modest clinical benefits. Conversely, a medicine with relatively low production costs may produce extraordinary health gains. Under such circumstances, determining prices solely on the basis of costs no longer appeared satisfactory. Thus, healthcare systems gradually moved away from cost-based thinking and toward approaches emphasizing value rather than cost.
1.4 The Emergence of Pharmacoeconomics
Today, pharmacoeconomics has become an increasingly attractive field for young researchers. However, when I first became interested in this discipline, the situation was very different. During the early 1990s, pharmacoeconomics was still a relatively new field in many countries, and in Turkey it was known only within limited circles. Healthcare systems were facing a new reality. As therapeutic success increased, expenditures rose as well. New medicines were becoming more effective, but also considerably more expensive. Consequently, healthcare administrators were no longer asking only: "Does this drug work?" They were also asking another question: "Is this drug worth the money we are paying for it?"
Pharmacoeconomics emerged as the scientific discipline seeking to answer this question. Cost-minimization analyses, cost-effectiveness analyses, cost-utility analyses, and cost-benefit analyses gradually became increasingly important. At the same time, concepts such as Quality-Adjusted Life Years (QALYs), Incremental Cost-Effectiveness Ratios (ICERs), and Health Technology Assessment (HTA) started to occupy a central position in reimbursement decisions and healthcare policies.
In Turkey, the establishment of the ISPOR Turkey Chapter and the organization of the first educational meetings and scientific activities in this field contributed significantly to increasing awareness among physicians, pharmacists, economists, and healthcare administrators. Over time, pharmacoeconomics evolved from a relatively obscure academic discipline into an indispensable component of healthcare policy.
Thus, the discussion gradually shifted away from the simple question of how much a drug costs and moved toward a more sophisticated question: How much value does this drug create?
1.5 The Emergence of Value-Based Pricing
The fundamental idea underlying Value-Based Pricing is remarkably simple.The price of a medicine should not be determined solely by the amount of money spent to develop it, but by the health gains it generates. In other words: Value—not cost—should constitute the basis of pricing. Two medicines may have similar manufacturing costs. Yet one may provide enormous benefits to patients, while the other offers only modest improvements. Under such circumstances, can it really be argued that both products deserve the same price? This simple but powerful idea gave birth to the concept of Value-Based Pricing.
At first glance, the approach appears highly appealing. If healthcare systems possess limited resources, these resources should be directed toward technologies that provide the greatest health gains. The aim of Value-Based Pricing is therefore not merely to reduce expenditures. Its objective is to maximize health outcomes obtained from available resources. Over time, this concept evolved and became one of the central pillars of modern health economics. However, measuring value proved to be far more complicated than defining it. How should value be measured? How much health gain justifies a higher price? Can the value of a medicine really be expressed numerically? These questions eventually led to the development of one of the most influential concepts in health economics: Quality-Adjusted Life Years (QALYs).
1.6 A PARADIGM SHIFT IN DRUG PRICING: FROM COST-BASED TO VALUE-BASED PRICING
Some changes in health policy happen slowly. First, a few academic papers are published. Then debates begin among small groups of experts. These discussions eventually reach decision-makers, and finally one day you look back and realize that a very significant transformation has actually taken place. The emergence of Value-Based Pricing is exactly such a process. Today, VBP sits at the center of health policies in many countries. Institutions such as NICE, CADTH, PBAC, IQWiG, ICER and similar bodies attempt to measure value in their daily practice. But thirty years ago, the situation was quite different. In those years, the central debate around drug pricing revolved around costs. How much money was spent to develop a drug, what is the manufacturing cost, what are the marketing expenses, what should be the company's reasonable profit — these were the questions being asked.
The Same Cost, Different Value: Let us consider an example. Suppose the manufacturing costs of two different drugs are similar. The first drug extends the patient's life by a few weeks. The second drug largely controls the same disease and provides the patient with years of quality life. If we look only at costs, it may seem reasonable to assign similar prices to both drugs. However, from a clinical perspective, the value created by the two drugs is not the same. This is precisely where health economists began asking an important question: If two products with the same cost create different values in terms of health, why should they be priced the same way?
The Changing Reality of Health Systems: To understand the emergence of VBP, one must also understand the transformation occurring within health systems. In the second half of the 20th century, life expectancies increased. Chronic diseases rose, cancer treatments advanced, organ transplants became widespread, and biotechnological products began to be used. All of these can be considered extraordinary medical achievements, yet these achievements came at a cost, and healthcare expenditures were continuously rising. In many countries, health budgets began rising faster than economic growth. Decision-makers now had to consider not only clinical efficacy but also economic sustainability. For this reason, health systems began to need new assessment tools.
The Reality of Scarce Resources in Healthcare: As physicians, we most often think about the best treatment for our patient. This is entirely natural. However, health administrators look from a different perspective. Because their responsibility is not just a single patient, but the entire society — and they must cut their coat according to their cloth. Scarce resources. In no country in the world is the health budget unlimited. Resources are limited, but needs are nearly limitless. For this reason, health systems are inevitably forced to make choices. The question of how these choices are made has formed the foundation of VBP.
The Expansion of the Concept of Value: In the beginning, value was often perceived only as clinical efficacy. Over time, however, it became clear that this was insufficient. The value of a drug is not limited solely to its capacity to treat disease. It can also: improve quality of life, reduce hospitalizations, reduce care needs, prevent workforce loss, and reduce the burden on families. Consequently, the concept of value began to expand beyond clinical efficacy. Today, many HTA agencies do not look only at clinical outcomes when assessing value — societal impacts are also taken into account. This approach forms the core philosophy of VBP.
Value According to Whom? Here, an extremely interesting problem arises. The same treatment may carry different value for different people. Value may differ for the patient, differ for the physician, differ for the payer institution, differ for the pharmaceutical company. For example, a life-saving treatment for a child with a rare disease may be priceless, yet the same treatment may appear extremely costly from a health budget perspective. For this reason, one of the most significant challenges VBP faces is determining from whose perspective value should be measured. This question has still not been fully resolved today.
A New Concept in Health Economics: From the 1990s onward, new concepts began entering the health economics literature. QALY, ICER, cost-effectiveness, budget impact, health technology assessment, real-world data, outcomes research — and similar terms. These concepts, which today have become the everyday language of health economics, were in fact necessary to measure value as objectively as possible. None of these methods is perfect, but they facilitate decision-making for health systems.
1.7 THE SOVALDI EVENT: THE BEGINNING OF THE MODERN VBP ERA
In the history of health economics, some drugs become turning points not only for their therapeutic properties but also for the debates they generate. Penicillin launched the antibiotic era. AZT opened a new chapter in the management of HIV infection. Imatinib became the pioneer of targeted cancer therapies. Sofosbuvir — commercially known as Sovaldi — became one of the drugs that irreversibly changed the debate on drug pricing. Today, many health economists link the real momentum of the modern Value-Based Pricing movement to the launch of Sovaldi. The reason is not merely the drug's clinical success; the real reason is that it was the first to confront health systems with this question: If a drug truly eliminates a disease, how expensive can it be? This question is still being answered today.
The Long Story of Hepatitis C: Particularly in the 1980s and 1990s, chronic Hepatitis C was a disease that progressed silently for many patients yet produced extremely serious consequences. Over the years: cirrhosis could develop, liver failure could emerge, hepatocellular carcinoma could develop, liver transplantation could become necessary — and for many long years, our treatment options were quite limited. Interferon-based treatments could be effective, but they: took a long time, caused serious side effects, had limited success rates, and many patients could not complete the treatment.
When Gilead Sciences acquired Pharmasset, a small biotechnology company, for approximately 11 billion dollars in 2011, many people found this figure incredible. At the time, the health economics community was also asking: How could a company make such a massive investment for a single drug under development? Looking back today, this acquisition is recognized as one of the most successful investments in pharmaceutical industry history. Because the molecule Pharmasset held was sofosbuvir.
Approved by the FDA in 2013, Sovaldi was an extraordinary development in many respects. For the first time, a short-duration, orally administered, highly effective, and far better tolerated treatment had emerged. More importantly, in many patients a sustained virological response was achieved — meaning the disease was not merely suppressed, but could largely be eliminated. A new era had begun in the history of Hepatitis C.
However, shortly afterward, all attention turned to the drug's price. Gilead set a price of approximately 84,000 dollars for the standard 12-week course of treatment. The media made this figure even more striking. Headlines were quickly filled with the phrase: "The $1,000 pill."
Many patient groups, insurance companies, and politicians began asking: How was this price determined? The company's defense was straightforward. Sovaldi was not merely a drug. It also: prevented cirrhosis, reduced liver cancer, lowered transplant requirements, reduced hospitalizations, and in the long run generated savings for the health system. Citing this data, Gilead defended itself by arguing that while the price may be high, the value created is far greater — yet the company provided no information about the drug's actual cost.
Cost-Effective but Unaffordable: One of the most important lessons Sovaldi left for health economics emerged here. A treatment can be cost-effective yet still be unaffordable for a health system. At first glance, this statement seems contradictory. Yet it is not. Economic models demonstrated that in the long run: cirrhosis would decrease, transplants would be prevented, cancer burden would decline. In other words, Sovaldi appeared cost-effective in many analyses. However, there were millions of Hepatitis C patients. If all patients were to be treated, the total budget impact would reach enormous proportions. Thus, a very important distinction that is still used in health economics today emerged: Cost-effectiveness is one thing. Budget impact is another.
After Sovaldi, health systems no longer evaluated only clinical efficacy. They also began evaluating: budget impact, long-term costs, real-world outcomes, and access issues.
1.8 THE ERA OF GENE THERAPIES, CELLULAR THERAPIES, AND MILLION-DOLLAR DRUGS
Before the debates sparked by Sovaldi had fully subsided, health systems faced an even greater challenge. Treatments costing millions of dollars were beginning to be discussed. And so a new era in the history of health economics opened — the age of gene therapies.
In the 1980s and 1990s, gene therapies generated great hopes. However, many of the early attempts failed, and some tragic events occurred. For this reason, for a long time many researchers were uncertain whether gene therapies could translate into real clinical applications. At the point we have reached today, however, the situation has completely changed. These treatments have become part of clinical practice in many countries. Yet they brought with them a new question: How should the price of a product that treats a disease in a single application be determined?
Luxturna: One of the first serious examples of this question was Luxturna. When this treatment — used in patients with vision loss due to inherited retinal diseases — was approved by the FDA, it generated great interest not only in ophthalmology but also in health economics. Because for the first time, the price of a true gene therapy was being debated. The treatment cost was set at approximately 850,000 dollars. At the time, this figure was shocking for many. Yet the manufacturer put forward a different argument. The treatment not only improved vision but also: reduced lifelong care costs, supported independent living, and lowered social costs.
Zolgensma and the Two-Million-Dollar Drug: However, the real breaking point came with Zolgensma. Spinal Muscular Atrophy (SMA) is one of the most devastating genetic diseases of childhood. For many years, there was no effective treatment option for this disease. Many children experienced serious neuromuscular deterioration and lost their lives at a young age. The development of Zolgensma was, in this regard, an extraordinary scientific achievement. But when the treatment reached the market, it was not only the clinical outcomes that drew attention. Its price of approximately 2.1 million dollars also made headlines worldwide.
Many people began asking: Could it be the world's most expensive drug? Indeed, at the time Zolgensma was recognized as one of the world's most expensive drugs.
The Zolgensma debates touched on one of the most sensitive areas of health economics. How should value be assigned to a treatment that could be life-saving for a child? Economists: performed QALY calculations, developed ICER analyses, and modeled lifetime cost savings — but for much of the public, the question was far more emotional: If a child's life can be changed, can there be a price for it? Unfortunately, this question has still not found a definitive answer today.
The World's Most Expensive Drugs — The Truth Behind Zolgensma and Lenmeldy's Million-Dollar Prices:
Spinal muscular atrophy (SMA) and metachromatic leukodystrophy (MLD) are rare genetic diseases that can cause severe disability and early death in childhood. While gene therapies developed in recent years have created significant hope for altering the natural course of these diseases, they have also brought astronomically high prices that health systems struggle to cover.
Approved by the FDA in 2019, Zolgensma became the first single-dose gene therapy developed for SMA. The drug's list price in the United States was announced as 2.1 million dollars. A few years later, Lenmeldy entered the market at a price of 4.25 million dollars, earning the title of the world's most expensive drug.
These figures naturally raise the question: Do these drugs truly cost millions of dollars to produce? Pharmaceutical companies generally explain high prices through research and development expenditures, manufacturing difficulties, and the costs of failed projects. However, independent health economists and pricing experts have long argued that selling prices do not directly reflect manufacturing costs.
In the case of Zolgensma, Dr. Peter Bach, a drug pricing expert at Memorial Sloan Kettering Cancer Center in New York, acknowledges that producing a single dose is complex and expensive, but states that it is certainly not in the range of millions of dollars. According to analyses by ICER, the independent health economics organization, a cost-effective price for Zolgensma could range between 310,000 and 900,000 dollars — figures considerably below the current list price.
