THE RESEACH-BASED PHARMACEUTICAL INDUSTRY AT

THE SOURCE OF INNOVATION

The birth of modern pharmaceutical industry in late 19th century revolutionised the art of medical discovery. Before, it was almost an exclusive domain of public research and virtually all-major discoveries originated in academic laboratories. With the emergence of first pharmaceutical companies in Europe and then in the United States, this status quo was radically changed, as most of medicinal innovations were generated by these companies (Figure 1).
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Source: Achilladelis B., Innovation in the Pharmaceutical Industry. [in] Landau R., Achilladelis B., Scriabine A., Pharmaceutical Innovation: Revolutionising Human Health. Chemical Heritage Press, Philadelphia 1999.

Ever since this trend has intensified, making the research-based pharmaceutical industry almost an exclusive source of new medicines. The main reason for this is linked to the fact that the very nature of public, academic research and private, industrial process of research and development (R&D) differs significantly. Generally, academic research in not focused on anything so specific and resource intensive as drug discovery, and it rather ranges over vast puzzle of health and illness, helping to understand physiology and pathophysiology, and being a source of new observations of biology leading to innovative ideas and hypothesis. These may offer a new target for drug discovery and in practice constitute only an entry-stage of the drug R&D process conducted by pharmaceutical companies. 

In reality, we should not perceive public and private research as competitive, as the two processes are rather complementary one to another. The pharmaceutical industry needs public research and basic science which generate new knowledge and help advancing the current revolution in biomedicine. It is undoubtedly due to scientific discoveries made in academia that many of the new classes of medicines in various therapeutic classes could ever be created. At the same time, it is quite likely that without the research-based pharmaceutical companies none of these innovative medicines would have ever been discovered and developed. An example supportive of this statement comes from the analysis of 21 most important drugs (“impact drugs”) discovered and developed from 1965 to 1992. While approximately 75 percent of the key enabling discoveries were made in the public sector, 78 percent of these drugs were first synthesised by pharmaceutical industry scientists
. 

The importance of the pharmaceutical industry as a source of new medicines could not be overestimated. Despite increasing interactions between industry researchers and academic scientists which make it difficult to track every step in the process of creation of new medicines, an analysis of different sets of pharmaceuticals developed over last several decades reveals the unrivalled dominance of pharmaceutical companies in drug R&D. For example, out of all patented chemicals whose origin is attributable which were added to the Essential Drugs List between 1997 and 2002, 90 percent were discovered and developed by pharmaceutical companies (Figure 2).
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Comparable results have been produced by other studies. For example, an analysis of 47 drugs with more that $500 million per year in US sales prepared by NIH identified only 4 medicines for which the government could claim “use or ownership rights”
. Looking at a broader range of pharmaceuticals, scholars at Tufts examined 284 new medicines approved in the US in the 1990s.  They found that 93 percent originated from the pharmaceutical industry, with 7 percent split between government, academic or non-profit sources. 

Yet, another illustration of the importance of the pharmaceutical industry as the source of new medicines comes from the analysis of major therapeutic advances for cardiovascular diseases. It should be noted that cardiovascular diseases make for the most important cause of mortality globally, as well as in developed and developing countries separately. Over last 50 years pharmaceutical companies have discovered and developed revolutionary treatments in several therapeutic classes which have had an invaluable impact on health outcomes of patients concerned. Figure 3 below, lists only the most important of these medicines (names of originators in brackets).


Source: Landau R., Achilladelis B., Scriabine A., Pharmaceutical Innovation: Revolutionizing Human Health. Chemical Heritage Foundation, Philadelphia 1999.





MOST IMPORTANT PHARMACEUTICAL INNOVATIONS FOR 


CARDIOVASCULAR DISEASES (1950-2003)





First Selective Aldosterone Receptor Antagonist:


eplerone (Searle)





First Absorption Inhibitor:


ezetimibe (Schering