A similar situation applies to Lenmeldy. Harvesting the patient's own stem cells, genetically correcting them with lentiviral vectors, processing them under GMP standards, subjecting them to comprehensive quality control testing, and reinfusing them into the patient is an extremely complex process. However, according to expert estimates, the total cost of all these procedures ranges between 200,000 and 600,000 dollars in most cases. Even in higher estimates, the total cost is thought to be around 1 million dollars.
How Are Prices Determined? The fundamental approach to pricing these drugs is not cost-based but "value-based pricing." In other words, companies set prices not by looking at the manufacturing cost of the drug, but based on the benefit it will provide to the patient and the health system. However, according to some observers, psychological pricing strategies are also used beyond this. Before Zolgensma's launch, Novartis executives spoke of possible prices ranging between 4 and 5 million dollars, after which the 2.1 million dollar price was announced. As a result, due to the higher figures initially mentioned, public perception shifted, and 2.1 million dollars appeared relatively more acceptable. In the marketing literature, this technique is known as "anchoring."
Science Born from Public Resources, Transformed into Private Profit: Debates surrounding gene therapies are not limited to prices. The scientific foundations of Zolgensma are largely based on academic research supported by public funding and donations from patient families. However, when the product reaches the commercial stage, the majority of the economic returns flow to private companies. This situation also brings with it ethical debates about whether the results of publicly funded scientific research serve the public good or investor returns.
Million-Dollar Treatments and Global Inequality: The core problem, however, is access. Even in high-income countries like the United States, long negotiations are conducted with insurance companies, while in low- and middle-income countries access to these treatments often becomes impossible. The fact that a child's access to a treatment that could change their life depends on the country in which they were born, the strength of the health system, or the family's financial situation demonstrates that gene therapies are not merely a medical issue, but also an ethical and social one.
Today, Zolgensma's 2.1 million dollar and Lenmeldy's 4.25 million dollar price tags rank among the most controversial examples in health economics. Available data indicate that these prices cannot be explained directly by manufacturing costs. It appears that in gene therapies, the primary determinant of price is not the manufacturing cost of the drug but the value that health systems and societies are willing to pay. For this reason, the debate about the world's most expensive drugs will continue to be one of the most important policy topics of the coming years — not only as a pharmaceutical matter, but also in terms of the right to health, justice, and sustainable health financing.
CAR-T Therapies and a New Paradigm: Simultaneously with gene therapies, cellular therapies also began to emerge. CAR-T technologies in particular created revolutionary developments in modern hematology and oncology. Products such as Kymriah and Yescarta began showing extraordinary results in some patients for whom no treatment options remained. Some patients achieved remissions lasting years; for others, these treatments were truly life-saving. However, treatment costs reached hundreds of thousands of dollars. With intensive care expenses and supportive treatments added, the total cost increased further. For this reason, health systems were compelled to develop new payment models.
Hemgenix and New Records: Approved in 2022, Hemgenix marked a new milestone in the history of health economics. The price of this gene therapy used in Hemophilia B treatment was announced at approximately 3.5 million dollars. This figure astonished not only health economists but the general public as well. Because now the discussion was no longer about million-dollar drugs, but about drugs costing several million dollars. This situation left health systems face to face with the question: How much can be paid for a single patient?
Gene therapies also revealed the limits of the classical tools used in health economics. The QALY system had been used with great success for decades in evaluating health technologies. However, gene therapies created new problems. For instance: How could it be predicted that a treatment would still be effective 30 years from now? How would lifelong benefit be calculated? These questions are among the most debated topics in HTA agencies today.
The Birth of Outcomes-Based Payment Models: Gene therapies forced health systems to develop new solutions. One of these is outcomes-based payment systems. In these systems, the following logic is applied between the health authority and the company: If the treatment does not deliver the promised outcome, the company will bear a portion of the cost. This approach appears extremely logical at first glance, because payment is tied to the value created. In fact, this represents the most advanced form of VBP — but in practice, there are serious challenges including: patient follow-up, data collection, and defining outcomes.
In a world where million-dollar treatments have emerged: it is not possible to make decisions without measuring value, evaluating outcomes, or calculating budget impacts. For this reason, VBP is increasingly becoming a necessity for the sustainability of health systems.

CHAPTER II: QALY, ICER, HEALTH TECHNOLOGY ASSESSMENT, AND OUTCOMES RESEARCH
2.1 QALY: The Most Famous and Most Controversial Concept in Health Economics
Among all concepts used in health economics, perhaps none has attracted as much attention—and generated as much controversy—as the Quality-Adjusted Life Year (QALY). Those encountering the concept for the first time often react with surprise. Can the quality of human life really be represented by a number? At first glance, such an attempt may appear strange, or even disturbing. Yet healthcare systems constantly face difficult choices. Resources are limited, needs are virtually unlimited, consequently, decision-makers must answer a fundamental question: Which interventions provide the greatest health benefit? In order to answer this question, some form of measurement becomes unavoidable. This necessity gave rise to the concept known as the Quality-Adjusted Life Year.
2.2 What Is a QALY?
The principle behind QALY is surprisingly simple, it attempts to combine two dimensions into a single measure, the quantity of life and the quality of life. Thus, QALY does not merely ask: "How long does a patient live?" It also asks: "How well does the patient live?" Perfect health is assigned a value of 1, death is assigned a value of 0. Health states between these two extremes are represented by values ranging from 0 to 1. For example, perfect health corresponds to 1.0, moderate disability to 0.7, severe disease to 0.3, and death to 0. These values are referred to as utility values. The number of years lived is multiplied by these utility values to calculate QALYs.
2.3 An Example of QALY Calculation
Suppose that a patient survives for ten years with a quality-of-life score of 0.8. The calculation is straightforward. Ten years multiplied by 0.8 yields 8 QALYs. Another patient may survive for only five years but enjoy perfect health. Five years multiplied by 1.0 results in 5 QALYs. Thus, QALY attempts to combine both duration and quality of life into a single numerical value. This characteristic explains why QALY has become one of the most widely used tools in health economics.
2.4 Why Is QALY Important?
Healthcare systems constantly face competing demands. Resources devoted to one intervention cannot simultaneously be used elsewhere. Decision-makers are therefore required to compare very different diseases and treatments. How can one compare cancer therapies, cardiac surgery, migraine treatments, diabetes medications, and vaccines?
QALY provides a common language. By expressing health gains using the same unit, it allows comparisons across different diseases and technologies. For this reason, institutions such as NICE, CADTH, PBAC, and many Health Technology Assessment agencies have incorporated QALYs into their evaluation processes.
QALY has become one of the cornerstones of modern health economics because it enables healthcare systems to ask not merely whether a treatment works, but how much health benefit it produces relative to alternative uses of resources.
2.5 How Are Utility Values Obtained?
An entirely legitimate question immediately arises: Who decides whether a health state should be assigned a value of 0.8 rather than 0.5? Utility values are generally derived using standardized methods. Among the most commonly used approaches are the Standard Gamble, Time Trade-Off, and Visual Analog Scale. Instruments such as EQ-5D, SF-6D, and the Health Utilities Index (HUI) are also widely employed. These methods attempt to quantify how individuals perceive different health states. Nevertheless, human experiences are extraordinarily complex. Consequently, assigning numerical values to health conditions inevitably involves uncertainty and controversy. Different cultures, different populations, and even different individuals may assign different values to the same health state. This variability represents one of the limitations of utility measurements.
2.6 Criticisms of QALY
No measurement system is perfect, and QALY has been the subject of criticism for decades. Perhaps the most fundamental criticism is straightforward: Can the value of human life truly be reduced to a single number? This question is entirely legitimate. QALY attempts to summarize many aspects of health, but it cannot capture everything. Concepts such as hope, dignity, independence, social roles, and family relationships are difficult to express numerically. Human experience is far richer and more complex than any mathematical formula. Therefore, although QALY is undoubtedly useful, it remains an imperfect tool.
One of the most frequently voiced criticisms concerns age. Younger individuals theoretically have more years to gain. As a consequence, QALY-based analyses may appear to favor younger patients. Critics argue that this creates ethical concerns regarding fairness and equity.
Another criticism originates from disability advocacy groups. Some have argued that quality-of-life measures may underestimate the well-being experienced by individuals living with disabilities. In this view, QALYs may inadvertently discriminate against disabled populations.
These criticisms have led many HTA organizations to avoid relying exclusively on QALY when making reimbursement decisions. Increasingly, broader perspectives encompassing ethical, societal, and patient-related factors are being incorporated into healthcare decision-making.
2.7 What Can We Use Instead of QALY?
The limitations of QALY have stimulated the search for alternative approaches. Among these are Disability-Adjusted Life Years (DALYs), Equal Value of Life Years Gained (evLYG), Multi-Criteria Decision Analysis (MCDA), and patient preference-based models. Nevertheless, no alternative has succeeded in replacing QALY completely. The primary reason is not that QALY is perfect, but that it is practical. Despite all its limitations, QALY provides healthcare systems with a common currency for comparing different interventions and allocating limited resources. For this reason, QALY continues to occupy a central position in health economics.
2.8 Beyond QALY
Health economics is entering a new era. Real-world data, patient-reported outcomes, digital biomarkers, and artificial intelligence-assisted evaluations are becoming increasingly important. Consequently, many experts believe that QALY alone will no longer be sufficient in the future.
Nevertheless, QALY remains one of the fundamental pillars of health economics because healthcare systems continue to require a powerful instrument capable of answering a simple question: How much health benefit does a treatment provide? QALY offers an imperfect but useful answer to this question.
2.9 From QALY to ICER: Transforming Value into Price
Knowing how many QALYs a treatment provides is only the first step. If a treatment generates one QALY, two QALYs, or five QALYs, how much should society be willing to pay for those gains? At this point, the second major tool of health economics enters the picture: ICER, the Incremental Cost-Effectiveness Ratio. ICER attempts to translate health gains into economic terms. In other words, it seeks to answer one of the most difficult questions in healthcare: How much should be paid for an additional unit of health?
2.10 ICER: The Most Powerful and Most Controversial Indicator in Health Economics
Many people encountering the concept of QALY for the first time naturally ask: "Fine, we are measuring health gain. But what happens next?" Indeed, QALY alone is not sufficient for making decisions. The real challenge faced by healthcare systems is not merely to determine how much health gain a treatment provides, but to decide how much society should be willing to pay for that gain. In other words, the fundamental question becomes: How much is one QALY worth? This question has occupied health economists for decades.
ICER, or the Incremental Cost-Effectiveness Ratio, was developed as one of the tools intended to answer this question. Despite its complicated name, the underlying principle is relatively simple. ICER asks: How much additional health benefit does a new treatment provide, and how much additional cost does it require compared with existing treatment? Put more simply: How much money are we paying for each additional unit of health gained? 
Much of modern health economics revolves around this question. Suppose that two treatment options are available. The standard treatment costs $10,000 and produces 5 QALYs. A new treatment costs $30,000 and produces 6 QALYs. The new treatment therefore requires an additional expenditure of $20,000 and provides one additional QALY. The ICER is calculated by dividing the difference in costs by the difference in QALYs. In this example: ICER = $20,000 / 1 QALY or $20,000 per QALY. This figure by itself does not indicate whether the treatment should be reimbursed. However, it provides decision-makers with a crucial piece of information: One additional QALY costs $20,000.
Healthcare systems are confronted with hundreds of new technologies every year. Since resources are limited, the essential question becomes: Can greater health gains be achieved with the same amount of money? ICER attempts to answer precisely this question. For this reason, institutions such as NICE, CADTH, PBAC, SMC, and the Institute for Clinical and Economic Review (ICER) make extensive use of ICER calculations in their evaluations.
2.11 ICER and Threshold Values
Once an ICER value has been calculated, another question immediately arises. Is $20,000 per QALY acceptable? What about $50,000? Or $150,000? To answer such questions, threshold values have been developed. These thresholds are generally defined as the amount society is willing to pay for one QALY. It is important to recognize that these thresholds are not scientific laws. Rather, they are products of historical, economic, social, and political processes.[63–67]
The United Kingdom occupies a unique place in this regard. The National Institute for Health and Care Excellence (NICE) has played a pioneering role in incorporating ICER into healthcare decision-making. For many years, NICE has used a threshold range of approximately £20,000–30,000 per QALY. Under special circumstances, particularly for cancer therapies, end-of-life treatments, and certain rare diseases, higher thresholds may be accepted.
The United States, by contrast, has never adopted an official threshold. Nevertheless, several informal benchmarks have emerged over time. Historically, values of $50,000 per QALY were frequently cited. Subsequently, thresholds around $100,000 and, more recently, approximately $150,000 per QALY have become increasingly common [63–67]. These figures should not be interpreted as universal truths. Thresholds differ from one society to another. Ultimately, they reflect how societies value health.
2.12 Limitations of ICER
Like every economic model, ICER possesses important limitations. Perhaps its greatest weakness is that its reliability depends entirely upon the quality of the underlying data. If utility values are inaccurate, if long-term assumptions are unrealistic, or if cost estimates are incorrect, the resulting ICER values will also be misleading. In other words: Poor data lead to poor conclusions.
Another important limitation is that ICER calculations are generally based on the concept of an average patient. In reality, however, no such patient exists. Every individual is different. Some patients may derive extraordinary benefits from a treatment, whereas others may experience only limited improvement. This issue has become increasingly important in the era of personalized medicine. Therefore, although ICER is an extremely powerful instrument, it should never be regarded as an absolute truth. It is a tool designed to support decisions. It is not a substitute for decision-making itself.
2.13 Ethical Debates Surrounding ICER
Economic efficiency is not the only consideration in healthcare. Ethics also play a crucial role. Consider a therapy for a rare disease. Suppose the treatment is extremely expensive and its ICER value greatly exceeds conventional thresholds. Should reimbursement simply be denied? Or should exceptions be made? Similar dilemmas arise in pediatric diseases, terminal cancers, ultra-rare disorders, and life-saving therapies. For this reason, many Health Technology Assessment agencies do not rely exclusively on ICER when making reimbursement decisions. Economic efficiency is important. But healthcare decisions cannot be reduced solely to numbers.
2.14 From ICER to Health Technology Assessment
ICER is undoubtedly a powerful tool. Over time, however, an important reality became increasingly apparent: No single number can adequately capture the complexity of healthcare decisions. As a result, healthcare systems gradually moved toward more comprehensive approaches. This evolution gave rise to Health Technology Assessment (HTA).
HTA goes far beyond costs, QALYs, and ICER values. It also takes into account clinical effectiveness, safety, ethical considerations, social consequences, and budgetary impact. Today, HTA constitutes one of the cornerstones of modern Value-Based Pricing systems.
2.15 Health Technology Assessment (HTA)
It is not uncommon to encounter situations in which clinically effective drugs fail to receive reimbursement, while other therapies offering relatively modest benefits are funded. At first glance, this may seem contradictory. However, healthcare decisions are not based solely on efficacy. Decision-makers must answer a series of questions: Does the treatment truly work, is it superior to existing alternatives, is it safe, what impact will it have on healthcare budgets, is it socially acceptable, is the benefit obtained worth the money spent?
Health Technology Assessment emerged precisely to address these questions in a systematic manner [14,15]. HTA is a multidimensional evaluation process applied to healthcare technologies. The term "technology" encompasses not only medicines but also medical devices, diagnostic procedures, surgical interventions, digital health applications, and even artificial intelligence systems. The primary purpose of HTA is to determine which technologies provide genuine value to healthcare systems. Thus, HTA is not merely a scientific report. It is a decision-making process [14,15].
The emergence of HTA is closely linked to the rapid increase in healthcare expenditures. As new technologies became more sophisticated and more expensive, healthcare systems required mechanisms capable of determining which interventions should be reimbursed and under what conditions.
2.16 The Main Components of HTA
One of the most important characteristics of HTA is its multidimensional nature. HTA does not evaluate technologies from a single perspective. Instead, it integrates several complementary components.
Clinical Effectiveness. The first question is straightforward, does the technology actually work? Is it superior to currently available alternatives? Answers are generally sought through randomized clinical trials, meta-analyses, and systematic reviews. Without evidence of clinical effectiveness, further evaluation becomes meaningless.
Safety. Effectiveness alone is insufficient. Treatments must also be safe. Consequently, HTA examines adverse events, serious toxicities, mortality data, and long-term safety outcomes. In many situations, difficult trade-offs must be made between efficacy and safety.
Economic Evaluation. This is where health economics enters the picture. HTA incorporates cost-effectiveness analyses, cost-utility analyses, budget impact analyses, and ICER calculations. The objective is not merely to determine whether a technology works, but whether the value generated justifies the expenditure.
Ethical Considerations. Healthcare decisions inevitably involve ethical dimensions. Issues such as equity, justice, accessibility, and societal values frequently influence reimbursement decisions. Consequently, HTA increasingly incorporates ethical analyses into its evaluations.
Social Impact. A technology may affect not only patients, but also caregivers, families, and society as a whole. Productivity losses, caregiver burden, and quality of life may all influence the overall value of a treatment.
Budget Impact. Even highly cost-effective interventions may impose unsustainable financial burdens. Therefore, HTA also considers affordability and the impact of new technologies on healthcare budgets.
2.17 NICE: The Global Symbol of HTA
Whenever Health Technology Assessment is discussed, one institution immediately comes to mind: The National Institute for Health and Care Excellence (NICE). Today, NICE is regarded as one of the most influential HTA organizations in the world [16,17]. Established in 1999, NICE played a pioneering role in integrating health economics into healthcare decision-making. Many national HTA systems throughout the world have been influenced, directly or indirectly, by the British experience.
NICE evaluations are not limited to economic analyses. The organization brings together clinicians, health economists, methodologists, and patient representatives within the same decision-making framework. Consequently, NICE reports are not simply financial documents. They are multidimensional assessments [16,17]. One of the greatest strengths of NICE is transparency. Its methodologies, assumptions, and decision-making processes are publicly available. This transparency has contributed significantly to its international credibility. For many countries, NICE has become the gold standard of Health Technology Assessment.
2.18 ISPOR and Outcomes Research
The rapid development of pharmacoeconomics during the 1990s was accompanied by the emergence of another important discipline: outcomes research. At the center of this movement stood the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) [18–20]. The fundamental question addressed by outcomes research is deceptively simple: How do treatments affect patients in real life?
Healthcare systems are no longer interested solely in whether a drug works under ideal experimental conditions. They increasingly wish to know: Does it prolong survival, does it improve quality of life, does it reduce hospitalizations, does it decrease healthcare expenditures, does it enable patients to return to work, does it lessen caregiver burden?
In other words, outcomes research focuses not merely on efficacy, but on outcomes that truly matter to patients and society. Thus, outcomes research occupies a unique position at the intersection of clinical medicine, epidemiology, public health, and health economics [18–20]. Patient-reported outcomes, quality of life, functional capacity, healthcare utilization, and economic consequences all fall within its scope. As ISPOR expanded worldwide, these concepts became increasingly integrated into reimbursement and policy decisions.
2.19 Real-World Data (RWD) and Real-World Evidence (RWE)
For many years, randomized controlled trials represented the cornerstone of modern medicine. This is understandable, since randomized clinical trials are regarded as the gold standard for evaluating efficacy. They minimize bias, permit valid comparisons, and provide strong evidence regarding causality. Over time, however, an important limitation became increasingly apparent: Results obtained in clinical trials do not always reflect what happens in everyday clinical practice. This realization gave rise to the concepts of Real-World Data (RWD) and Real-World Evidence (RWE) [21–23]
Real-World Data refers to information generated during routine healthcare delivery. Its sources includes, electronic health records, insurance claims databases, prescription systems, disease registries, patient-generated data, and wearable devices. In essence, RWD represents raw information collected from real-life clinical practice. Real-World Evidence, by contrast, refers to scientific conclusions derived from the analysis of these data. Data alone do not constitute evidence.
Appropriate analytical methodologies are required to transform information into evidence. Today, both the FDA and the European Medicines Agency increasingly recognize the importance of RWE in regulatory science [21–23]. Many assumptions incorporated into economic models concern long-term effectiveness, hospitalization rates, complications, and future costs. Real-world evidence provides an opportunity to validate these assumptions. Consequently, RWE has become one of the most important pillars of contemporary health economics.
2.20 Randomized Controlled Trials versus Real-World Evidence
One of the most actively debated issues in modern health economics concerns the relationship between randomized controlled trials and real-world evidence[72]. Some experts continue to emphasize the superiority of randomized trials. Others argue that real-world evidence is becoming increasingly important. In reality, however, the question itself is often framed incorrectly. The issue should not be: "RCT or RWE?" but rather: "How can RCTs and RWE complement each other?"
Randomized controlled trials are exceptionally powerful in establishing causality. Real-world evidence, on the other hand, excels in terms of generalizability. The strengths of one approach frequently compensate for the weaknesses of the other [72]. Consequently, modern Health Technology Assessment systems are increasingly adopting hybrid approaches that integrate both sources of evidence. (DIFFERENCES BETWEEN CLINICAL RESEARCH AND REAL-LIFE DATA, https://klinikfarmakoloji.com/aci-ilac/faz-3-calismalari-ile-gercek-yasam-verileri-arasindaki-farklar)
2.21 From Efficacy to Effectiveness
Another important distinction in health economics is the difference between efficacy and effectiveness. Efficacy refers to how well a treatment performs under ideal conditions, usually within randomized clinical trials. Effectiveness, by contrast, describes how well that treatment performs in routine clinical practice. This distinction has given rise to what is known as the efficacy-effectiveness gap.
Patients enrolled in clinical trials are carefully selected. They are often younger, healthier, and monitored more intensively. Real-world patients, however, are very different. They may forget their medications, suffer from multiple diseases, fail to adhere to treatment, or miss follow-up visits. As a consequence, therapies that perform exceptionally well in randomized trials may yield more modest results in daily clinical practice. This gap highlights the importance of outcomes research and real-world evidence.
2.22 The Central Question of Health Economics
Ultimately, QALYs, ICERs, Health Technology Assessment, outcomes research, and real-world evidence are all attempts to answer a single fundamental question: What is the true value of a medical intervention? None of these tools is perfect. None is capable of capturing the full complexity of human life. Yet healthcare systems cannot avoid making choices. Resources are finite, needs are unlimited. Decisions must be made, consequently, these imperfect but indispensable tools have become the foundation upon which modern health economics and Value-Based Pricing are built.

CHAPTER III: VALUE-BASED PRICING MODELS AROUND THE WORLD
3.1 Does Every Country Define Value in the Same Way?
One of the most fascinating aspects of Value-Based Pricing is the realization that value itself is not universal. The same medicine may be perceived very differently in different countries. A therapy considered highly valuable in one healthcare system may be judged insufficiently cost-effective in another.
This variation arises because value is shaped not only by scientific evidence, but also by economic conditions, societal preferences, healthcare priorities, ethical considerations, and political decisions. Healthcare systems differ substantially in terms of available resources and willingness to pay. Consequently, there is no single global definition of value. Although the scientific evidence supporting a medicine may be identical, reimbursement decisions frequently differ from one country to another. Thus, Value-Based Pricing should not be regarded as a single model, but rather as a family of approaches.
3.2 The United Kingdom and NICE
No discussion of Value-Based Pricing can begin without mentioning the United Kingdom. The National Institute for Health and Care Excellence (NICE), established in 1999, is widely regarded as one of the most influential HTA institutions in the world [16,17]. NICE evaluates medicines by integrating clinical effectiveness, safety, cost-effectiveness, quality of life, and budget impact. QALY and ICER calculations occupy a central place within NICE methodology. For many years, a cost-effectiveness threshold of approximately £20,000–30,000 per QALY has served as an important reference point [16,17]. However, exceptions exist. Special flexibility is frequently applied to cancer therapies, end-of-life treatments, and certain rare diseases. The British system is characterized by transparency, methodological rigor, and public accountability. As a result, NICE has become a model for many countries.
3.3 Managed Access Agreements in the United Kingdom
Healthcare decision-making frequently takes place under conditions of uncertainty. Clinical evidence may be incomplete, and long-term outcomes may not yet be fully understood. However, delaying access until all uncertainties have been resolved may deprive patients of potentially beneficial therapies.
To address this dilemma, the United Kingdom introduced Managed Access Agreements. Under these arrangements, patients are granted earlier access to therapies while additional evidence is collected. Reimbursement decisions can subsequently be reassessed in light of the new information. This approach allows uncertainty to be managed rather than ignored. Managed Access Agreements have become particularly important for innovative medicines, oncology products, and therapies intended for rare diseases.
3.4 End-of-Life Treatments and the Rule of Rescue
Healthcare decisions are not determined solely by economic considerations. Human emotions and ethical values also influence decision-making. The concept known as the Rule of Rescue reflects society's instinctive desire to save identifiable individuals facing imminent death, even when such interventions may not be economically efficient.
Many societies are willing to allocate considerable resources to life-extending treatments for terminally ill patients. Consequently, several healthcare systems, including NICE, have developed special frameworks for evaluating end-of-life therapies. These frameworks often permit greater flexibility than conventional cost-effectiveness thresholds. Thus, value is shaped not only by economics, but also by ethical and humanitarian considerations.
3.5 Germany and IQWiG
Germany follows a model that differs considerably from that of the United Kingdom. The Institute for Quality and Efficiency in Health Care (IQWiG) places particular emphasis on the concept of additional benefit. Rather than relying heavily on QALYs, Germany focuses on whether a new medicine offers clinically meaningful advantages over existing therapies.
Following assessment by IQWiG, price negotiations take place between manufacturers and statutory health insurance funds. Thus, the German system emphasizes comparative clinical benefit more than explicit cost-effectiveness thresholds. This approach reflects the belief that therapeutic value should be assessed primarily on the basis of medical benefit rather than through economic calculations alone.
3.6 Canada and CADTH
The Canadian Agency for Drugs and Technologies in Health (CADTH) performs functions similar to those of NICE. CADTH evaluates clinical effectiveness, safety, cost-effectiveness, and budget impact. Its recommendations guide reimbursement decisions throughout Canadian provinces.
Although QALY and ICER analyses are used extensively, ethical and societal considerations also play important roles in decision-making. Canada's approach seeks to balance scientific rigor with equitable access to healthcare.
3.7 Australia and PBAC
Australia is regarded as one of the pioneers of pharmacoeconomics. The Pharmaceutical Benefits Advisory Committee (PBAC) was among the first organizations to require formal economic evaluations for reimbursement decisions. PBAC incorporates clinical efficacy, safety, cost-effectiveness, and budget impact into its assessments. These evaluations determine whether medicines should be included in the Pharmaceutical Benefits Scheme. Australia's experience has profoundly influenced the development of many Health Technology Assessment systems around the world.
3.8 France and HAS
France has adopted a somewhat different approach. The Haute Autorité de Santé (HAS) evaluates medicines according to their clinical benefit, additional therapeutic value, and public health impact. Subsequently, pricing negotiations are conducted with governmental authorities.
Compared with certain other systems, France places greater emphasis on therapeutic innovation and clinical benefit. The French model reflects a tradition in which medical value occupies a particularly prominent position.
3.9 Outcome-Based Payment Models in Italy
Italy has emerged as one of the pioneers of outcome-based reimbursement. The Italian Medicines Agency (AIFA) has implemented several innovative mechanisms, including Payment by Results, Risk Sharing, and Cost Sharing agreements [90,91]. Under these arrangements, manufacturers assume part of the financial risk when therapies fail to achieve expected outcomes.
Italy's experience represents one of the most advanced examples of the practical implementation of Value-Based Pricing. The Italian model demonstrates that reimbursement systems can move beyond traditional approaches and become more closely aligned with clinical outcomes.
3.10 Risk Sharing, Cost Sharing, and Payment by Results
Risk-sharing agreements attempt to align reimbursement with value. Several models have emerged. Under risk-sharing arrangements, manufacturers assume part of the uncertainty associated with treatment outcomes.
Cost-sharing mechanisms distribute financial responsibilities between payers and manufacturers.
Payment by Results models directly link reimbursement to predefined clinical outcomes.
If expected results are not achieved, companies may refund part of the treatment costs.
These mechanisms have become increasingly important components of modern Value-Based Pricing systems. They also represent attempts to reconcile innovation with economic sustainability.
3.11 The United States
The United States represents a unique case. Unlike many countries, it does not possess a centralized national Health Technology Assessment authority. Drug pricing is influenced by private insurers, pharmacy benefit managers, Medicare, Medicaid, and market competition. Historically, manufacturers have enjoyed substantial freedom in setting prices. Consequently, pharmaceutical prices in the United States are considerably higher than those observed in most developed countries.
Paradoxically, although the United States is frequently associated with Value-Based Pricing, it does not operate a comprehensive national Value-Based Pricing system comparable to those found in Europe. Instead, multiple fragmented approaches coexist. This diversity has generated intense debates concerning affordability, access, and the balance between innovation and sustainability. Indeed, some of the most vigorous discussions regarding Value-Based Pricing are taking place in the United States itself.
3.12 The ICER Institute and Value Debates in the United States
Unlike many European countries, the United States does not have a centralized national Health Technology Assessment authority. Nevertheless, one institution has emerged as one of the most influential voices in discussions surrounding value: The Institute for Clinical and Economic Review (ICER) [92].
Although ICER has no regulatory authority, its reports increasingly influence discussions among insurers, policymakers, and pharmaceutical companies. ICER evaluates therapies in terms of clinical effectiveness, cost-effectiveness, QALYs, budget impact, and broader societal considerations [92]. The Institute generally employs willingness-to-pay thresholds ranging from $100,000 to $150,000 per QALY. Not surprisingly, ICER's reports have generated considerable controversy.
Critics argue that QALY-based evaluations may disadvantage elderly and disabled individuals, that innovation may be undervalued, and that life-saving therapies for rare diseases may be unfairly penalized. Supporters, on the other hand, maintain that healthcare systems cannot allocate finite resources without objective frameworks. Thus, debates surrounding ICER have become reflections of broader controversies concerning Value-Based Pricing in the United States.
3.13 The Inflation Reduction Act
For decades, Medicare was prohibited from directly negotiating drug prices. This changed dramatically with the passage of the Inflation Reduction Act (IRA) in 2022 [93]. The IRA represents one of the most important pharmaceutical policy reforms in recent American history.
Among its major provisions are the authority granted to Medicare to negotiate prices for selected high-cost medicines, limitations on annual price increases exceeding inflation, and reductions in out-of-pocket expenditures for Medicare beneficiaries [93]. Supporters regard the legislation as a major step toward improving affordability. Critics, particularly within the pharmaceutical industry, argue that the Act may reduce incentives for innovation. The long-term consequences of the Inflation Reduction Act remain uncertain. However, its impact on pharmaceutical pricing is likely to be substantial.
3.14 The Medicare Drug Price Negotiation Program
One of the most controversial components of the Inflation Reduction Act is the Medicare Drug Price Negotiation Program [94]. For the first time, Medicare obtained the authority to negotiate prices for selected medicines. From the perspective of health economics, this development represents a historic shift. Previously, manufacturers largely determined prices, and public payers possessed relatively limited bargaining power. 
Under the new framework, negotiations take into consideration clinical benefit, therapeutic alternatives, unmet medical needs, and research and development expenditures [94]. Proponents argue that the program will improve affordability and reduce healthcare expenditures. Opponents contend that lower revenues may adversely affect pharmaceutical innovation. Thus, the balance between affordability and innovation remains one of the central issues in pharmaceutical policy.
3.15 The Most Favored Nation Approach
One of the most widely debated ideas in pharmaceutical policy has been the Most Favored Nation (MFN) concept [95]. Its underlying principle is straightforward, why should Americans pay more for medicines than patients in other developed countries?
Under the MFN approach, drug prices in the United States would be linked to prices paid in selected high-income countries. Supporters argue that Americans currently subsidize pharmaceutical innovation for the rest of the world and that international price alignment could generate enormous savings [95]. Opponents counter that international reference pricing could discourage innovation, delay product launches in certain countries, and distort global pricing systems. Although the MFN concept has attracted considerable political attention, its implementation remains controversial.
3.16 Value-Based Purchasing in the United States
In recent years, the United States has increasingly experimented with Value-Based Purchasing (VBP) models. Unlike traditional pricing mechanisms, Value-Based Purchasing attempts to link reimbursement directly to outcomes. Several forms have emerged, including outcome-based contracts, indication-specific pricing, bundled payments, and performance-based agreements [96,97].  Examples include agreements involving PCSK9 inhibitors, diabetes therapies, and gene therapies. Under these arrangements, reimbursement may depend upon clinical outcomes, hospitalization rates, treatment adherence, or healthcare resource utilization. Despite growing enthusiasm, implementation remains challenging.
Difficulties in measuring outcomes, requirements for extensive data collection, administrative complexity, and uncertainty regarding long-term effectiveness continue to represent major obstacles. Nevertheless, Value-Based Purchasing is increasingly regarded as one of the most promising directions for future pharmaceutical policy.
Conclusion of Chapter III
The experiences of different countries clearly demonstrate that there is no single universal model of Value-Based Pricing. Each healthcare system attempts to strike a balance among innovation, affordability, sustainability, ethics, and societal priorities.
The United Kingdom emphasizes cost-effectiveness, Germany focuses on additional clinical benefit, France prioritizes therapeutic value, Italy has pioneered outcome-based reimbursement, The United States relies upon fragmented and evolving market-based approaches. Despite these differences, all systems are ultimately attempting to answer the same question: How can limited healthcare resources be used to generate the greatest possible value for patients and society? This question lies at the heart of Value-Based Pricing and will continue to shape healthcare policy for decades to come.

CHAPTER IV: RISK-SHARING AND OUTCOME-BASED REIMBURSEMENT MODELS
4.1 The Origins of the Risk-Sharing Concept
As healthcare entered the era of biotechnology, personalized medicine, and gene therapies, uncertainty became increasingly prominent. New treatments were frequently characterized by limited long-term evidence, high acquisition costs, small patient populations, and uncertain real-world effectiveness [98,99]. Healthcare payers found themselves confronted with a difficult dilemma.
On the one hand, denying access to innovative therapies could deprive patients of potentially life-saving interventions and on the other hand, paying enormous sums for treatments whose long-term value remained uncertain posed substantial financial risks. This tension gave rise to the concept of risk sharing. The underlying principle is simple: The financial and clinical uncertainties associated with treatment should not be borne entirely by healthcare systems. Manufacturers should also assume part of the risk. Thus, risk-sharing agreements emerged as mechanisms intended to distribute uncertainty more equitably between payers and pharmaceutical companies.
4.2 Financial Risk-Sharing Models
The earliest forms of risk sharing focused primarily on financial considerations rather than clinical outcomes. These arrangements include price discounts, price-volume agreements, budget caps, and cost-sharing mechanisms [98,99]. Through price discounts, manufacturers provide confidential reductions that decrease acquisition costs.
Price-volume agreements ensure that prices decline as utilization increases, thereby protecting healthcare budgets against unexpectedly high consumption. Budget caps establish maximum expenditure limits in advance. Once those limits are exceeded, manufacturers absorb some or all of the additional costs.
Cost-sharing arrangements may involve companies providing initial treatment cycles free of charge or covering part of treatment expenses. These mechanisms improve affordability without necessarily requiring proof of clinical outcomes.
4.3 Outcome-Based Risk-Sharing Models
Outcome-based agreements represent a more sophisticated evolution of risk-sharing mechanisms. Under these arrangements, reimbursement depends upon achieving predefined clinical outcomes. The underlying principle is straightforward: If the treatment fails to deliver the expected benefit, the manufacturer should share the financial consequences.
Examples include Payment by Results, performance-based agreements, and money-back guarantees. Under Payment by Results models, reimbursement is linked directly to the achievement of predefined therapeutic goals. Performance-based agreements tie prices to measurable clinical outcomes. In certain arrangements, manufacturers may refund part or all of treatment costs if the expected level of efficacy is not achieved.
These models seek to align reimbursement more closely with value creation. However, practical implementation remains challenging. Reliable outcome measurement, long-term follow-up, and robust data infrastructures are essential requirements.[98–101]
4.4 Coverage with Evidence Development (CED)
One of the most innovative approaches in contemporary reimbursement policy is known as Coverage with Evidence Development (CED) [102]. This model recognizes uncertainty while simultaneously allowing patient access. Under CED arrangements, therapies receive temporary reimbursement while additional evidence is collected. Once sufficient data become available, reimbursement decisions are reassessed.
This approach is particularly useful when evidence is incomplete, long-term effectiveness remains uncertain, or patient populations are small. Coverage with Evidence Development represents a compromise between immediate patient access and scientific rigor. Rather than waiting years for complete certainty, healthcare systems allow access while continuing to generate evidence.
4.5 Managed Entry Agreements
Managed Entry Agreements (MEAs) have become increasingly common throughout the world.[103]. Their purpose is to facilitate patient access while simultaneously controlling uncertainty and financial risk. Managed Entry Agreements may be broadly divided into financial-based agreements and outcome-based agreements. Financial agreements include discounts, rebates, expenditure caps, and price-volume arrangements. Outcome-based agreements encompass performance guarantees, risk-sharing mechanisms, and reimbursement linked to clinical outcomes. These agreements have become particularly important for oncology products, orphan drugs, and gene therapies.They represent one of the practical manifestations of Value-Based Pricing.
4.6 The European Experience
European countries have adopted different approaches to risk sharing. Italy is widely regarded as one of the pioneers of outcome-based reimbursement. The Italian Medicines Agency (AIFA) introduced innovative models such as Payment by Results, Risk Sharing, and Cost Sharing [90,91]. In the United Kingdom, Managed Access Agreements have facilitated earlier patient access while simultaneously allowing the generation of additional evidence. Sweden has incorporated flexible pricing mechanisms and long-term outcome assessments into reimbursement decisions. Germany, while focusing primarily on additional clinical benefit, also employs financial agreements during price negotiations. Despite differences among countries, the overall trend throughout Europe has been toward greater flexibility and shared responsibility.
4.7 Risk Sharing in Rare Diseases and Gene Therapies
Perhaps nowhere is risk sharing more important than in rare diseases and gene therapies. These products are characterized by extremely high prices, small patient populations, and limited long-term evidence. Traditional reimbursement systems are often inadequate for such therapies. Examples include Zolgensma, Luxturna, Hemgenix, Lenmeldy, and CAR-T therapies [104–108].
Healthcare systems increasingly rely on installment payment mechanisms, milestone-based reimbursement, outcome-based agreements, and annuity payment models. These approaches attempt to reconcile innovation with financial sustainability. Without such mechanisms, access to many transformative therapies would be difficult to maintain.
4.8 The Future of Reimbursement Models
Healthcare systems are undergoing profound transformations. Traditional fee-for-service approaches are gradually giving way to systems emphasizing outcomes and value. Future reimbursement mechanisms are likely to include outcome-based payments, digital monitoring systems, artificial intelligence-assisted analyses, personalized reimbursement models, and long-term installment structures.
Wearable technologies and digital biomarkers may enable continuous assessment of therapeutic outcomes. Artificial intelligence may improve predictions of treatment response and economic performance. Personalized reimbursement systems may allow different prices for different indications or patient populations. Particularly for one-time therapies, long-term installment models are likely to become increasingly important.
Conclusion of Chapter IV
Risk-sharing arrangements and outcome-based reimbursement models represent some of the most important practical manifestations of Value-Based Pricing. Their common objective is simple: To ensure that payment reflects value rather than volume.
These models, however, are not without challenges. They require reliable data systems, robust outcome measures, long-term follow-up, and mutual trust between healthcare systems and manufacturers. As healthcare enters the era of gene therapies and personalized medicine, risk-sharing mechanisms are likely to become increasingly indispensable. The question is no longer whether healthcare systems should move toward outcome-based reimbursement. The real question is: How can these models be implemented fairly, efficiently, and sustainably?

CHAPTER V: CRITICISMS OF VALUE-BASED PRICING AND ITS ETHICAL DIMENSIONS
5.1 Can Human Life Be Assigned a Price?
Perhaps no issue in health economics is more emotionally charged than the question of whether human life can be assigned a monetary value. For many people, the answer appears self-evident, human life is priceless. From an ethical and philosophical perspective, this position is entirely understandable. Yet healthcare systems are inevitably forced to make choices. Resources are finite, needs are virtually unlimited. Every healthcare decision implicitly involves prioritization.
Whether explicitly acknowledged or not, societies make decisions every day regarding which therapies will be reimbursed, which services will receive priority, and how limited resources should be allocated. Therefore, the question is not whether choices will be made. The real question is, how should those choices be made? Value-Based Pricing attempts to address this issue through systematic methods. However, many critics argue that reducing the value of life to economic calculations risks undermining fundamental human values.[109]
5.2 QALY and Ethical Debates
Few concepts in health economics have generated as much controversy as the Quality-Adjusted Life Year (QALY) [63–67]. Supporters regard QALY as a practical instrument for comparing treatments across different diseases. Critics, however, raise several ethical concerns. Can hope, dignity, independence, family relationships, or social participation truly be captured by a numerical value? Many philosophers and ethicists argue that human experience is too complex to be adequately represented by utility scores. Although QALY provides a useful framework for resource allocation, it cannot encompass all dimensions of human well-being.
5.3 Age Discrimination
One of the most persistent criticisms directed at QALYs concerns age. Younger individuals theoretically have more years to gain. As a result, QALY-based analyses may systematically favor younger patients. Critics argue that such an approach conflicts with principles of equity and justice. Should the life of an eighty-year-old individual be considered less valuable than that of a twenty-year-old? Most people would reject such a conclusion.
Supporters of QALYs counter that the methodology merely measures health gains and does not assign different intrinsic values to human beings. Nevertheless, concerns regarding age discrimination continue to fuel ethical debates [110].
5.4 Disability-Related Debates
Similar criticisms have emerged in relation to disability. Some disability advocacy groups argue that conventional utility measures underestimate the quality of life experienced by individuals living with disabilities. External observers often assume that disability necessarily implies poor quality of life.
However, people living with chronic disabilities frequently adapt remarkably well and may report levels of well-being that differ substantially from external perceptions. Consequently, critics contend that QALY-based evaluations may unintentionally discriminate against disabled individuals. These concerns have encouraged many HTA organizations to adopt broader decision-making frameworks rather than relying exclusively on QALYs [110].
5.5 Rare Diseases and the Problem of Justice
Rare diseases represent one of the greatest ethical challenges in healthcare. By definition, patient populations are very small. Consequently, research and development costs must be distributed among relatively few individuals, and the resulting therapies are often associated with extraordinarily high prices.
Supporters argue that such prices are necessary to sustain innovation. Critics, however, emphasize that some prices exceed what can reasonably be justified. This raises difficult questions. Should society deny treatment simply because a disease affects only a limited number of people? Many believe that such a position would violate principles of justice and solidarity. Others point out that resources devoted to one extremely expensive therapy may reduce opportunities to benefit much larger populations. This tension between individual need and collective welfare remains unresolved.[111]
5.6 The Rule of Rescue
Human beings possess a powerful moral instinct to save identifiable individuals facing imminent death. This phenomenon is known as the Rule of Rescue [112]. Society is often willing to devote extraordinary resources to rescue individuals in desperate circumstances, even when such interventions may not be economically efficient. Expensive treatments for terminal cancers, rare pediatric diseases, and catastrophic illnesses frequently receive special consideration. The Rule of Rescue reflects compassion and moral responsibility. At the same time, it creates tensions between emotional impulses and rational resource allocation.
5.7 Evaluating End-of-Life Therapies
End-of-life treatments represent one of the most difficult areas in health economics. A therapy that prolongs survival by only a few months may nevertheless possess enormous significance for patients and their families. Traditional cost-effectiveness thresholds may fail to capture these values. Recognizing this reality, institutions such as NICE have developed special frameworks for evaluating end-of-life therapies [16,17]. These frameworks often apply greater flexibility and acknowledge that societal values extend beyond purely economic considerations. Healthcare decisions involve not only efficiency, but also compassion and human dignity.
5.8 The Right to Health and Resource Allocation
Access to healthcare is increasingly regarded as a fundamental human right. At the same time, healthcare resources are limited. This creates a profound ethical dilemma. Can every possible treatment be provided to every patient? In practice, no healthcare system possesses unlimited resources. Consequently, resource allocation becomes unavoidable.
The challenge is to ensure that allocation decisions are fair, transparent, scientifically grounded, and ethically defensible. Value-Based Pricing seeks to contribute to this process. However, no methodology can completely eliminate ethical dilemmas.
Conclusion of Chapter V
Ultimately, Value-Based Pricing raises questions that extend far beyond economics. At its core lie profound issues concerning justice, equality, solidarity, compassion, and the value assigned to human life itself. No mathematical model can fully resolve these dilemmas. QALYs, ICERs, and HTA systems are tools—not moral truths. They can support decision-making, but they cannot replace ethical judgment. Perhaps the most important lesson is this: Healthcare policy is not merely about economics. It is also about values and values are shaped not only by science, but by society itself. For this reason, debates surrounding Value-Based Pricing are unlikely to disappear.
On the contrary, as medical technologies become increasingly powerful and increasingly expensive, these ethical questions will become even more important in the decades ahead.

CHAPTER VI: VALUE-BASED PRICING OR VALUE-BASED MARKETING?
Aynı düşünceyi koruyarak, ancak daha eleştirel, daha sorgulayıcı ve kitabın VI. bölümünün tonuna uygun olacak şekilde şöyle genişletebilirsiniz:
6.1 The Misuse of the Concept of Value
Value-Based Pricing emerged with noble intentions. Its original objective was straightforward: to align prices with the health benefits generated by medicines and thereby improve the efficiency, sustainability, and fairness of healthcare systems. In theory, few concepts are more appealing. Paying for value rather than volume appears both economically rational and ethically desirable.
However, as with many attractive ideas, the concept of value itself can be vulnerable to misuse. The fundamental question is deceptively simple: Who defines value?
Patients, physicians, payers, governments, and pharmaceutical companies may all perceive value differently. A treatment that is priceless to a patient facing a fatal disease may appear prohibitively expensive to a healthcare payer. A therapy regarded by clinicians as a major breakthrough may be viewed by economists as only marginally cost-effective. Thus, value is not an objective physical quantity like blood pressure or body temperature. It is a social construct, influenced by perspective, priorities, and interests.
Critics argue that the language of value has increasingly become intertwined with the language of marketing. In some circumstances, the word "value" appears less as a scientific concept and more as a rhetorical tool used to justify extraordinarily high prices. Expressions such as "transformative therapy," "breakthrough innovation," and "curative potential" are frequently invoked, sometimes long before robust long-term evidence becomes available. This raises an uncomfortable question: Is Value-Based Pricing always about value, or is it sometimes about persuading society to accept higher prices?
Skeptics point out that the same treatment can be described in very different ways depending on who is speaking. Pharmaceutical companies emphasize lifetime benefits, avoided hospitalizations, productivity gains, and societal savings. Payers, on the other hand, focus on budget impact and affordability. Patients and advocacy groups naturally emphasize hope, compassion, and access. Each perspective is legitimate, yet each can selectively highlight certain aspects of value while minimizing others.
Critics also argue that Value-Based Pricing may occasionally serve as an intellectual framework that legitimizes prices that would otherwise appear unacceptable. By emphasizing future benefits extending over decades, economic models may generate values that seem impressive on paper but are inherently uncertain. In practice, assumptions regarding long-term survival, quality of life, productivity, caregiver burden, and healthcare savings can dramatically influence the final estimate of "value." Different assumptions may produce entirely different conclusions.
Another criticism concerns the gradual transformation of value from an outcome into a narrative. In some cases, value appears to be something that is not measured but rather constructed. Marketing departments, consultants, patient organizations, economists, and policymakers all contribute to shaping this narrative. Consequently, critics contend that value itself may become a product.
This has prompted some observers to ask whether we are witnessing the emergence of a new form of pricing philosophy or merely a more sophisticated form of pharmaceutical marketing [113]. Perhaps the most provocative criticism is that Value-Based Pricing sometimes shifts attention away from an even more fundamental question: Who should determine the value of human health? Should value be defined by markets, by governments? By physicians, by patients or by society as a whole?
No consensus exists. For this reason, some critics suggest that the real debate is not between cost-based pricing and value-based pricing, but between different definitions of value itself. Thus, an uncomfortable possibility emerges: Are we truly dealing with Value-Based Pricing, or are we sometimes witnessing Value-Based Marketing disguised as health economics?
6.2 Price Anchoring
One of the best-known psychological pricing strategies is known as anchoring. In this approach, very high prices are introduced into public discussions before the actual price becomes known. As a consequence, the eventual price appears relatively acceptable. The launch of Zolgensma provides an illustrative example. Before the official price of approximately 2.1 million dollars was announced, figures ranging from four to five million dollars had already been discussed publicly. As a result, the final price appeared more reasonable than it otherwise might have.
From the perspective of behavioral economics, anchoring represents a powerful cognitive phenomenon. Critics argue that it may also influence perceptions of value.[114]
6.3 Artificial Comparator Selection
Cost-effectiveness analyses depend heavily on the comparator selected. An inappropriate comparator may artificially enhance the apparent value of a new therapy. Comparing a treatment with an outdated intervention, suboptimal care, or placebo may exaggerate incremental benefit. Such choices can lead to more favorable ICER values and potentially misleading conclusions. Therefore, appropriate comparator selection represents one of the most critical aspects of health economic evaluation [115].
6.4 Surrogate Endpoints
Many regulatory approvals are based on surrogate endpoints rather than definitive clinical outcomes. Examples include tumor response rates, progression-free survival, laboratory biomarkers, and imaging findings. These measures may predict clinical benefit, but prediction does not necessarily guarantee reality.
Improvements in surrogate endpoints do not always translate into longer survival, better quality of life, or meaningful clinical outcomes. If surrogate markers overestimate true benefits, Value-Based Pricing models may assign inflated values to therapies. Consequently, uncertainty associated with surrogate endpoints remains an important source of controversy [116].
6.5 Model Manipulation
Economic models inevitably depend on assumptions. These assumptions involve utility values, long-term projections, discount rates, and cost estimates. Different assumptions may produce dramatically different results. The expression "garbage in, garbage out" applies equally to economic models. Even sophisticated models cannot compensate for poor-quality data or unrealistic assumptions. Critics argue that economic evaluations may occasionally be manipulated—either intentionally or unintentionally—to generate favorable conclusions. For this reason, transparency and independent review are indispensable [117].
6.6 Publication Bias
Scientific literature itself is vulnerable to bias. Positive studies are more likely to be published than negative ones. As a consequence, the available evidence base may overestimate treatment effectiveness. Publication bias may affect clinical trials, meta-analyses, and health economic evaluations. Ultimately, this phenomenon can influence reimbursement decisions and Value-Based Pricing assessments. Comprehensive and transparent reporting therefore remains essential [118].
Evet, hatta bence bu bölümde yalnızca "lobbying" demek fazla yumuşak kalır. Sağlık ekonomisi literatüründe ve hukuk tarihinde, çıkar çatışmaları, uygunsuz teşvikler, kickback mekanizmaları, gizli ödemeler, sahte danışmanlık ücretleri, kongre sponsorlukları ve doğrudan yolsuzluk vakaları çok iyi belgelenmiştir. Ancak bunu bütün sektörü suçlayan bir dille değil, akademik ve eleştirel bir tonda yapmak daha uygun olur.
6.7 Lobbying, Stakeholder Influence, and Corruption
Healthcare policy does not exist in isolation. Numerous stakeholders influence decision-making, including pharmaceutical companies, professional organizations, patient advocacy groups, governments, regulators, and payers. Lobbying is an unavoidable reality of modern healthcare systems. In many circumstances, stakeholders pursue legitimate objectives, such as improving access to medicines, promoting innovation, or advocating for patients. However, conflicts of interest may arise when commercial interests become intertwined with scientific and political decision-making.
Critics argue that pricing decisions and economic evaluations are not always determined exclusively by scientific evidence. Political, commercial, and economic considerations may exert substantial influence.[119]
Moreover, influence may extend beyond traditional lobbying. The history of the pharmaceutical industry contains numerous examples of kickbacks, illegal marketing practices, hidden financial relationships, and corruption. Over the past several decades, major pharmaceutical companies have paid billions of dollars in fines and settlements related to allegations involving off-label promotion, bribery, fraudulent marketing, and improper financial incentives.
Payments disguised as consultancy fees, speaker honoraria, educational grants, sponsored travel, and lavish hospitality have occasionally blurred the boundary between legitimate scientific collaboration and inappropriate influence. In some countries, investigations have revealed systems involving false conferences, fictitious consulting contracts, and complex intermediary networks designed to channel financial benefits to healthcare professionals and decision-makers.
The problem is not limited to physicians. Patient organizations, professional societies, key opinion leaders, academic institutions, regulators, and politicians may all become targets of influence. As a result, the line separating advocacy from lobbying and scientific evidence from commercial persuasion may become increasingly difficult to define.
Corruption represents the extreme end of this spectrum. Historical examples from different countries have demonstrated that bribery, procurement fraud, reimbursement manipulation, and illegal inducements can affect not only prescribing patterns but also reimbursement decisions and health policy itself. Such practices undermine public trust and may distort the allocation of limited healthcare resources.
Perhaps the most difficult question is not whether lobbying exists—it undoubtedly does—but where legitimate advocacy ends and undue influence begins.
Health economics and Value-Based Pricing are often presented as objective and evidence-based disciplines. However, critics emphasize that evidence itself is generated, interpreted, and communicated within complex political and economic environments. Consequently, pricing decisions may sometimes reflect not only scientific value, but also the relative influence of competing stakeholders.
For this reason, transparency, disclosure of conflicts of interest, independent Health Technology Assessment agencies, open access to clinical trial data, and strong anti-corruption mechanisms are essential safeguards. Without such protections, there is a risk that the concept of value itself may become vulnerable to commercial, political, and even corrupt influences.
Ultimately, Value-Based Pricing can only function effectively when value is determined by evidence rather than by power, and by transparency rather than by influence.
Bu bölüm aslında kitabın en güçlü bölümlerinden biri olabilir. Çünkü "Value-Based Pricing" tartışmasının merkezindeki en rahatsız edici sorulardan biri tam da budur. Tonu biraz daha eleştirel, ancak akademik çerçeveyi koruyarak şu şekilde genişletebilirsiniz:
6.8 Public Resources, Private Profits
One of the most frequently discussed ethical issues in modern medicine concerns the relationship between publicly funded science and private profits.
Many of the most important medical breakthroughs of the last half century did not originate solely within pharmaceutical companies. Their scientific foundations were often built through decades of publicly funded research, academic institutions, government agencies, charitable organizations, and, in many cases, the contributions and sacrifices of patients and their families.
The development of molecular biology, monoclonal antibodies, mRNA technology, CRISPR gene editing, and many gene therapies has depended heavily upon basic research supported by taxpayers. Universities, the National Institutes of Health (NIH), publicly funded laboratories, and non-profit organizations have frequently carried much of the scientific risk long before commercial opportunities became apparent.
Once products reach the market, however, most financial returns accrue to private companies. This situation raises a number of uncomfortable questions. Who should benefit from publicly financed scientific discoveries? How should risks and rewards be shared? Should society receive greater returns on its investments? Should taxpayers pay twice—first to finance the science and later to purchase the products at premium prices?
Critics argue that the current system often socializes risks while privatizing profits. Early scientific uncertainty is absorbed by governments, universities, and charitable foundations, whereas successful commercialization frequently generates extraordinary returns for private shareholders.
The Bayh-Dole Act of 1980 transformed the relationship between academia and industry and undoubtedly accelerated innovation. However, critics argue that it also created an environment in which discoveries made with public resources could be converted into highly profitable private monopolies.
The issue becomes even more controversial in the era of biotechnology and gene therapy. Some of the scientific foundations underlying treatments such as Luxturna, Zolgensma, CAR-T therapies, and mRNA vaccines originated in publicly funded research programs. Yet the final products entered the market with prices reaching hundreds of thousands or even millions of dollars.
Defenders of the current system argue that translating discoveries into approved products requires enormous investments, high failure rates, regulatory risks, manufacturing capabilities, and years of clinical development. They maintain that without the prospect of substantial profits, innovation itself would be jeopardized.
Critics do not necessarily reject this argument. Rather, they question whether current rewards are proportional to the risks actually assumed by industry. Perhaps the most controversial aspect concerns the definition of innovation itself. Is the value created by scientific discovery solely the property of investors? Or does society, which financed much of the underlying science, possess a legitimate claim to share in its benefits?
These questions became particularly visible during the COVID-19 pandemic. Governments invested billions of dollars in research, development, and advance purchase agreements. Yet pricing, intellectual property rights, and global access remained largely under private control. Similar debates are now emerging in the fields of oncology, rare diseases, and gene therapies.
Another criticism concerns the asymmetry between success and failure. When scientific projects fail, losses are frequently absorbed by society through grants, subsidies, tax incentives, and public investments. When they succeed, however, rewards are concentrated in relatively few corporations. Critics argue that such asymmetry may undermine public trust and widen inequalities in access to healthcare.
Ultimately, the debate extends beyond economics. It touches upon a fundamental ethical question: Who owns scientific knowledge? If scientific progress is the cumulative product of society, universities, public institutions, charitable foundations, patients, and private companies, then perhaps the benefits of that progress should also be shared more equitably.
For this reason, discussions surrounding Value-Based Pricing increasingly intersect with broader questions of social justice, intellectual property, solidarity, and the moral responsibilities of innovation. In the twenty-first century, one of the greatest challenges may not be how to stimulate scientific progress, but how to ensure that the fruits of that progress are distributed fairly. Without public trust, even the most extraordinary innovations risk losing their social legitimacy [120].
6.9 Advantages and Disadvantages of Value-Based Pricing: Perspectives of Patients, Healthcare Systems, and Industry
Value-Based Pricing (VBP) has been advocated as a rational framework for aligning drug prices with the health benefits generated by medical innovations. Supporters view it as a mechanism that promotes efficiency, encourages innovation, and allocates limited healthcare resources more effectively. Critics, however, argue that the concept of value itself is difficult to define and may be influenced by economic, political, and commercial interests. Like most healthcare policies, Value-Based Pricing creates both benefits and trade-offs, and its consequences differ depending on whose perspective is considered.
The Patient Perspective
From the patient's perspective, Value-Based Pricing offers several potential advantages. In principle, it encourages healthcare systems to reimburse therapies that provide meaningful health gains rather than simply selecting the least expensive alternatives. Outcome-based agreements may facilitate access to innovative therapies that would otherwise remain unavailable. By emphasizing effectiveness, survival, and quality of life, VBP seeks to reward treatments that genuinely improve patients' lives.
However, patients may also experience disadvantages. Treatments with modest average benefits may fail to meet reimbursement thresholds, even though certain individuals might derive substantial benefit. Rare diseases and personalized medicine present additional challenges because traditional economic models may underestimate value in small populations. Delays associated with HTA evaluations and price negotiations may postpone access to life-saving therapies. Consequently, patient organizations sometimes perceive economic evaluations as instruments that restrict access rather than promote efficiency.
The Healthcare System Perspective
For healthcare systems and payers, Value-Based Pricing provides an appealing framework for allocating scarce resources more rationally. HTA processes, QALY calculations, and ICER thresholds offer structured approaches to decision-making and provide greater transparency than arbitrary or purely political choices. VBP also encourages the collection of real-world evidence and facilitates the development of outcome-based reimbursement models.
Nevertheless, implementation remains challenging. Measuring value is inherently difficult. Long-term outcomes are uncertain. Administrative complexity, data collection requirements, and continuous monitoring may increase costs. Outcome-based agreements are often difficult to negotiate and implement. Moreover, healthcare systems remain subject to pressure from patients, advocacy groups, politicians, and industry stakeholders.
Perhaps most importantly, Value-Based Pricing does not eliminate the problem of affordability. A therapy may be cost-effective and still impose a financial burden that healthcare systems cannot sustain.
The Pharmaceutical Industry Perspective
From the perspective of pharmaceutical companies, Value-Based Pricing offers important advantages. It provides a framework that rewards innovation rather than manufacturing costs alone. Breakthrough therapies capable of delivering substantial clinical benefits may command premium prices. Companies can justify investments in risky research and development programs by demonstrating the value generated for patients and society.
Supporters argue that without such incentives, innovation itself would be jeopardized. Drug development is expensive, uncertain, and characterized by high failure rates. VBP creates opportunities for companies to recover investments and finance future research.
However, VBP also introduces new challenges for industry. Companies must increasingly generate not only clinical evidence but also economic evidence. Demonstrating value requires sophisticated modeling, long-term follow-up, and extensive real-world data collection. HTA agencies in different countries may reach different conclusions regarding value, creating uncertainty across markets.
Outcome-based reimbursement agreements may also transfer part of the financial risk back to manufacturers. In some circumstances, companies may receive lower revenues if treatments fail to deliver expected outcomes.
The Societal Perspective
From a societal perspective, Value-Based Pricing attempts to balance innovation with solidarity. Ideally, healthcare resources should be allocated to maximize health gains while ensuring fair access. However, society must confront difficult ethical questions. How should value be defined? How much should be spent to extend life by several months? How should rare diseases be treated? Should the same standards apply to gene therapies and common diseases? There are no universally accepted answers.
Advantages of Value-Based Pricing
Supporters of Value-Based Pricing emphasize several potential benefits:
· It rewards innovation rather than production costs alone.
· It promotes evidence-based decision-making.
· It encourages the development of therapies that provide meaningful health benefits.
· It facilitates outcome-based reimbursement models.
· It stimulates the generation of real-world evidence.
· It increases transparency compared with arbitrary pricing mechanisms.
· It provides a rational framework for allocating limited healthcare resources.
· It encourages pharmaceutical companies to focus on clinically meaningful outcomes rather than simply introducing new products.
Supporters frequently summarize their position with a simple principle: Prices should reflect value, not cost.
They also argue that without adequate financial returns, innovation itself would be threatened. According to this view, high rewards are necessary because drug development is associated with enormous costs, long timelines, regulatory uncertainty, and high failure rates.
Disadvantages and Criticisms of Value-Based Pricing
Critics, however, emphasize several important limitations:
· Value itself is difficult to define and measure.
· Economic models depend heavily on assumptions and projections.
· QALYs and ICER thresholds remain controversial.
· Rare diseases and personalized medicine are difficult to evaluate using traditional approaches.
· Administrative complexity may increase healthcare costs.
· Reimbursement delays may limit patient access.
· Cost-effectiveness does not necessarily imply affordability.
· Stakeholder influence and lobbying may distort decisions.
· Economic evaluations may be perceived as instruments of rationing.
· In some circumstances, "value" may become a marketing concept rather than an objective scientific measure.
Critics also challenge one of the central assumptions underlying VBP. They argue that high prices do not necessarily guarantee innovation. Some point out that many scientific breakthroughs originate in publicly funded research and academic institutions, raising questions about the relationship between public investment and private profit.
Furthermore, opponents argue that healthcare systems should not be expected to pay unlimited prices simply because a treatment is innovative. They emphasize that affordability and sustainability are as important as innovation itself.
An Imperfect but Necessary Tool
Ultimately, Value-Based Pricing should not be viewed as a perfect solution. It represents an attempt to make difficult decisions more transparent and evidence-based. Its strengths and weaknesses reflect the complexity of healthcare itself.
Perhaps the most important lesson is that Value-Based Pricing is not the answer to every problem. It is merely one of the tools available to healthcare systems seeking to balance innovation, affordability, equity, and sustainability.
No pricing system can eliminate ethical dilemmas. It can only make them more visible.
In the end, the real debate is not whether Value-Based Pricing is perfect—it is not—but whether healthcare systems possess a better alternative. At present, despite all its limitations, Value-Based Pricing remains the most sophisticated framework yet developed for attempting to reconcile scientific progress with finite resources. Whether it will continue to occupy this position in the future remains one of the central questions of twenty-first century health economics. [113,120]
6.10 How Should True Value Be Measured?
Ultimately, the greatest challenge lies in defining true value. Should value be measured by survival, by quality of life\ by productivity, by patient preferences, by caregiver burden or by societal benefits? Perhaps value encompasses all these dimensions. Future approaches are likely to become increasingly multidimensional.
They may integrate clinical outcomes, real-world evidence, patient-reported outcomes, digital biomarkers, artificial intelligence, and broader societal perspectives. The concept of value itself continues to evolve.
Conclusion of Chapter VI
The distinction between Value-Based Pricing and Value-Based Marketing is often blurred. Value can be measured. But value can also be manipulated. Therefore, transparency, scientific rigor, and independent evaluation are indispensable. Value-Based Pricing should not become merely a tool for justifying continuously increasing prices. Nor should it degenerate into marketing disguised as economics. Its original purpose should remain unchanged, to ensure that healthcare systems pay for value rather than volume. Achieving this objective, however, requires constant vigilance and critical thinking. Because perhaps the most difficult question remains unanswered: Who determines what value truly means?

CHAPTER VII: ORPHAN DRUGS AND RARE DISEASES
7.1 The Orphan Drug Act
For many years, rare diseases attracted relatively little attention from the pharmaceutical industry. By definition, these diseases affect small patient populations, making drug development economically unattractive. As a consequence, patients suffering from rare diseases had very limited treatment options. This situation changed dramatically with the enactment of the Orphan Drug Act (ODA) in the United States in 1983 [122]. The legislation introduced several incentives for pharmaceutical companies, including market exclusivity, tax credits, research grants, and accelerated regulatory pathways. The impact of the Orphan Drug Act was remarkable. Before its enactment, only a small number of treatments for rare diseases existed. Since then, hundreds of orphan drugs have received regulatory approval. The Orphan Drug Act is widely regarded as one of the most successful examples of legislation stimulating pharmaceutical innovation [122].
7.2 The Economics of Orphan Drugs
Although rare diseases affect relatively few patients individually, collectively they represent a major public health problem. Because patient populations are small, research and development expenditures must be recovered from a limited number of individuals. Consequently, orphan drugs are often associated with extremely high prices. Supporters argue that these prices are necessary to sustain innovation.
Critics counter that some orphan drug prices exceed what can reasonably be justified by development costs. This debate illustrates one of the fundamental tensions underlying Value-Based Pricing: How can innovation be rewarded without jeopardizing affordability?[123]
7.3 Ultra-Rare Diseases
The challenges become even greater in ultra-rare diseases. In certain disorders, the number of patients is measured not in thousands but in dozens. Examples include inherited metabolic disorders, ultra-rare neurological diseases, and some pediatric genetic syndromes.
Traditional health economic methods encounter serious difficulties under such circumstances.	 Conventional cost-effectiveness thresholds are frequently exceeded by enormous margins. Consequently, healthcare systems are confronted with difficult questions. Should conventional economic criteria apply equally to ultra-rare diseases? Should society accept higher willingness-to-pay thresholds for these patients? These questions continue to generate debate [124].
7.4 Health Technology Assessment and Rare Diseases
Rare diseases have exposed some of the limitations of traditional Health Technology Assessment. Clinical studies in these conditions often involve very small populations, relatively short follow-up periods, and substantial uncertainty. Consequently, the evidence available for HTA evaluations is frequently less robust than that available for common diseases.
Many HTA organizations have therefore adopted more flexible approaches. Special frameworks have been developed by institutions such as NICE, CADTH, HAS, and several other national agencies [125]. Increasingly, factors extending beyond conventional ICER calculations are being considered, including disease severity, unmet medical need, societal values, and ethical considerations. This reflects a growing recognition that rare diseases require special treatment.
7.5 Gene Therapies and Orphan Drugs
Gene therapies have transformed the landscape of rare diseases. Conditions that were previously considered untreatable are now associated with unprecedented therapeutic possibilities. Examples include Luxturna, Zolgensma, Hemgenix, Lenmeldy, and several CAR-T therapies [104–108]. These treatments have generated enormous hope. At the same time, they have raised unprecedented economic challenges. Prices reaching millions of dollars compel healthcare systems to confront difficult questions. How should lifetime benefits be valued, how should uncertainty be handled, can healthcare budgets sustain these therapies and how should payments be structured? Gene therapies have made Value-Based Pricing more relevant than ever before.
7.6 The Sustainability Problem
Perhaps the greatest challenge posed by orphan drugs is not their scientific value, but their long-term sustainability. Healthcare resources are finite, and as growing numbers of high-cost therapies enter the market, the financial pressures on healthcare systems continue to intensify. Even the wealthiest countries are struggling to balance innovation, access, and affordability.
The issue is not whether these therapies provide value. Many of them undoubtedly do. Nor is the question whether patients with rare diseases deserve access to innovative treatments. Few would dispute that they do.
The real challenge lies elsewhere. Can healthcare systems absorb the cumulative economic burden created by an ever-increasing number of extremely expensive therapies?
A single orphan drug may be affordable. A handful of such therapies may be manageable. But as dozens, and eventually hundreds, of high-cost treatments become available, concerns regarding sustainability become increasingly difficult to ignore.
Healthcare systems are therefore confronted with an uncomfortable dilemma. How can society continue to reward innovation and provide equitable access to patients with rare diseases while simultaneously preserving the financial sustainability of healthcare systems? There are no easy answers.
As gene therapies, cell therapies, and personalized medicines continue to expand, this tension between innovation and affordability is likely to become one of the defining challenges of healthcare policy in the decades ahead [126]. 
Conclusion of Chapter VII
The story of orphan drugs and rare diseases illustrates one of the most profound ethical and economic dilemmas in modern medicine. Biotechnology has made extraordinary advances possible. Patients who once had no hope now have access to transformative therapies. Yet these achievements come at extraordinary costs. Rare diseases challenge traditional concepts of cost-effectiveness, willingness to pay, equity, and justice. Perhaps the most difficult question remains: How much is society willing to pay to save or transform the life of a single individual? There is no universally accepted answer. Nevertheless, one principle is clear: A healthcare system should be judged not only by how it treats common diseases, but also by how it cares for those with rare and neglected conditions.
For this reason, orphan drugs and rare diseases will continue to occupy a central place in debates concerning Value-Based Pricing and healthcare policy.

CHAPTER VIII: THE FUTURE OF GENE THERAPIES AND CELLULAR THERAPIES
8.1 The Economic Characteristics of Gene Therapies
Gene therapies differ fundamentally from conventional pharmaceuticals. Most traditional medicines require repeated administration over months or years. Gene therapies, by contrast, are frequently designed as one-time interventions with the potential to provide benefits lasting for decades [104–108]. This creates a unique economic paradox. Costs are concentrated in the present, whereas benefits may extend far into the future.
Consequently, traditional pricing and reimbursement systems are often poorly adapted to these therapies. Gene therapies are characterized by extremely high upfront costs, long-term and uncertain benefits, small patient populations, and highly complex manufacturing processes. These characteristics require entirely new economic frameworks.
8.2 CAR-T Therapies
Cellular therapies, particularly CAR-T technologies, represent another major breakthrough. CAR-T therapies involve harvesting the patient's own T lymphocytes, genetically modifying them, expanding them ex vivo, and reinfusing them into the patient 127].
Products such as Kymriah, Yescarta, Breyanzi, and Abecma have demonstrated remarkable efficacy in selected hematological malignancies. For some patients, these therapies provide durable remissions and even the possibility of cure. However, treatment costs frequently exceed several hundred thousand dollars. When hospitalization, supportive care, and management of complications are included, total expenditures become even greater. These therapies therefore represent one of the most striking examples of Value-Based Pricing in modern medicine [127].
8.3 One-Time Therapies
One of the most remarkable characteristics of gene therapies is that many are intended to be administered only once. This feature fundamentally distinguishes them from conventional medicines. Traditional therapies often require daily administration, monthly injections, or lifelong treatment. Gene therapies, by contrast, are designed to produce durable effects after a single administration. Examples include Zolgensma, Luxturna, Hemgenix, and Lenmeldy [104–108]. This paradigm challenges traditional pricing systems. Healthcare systems are accustomed to distributing expenditures over many years. Gene therapies compress costs into a single point in time. Consequently, although long-term benefits may be substantial, the immediate financial burden is enormous. This mismatch between short-term expenditures and long-term benefits represents one of the greatest challenges in health economics.
8.4 Lifetime Benefit Calculations
The economic justification for gene therapies frequently depends upon the concept of lifetime benefit. The rationale is straightforward. If a treatment administered today prevents decades of disease-related complications, its long-term value may be considerable.
Economic models attempt to estimate future survival, quality-adjusted life years, avoided hospitalizations, reduced caregiver burden, increased productivity, and savings in healthcare expenditures [128]. However, such projections inevitably involve uncertainty. Will the treatment remain effective twenty years later, will additional interventions become necessary, could unforeseen adverse effects emerge? These uncertainties complicate the economic evaluation of gene therapies. Consequently, long-term assumptions play a crucial role in Value-Based Pricing models.
8.5 Outcome-Based Reimbursement
Because uncertainty remains substantial, healthcare systems are increasingly exploring outcome-based reimbursement mechanisms. Under these arrangements, payment becomes linked to actual performance.
Examples include milestone payments, installment models, performance guarantees, and annuity payment systems [129]. Under milestone payment arrangements, reimbursement is distributed over several years. Installment models spread payments over time rather than requiring full payment upfront. Performance guarantees allow manufacturers to refund part of treatment costs if predefined outcomes are not achieved. Annuity models distribute payments over long periods, resembling mortgage financing. These innovative approaches seek to balance access, affordability, and uncertainty. They represent some of the most advanced applications of Value-Based Pricing.
8.6 Artificial Intelligence and Future HTA Systems
Artificial intelligence is expected to profoundly transform health economics and Health Technology Assessment. Future HTA systems are likely to incorporate machine learning algorithms, real-world evidence, wearable device data, electronic health records, and predictive analytics [130]. Artificial intelligence may improve the prediction of treatment responses, identification of patient subgroups, cost-effectiveness analyses, and outcome monitoring. Rather than relying exclusively on static evaluations performed at the time of market approval, future HTA systems may become dynamic and continuously updated. This transition could significantly enhance the precision of Value-Based Pricing.
8.7 Personalized Medicine and the Concept of Value
Modern medicine is moving increasingly toward personalization. Advances in genomics, biomarkers, molecular diagnostics, and artificial intelligence allow treatments to be tailored to individual patients. Consequently, the traditional concept of a single price for all patients may gradually become obsolete. Different patient populations may derive different degrees of benefit from the same treatment. Future reimbursement models may therefore involve indication-specific pricing, personalized reimbursement, and outcome-dependent payment mechanisms [131]. The concept of value itself is becoming increasingly individualized. This transformation may fundamentally redefine Value-Based Pricing.
Conclusion of Chapter VIII
Gene therapies and cellular therapies represent one of the greatest revolutions in the history of medicine. For the first time, diseases previously regarded as incurable may become treatable—or even curable. These advances offer extraordinary hope. At the same time, they challenge traditional concepts of pricing, reimbursement, affordability, and sustainability. The future of healthcare systems will increasingly depend upon their ability to reconcile innovation, ethics, economic sustainability, and social justice. Perhaps the most important lesson is this:Scientific progress alone is not sufficient.
Healthcare systems must also develop economic models capable of translating scientific breakthroughs into equitable and sustainable access. The future of Value-Based Pricing will therefore be shaped not only by biology and technology, but also by economics, ethics, and society itself.
CHAPTER IX: THE FUTURE OF PHARMACOECONOMICS, HTA, AND VALUE-BASED PRICING IN TURKEY
9.1 TURKEY'S INTRODUCTION TO PHARMACOECONOMICS
Today, the concept of pharmacoeconomics appears to be a natural part of health policy. Cost-effectiveness analyses, budget impact studies, health technology assessments, and reimbursement dossiers have become part of the daily language of healthcare systems. However, thirty years ago the situation was entirely different. In the mid-1990s, pharmacoeconomics was a field known only to very limited circles in Turkey. The concept of health economics had only begun to be discussed, while the concept of HTA was almost completely unknown. In those years, clinical efficacy, safety, and regulatory criteria were the main focus of drug evaluations. Neither the Ministry of Health nor the Social Insurance Institution (SSK) placed economic evaluations at the center of health policies, and even what these evaluations actually meant was not fully understood.
When I became a member of ISPOR (International Society for Pharmacoeconomics and Outcomes Research) in 1996, I believed that pharmacoeconomics would eventually become one of the fundamental components of health policy. At that time, ISPOR was a rapidly growing organization that had not yet reached its current global influence. Nevertheless, it was clear that it would become one of the most important scientific platforms shaping the future of health economics. Becoming the first ISPOR member from Turkey was not merely a personal membership for me, but also represented an important step in bringing a new discipline to our country. Looking back today, I appreciate even more how correct that decision was.
The development of pharmacoeconomics in Turkey could not be achieved solely through individual efforts. Institutional structures had to be established. For this reason, the formation of the ISPOR Turkey Chapter represented an important turning point. The aim was not only to conduct academic activities, but also to bring together physicians, pharmacists, healthcare bureaucrats, public administrators, and representatives of the pharmaceutical industry on the same platform. By its very nature, pharmacoeconomics is an interdisciplinary field.
I had the opportunity to serve as President of the ISPOR Turkey Chapter between 2006 and 2012. During this period, our primary goal was to transform pharmacoeconomics from being merely an academic concept into an integral part of health policy. Looking back today, I believe that those years represented one of the periods during which health economics began to become institutionalized in Turkey.
During that period, we organized numerous educational meetings in different cities across Turkey. This may seem surprising to young researchers today, but at that time many healthcare professionals were encountering the concept of pharmacoeconomics for the first time. At our conferences and meetings, we discussed concepts such as cost-effectiveness analysis, outcomes research, HTA, reimbursement systems, QALYs, and ICERs. Terms that are now very familiar were completely new to many people at that time. The organization of the first ISPOR Summer School in Turkey also represented an important milestone in this process. The objective was not only to provide theoretical knowledge, but also to convey the practical aspects of health economics. These educational activities made important contributions to the researchers who emerged in subsequent years.
For pharmacoeconomics to develop, the interest of academic circles alone is not sufficient. Decision-makers must also be familiar with the subject. Therefore, at various times, the ISPOR Turkey Chapter organized meetings with members of the Parliamentary Health Commission, executives of the Social Security Institution, bureaucrats from the Ministry of Health, and representatives of the pharmaceutical industry. The objective was to explain the basic principles of pharmacoeconomics and discuss how these tools could be used in health policy. I believe that these awareness activities have also contributed to making HTA and economic evaluations more visible today.
Receiving the Distinguished Service Award during the ISPOR European Congress held in Prague in 2010 was undoubtedly one of the unforgettable moments of my career. I never regarded this award merely as a personal achievement. I considered it as an indication that the work carried out in the field of health economics in Turkey had become visible at the international level. Scientific progress is never the result of the efforts of a single person; it is always the product of a broader academic community (36–42).
Aynı anlamı koruyarak, tekrarları temizleyip ve daha akıcı bir kitap dili kullanarak şu şekilde yazmak daha güçlü olacaktır:
9.2 WHERE ARE WE TODAY IN TURKEY?
Today, it is fair to say that Turkey is in a very different position from where it stood in the 1990s. Pharmacoeconomics is no longer an unfamiliar discipline. Economic evaluations have become part of reimbursement processes, budget impact analyses are routinely used, and real-world data are receiving increasing attention. These developments are highly encouraging. Nevertheless, considerable challenges still lie ahead.
Turkey possesses several important strengths. These include a large patient population, a well-established clinical research infrastructure, extensive digital health records, and a highly experienced academic community. Together, these characteristics provide significant opportunities for the development of Health Technology Assessment (HTA).
At the same time, there is still a clear need for further progress in areas such as institutional HTA capacity, independent assessment mechanisms, real-world data infrastructures, and outcome-based reimbursement systems. These needs are likely to become even more evident in the era of biotechnology, gene therapies, and personalized medicine.
CAN TURKEY BECOME A REGIONAL HTA CENTER?
I have been asked this question for many years. In my opinion, the theoretical answer is yes.
Turkey occupies a unique position at the crossroads of Europe, the Middle East, the Balkans, and Central Asia. Its large patient population, experienced academic workforce, and strong clinical research capabilities constitute important advantages. If the necessary institutional structures and independent evaluation mechanisms can be established, Turkey has the potential not only to use HTA but also to become one of the countries producing HTA knowledge and expertise.
In the coming years, the agenda of health economics is likely to revolve increasingly around gene therapies, cellular therapies, artificial intelligence-assisted health technologies, real-world data, and outcome-based payment models. These developments will confront healthcare systems with entirely new challenges and decisions. Consequently, rather than diminishing, the importance of pharmacoeconomics will continue to grow.
Approximately thirty years ago, pharmacoeconomics was a concept known to only a small number of people in Turkey. Today, it has become one of the indispensable instruments of health policy. Witnessing this transformation has been a privilege for me. Yet the journey is far from complete; indeed, it is only beginning.
We are entering an era in which not only drugs, but also genes, cells, and algorithms will be evaluated. And in this new era, the fundamental question will remain unchanged: What is the true value of a health technology?

CONCLUSION
Throughout this book, we have explored the history of pharmaceutical pricing, the emergence of Value-Based Pricing, QALYs, ICERs, Health Technology Assessment, international reimbursement models, ethical controversies, orphan drugs, gene therapies, and the future of health economics. Yet one fundamental question remains unanswered: What is the true value of a drug? There is no simple answer.
Value cannot be reduced solely to manufacturing costs, market prices, QALYs, or ICER calculations. Nor can it be determined exclusively by emotions. True value lies somewhere at the intersection of science, economics, ethics, and society.
Value-Based Pricing represents an attempt to navigate this complex landscape. It is neither perfect nor universally accepted. Nevertheless, healthcare systems must make decisions. Resources are finite, needs are virtually unlimited, and choices are unavoidable.
Perhaps the greatest challenge is to ensure that these choices are made rationally, transparently, ethically, and compassionately. Because, ultimately, healthcare is not merely about medicines. It is about people and behind every economic model stands a human life.

CHAPTER X: THE FUTURE OF VALUE-BASED PRICING
Throughout my professional life, I have witnessed many phases in the evolution of health economics. In the early years, the main discussions focused on the efficacy of drugs. Later, cost-effectiveness analyses came to the forefront. Subsequently, Health Technology Assessment systems became widespread. Today, however, we are entering an entirely different era. We are no longer evaluating only drugs, devices, and treatment methods. We are also beginning to evaluate genes, cells, algorithms, and artificial intelligence systems. This transformation is changing the rules of health economics as well.
One of the most remarkable developments of recent years has been the Most Favored Nation (MFN) approach in the United States. For many years, the highest drug prices in the world were found in the United States. Although the same products were cheaper in Germany, cheaper in France, cheaper in Canada, and much cheaper in Turkey, American patients were paying substantially higher prices. The MFN approach emerged with the aim of changing this situation. Its basic logic is quite simple: Americans should not pay more for the same drug than people in other developed countries. This approach is not merely a discussion about prices; in reality, it challenges the foundations of the global pharmaceutical economy.
Global Implications: If MFN-like policies become widespread, international reference pricing systems, price differentiation strategies, and global marketing models may change significantly. For this reason, many experts consider MFN to be not merely an issue of American healthcare policy, but a development of critical importance for global health economics.
For many years, the federal government of the United States did not play as active a role in drug pricing as European countries. This situation has begun to change in recent years. Medicare's move toward price negotiations for certain drugs is of historical importance from the perspective of health economics, because for the first time one of the world's largest pharmaceutical markets has begun engaging in systematic price negotiations.
This development is important in several respects. It makes the concept of value more visible in pharmaceutical pricing. It forces companies to provide not only clinical data but also economic data. It suggests that the United States may gradually move closer to European-style HTA approaches.
Living HTA: Today, many HTA assessments are conducted at a specific point in time. However, health data are constantly changing. New studies are being published. New safety information emerges. New competing products enter the market. For this reason, the Living HTA approach is expected to become increasingly common in the future.
In such systems, assessments will be continuously updated. Static decisions will be replaced by dynamic decisions. This approach represents an important change in mentality within health economics. Decisions will no longer be one-time events; they will be revised as new evidence becomes available. In this way, healthcare systems will be able to act more flexibly.
DIGITAL BIOMARKERS AND A NEW DEFINITION OF VALUE
Today, health outcomes are generally measured using laboratory tests, imaging methods, and clinical evaluations. However, digital health technologies are introducing new methods of measurement. Smart watches, wearable devices, and remote monitoring systems are expanding the scope of real-world data. This development may also change the definition of value used in health economics.
In the future, therapies will become increasingly personalized. This creates new challenges for health economics. Tools such as ICER and QALY are largely based on population-level approaches. However, in personalized medicine, patient subgroups become smaller, biomarkers become more important, and treatment decisions become individualized. Therefore, economic models themselves will also need to evolve.
WHAT WILL COME AFTER GENE THERAPIES?
Today we are discussing million-dollar gene therapies, but this may be only the beginning. In the coming years, CRISPR-based therapies, personalized cellular therapies, and artificial intelligence-assisted drug development platforms may become increasingly widespread. These technologies will confront health economics with entirely new questions. Perhaps the fundamental question of the future will be: What is the value not merely of treating a disease, but of eliminating it completely?
This question began with Sovaldi and expanded with gene therapies. It will become even more important in the years ahead.
THE FUTURE OF PHARMACOECONOMICS
Pharmacoeconomics is no longer confined to cost-effectiveness analyses alone. Today, it is closely intertwined with data science, artificial intelligence, outcomes research, behavioral economics, ethics, and health policy.
For this reason, future health economists will not simply be individuals who construct economic models. They will also be experts capable of interpreting data, making ethical evaluations, and developing health policies.
The future of health economics will be more complex than its past, but at the same time far more exciting. For the first time, healthcare systems have come so close to measuring value, monitoring outcomes, and linking payment to performance.
Despite all its limitations, the Value-Based Pricing approach represents the most advanced framework that health economics has achieved so far. However, one fact should never be forgotten: Value is not merely an economic concept. Value means enabling a child to walk. It means allowing a cancer patient to live several more years. It means restoring a patient's vision. It means preserving a family's hope. For this reason, the purpose of health economics should never be limited to calculating costs. Its true objective is to achieve the greatest possible health gains and the fairest possible access with limited resources.

EPILOGUE
Healthcare systems are entering one of the most challenging periods in their history. Scientific progress is accelerating. Gene therapies, cell therapies, artificial intelligence, and personalized medicine promise unprecedented benefits. At the same time, they raise equally unprecedented economic and ethical questions.
The central issue is no longer whether innovation should be rewarded. Rather, it is how societies can ensure that innovation remains compatible with equity, sustainability, and universal access. Value-Based Pricing represents one attempt to reconcile these competing priorities. Whether it ultimately succeeds will depend not only on economics, but also on the values that societies choose to embrace.
Because medicine has always been more than science and health policy has always been more than economics. Scientific discoveries may transform diseases that were once fatal into treatable conditions. They may prolong life, alleviate suffering, and offer hope to millions of people. However, scientific progress alone does not answer the difficult questions concerning justice, affordability, and sustainability. No healthcare system possesses unlimited resources. No society can avoid making choices. The challenge is therefore not whether choices will be made, but how those choices should be made.
Value-Based Pricing emerged as one possible answer to this challenge. It attempts to ensure that healthcare systems reward genuine innovation and allocate resources in a rational manner. Yet economics alone cannot determine the value of human life. QALYs, ICERs, Health Technology Assessments, and outcome-based reimbursement models are all tools. They can inform decisions. They cannot replace moral judgment. Healthcare policy ultimately reflects societal values and values are shaped not only by science and economics, but also by culture, ethics, and human solidarity. Perhaps this is the most important lesson that Value-Based Pricing teaches us.
Behind every model, every threshold, every ICER, and every QALY stands a human being and behind every statistic stands a patient. For this reason, discussions concerning Value-Based Pricing are not merely debates about economics. They are debates about how societies define fairness, compassion, and the value of life itself. These discussions will undoubtedly continue.
Indeed, as medicine becomes increasingly sophisticated and increasingly expensive, they are likely to become even more important. The future of healthcare will depend not only on scientific discoveries, but also on humanity's ability to transform those discoveries into equitable and sustainable access for all. Ultimately, this is the true challenge and perhaps also the true meaning of value. "Behind every number stands a human life."

AUTHOR'S FINAL REMARKS
While writing this book, I often found myself looking back and reflecting on the early years of my professional life. I remembered a time when pharmacology was far less complex than it is today, and I recalled the years when the introduction of new medicines generated genuine excitement. Later, I witnessed the rise of clinical research. I had the opportunity to conduct the first bioequivalence studies in Turkey and to observe the development of evidence-based medicine. Throughout my career, I have tried to explore every aspect of medicines and have been fortunate enough to conduct and publish dozens of studies in the fields that interested me.
In 2025, I published an article entitled "Pharmacoeconomics 101: Basic Concepts, Methods, and Their Application in Turkey" on klinikfarmakoloji.com. In that article, I attempted to summarize the basic concepts and methods of pharmacoeconomics and to review their development in Turkey. In many ways, that article represented the first draft of this book.
In the present volume, I have tried to discuss one particular pricing approach in much greater depth. Therefore, the book in your hands is not merely an expanded version of "Pharmacoeconomics 101." It is also the product of nearly thirty years of experience in pharmacoeconomics, my observations from numerous national and international meetings, my activities within ISPOR, my reflections on healthcare policies, and, above all, a reflection of fifty-six years of professional life.
I do not regard this book as a concluding statement, but rather as a starting point for young researchers and for all those who are interested in the field of pharmacoeconomics in Turkey.
If this book inspires a young researcher to develop an interest in health economics, encourages a healthcare administrator to view decisions from a different perspective, or helps a physician approach healthcare policies with a broader vision, then it will have fulfilled its purpose.
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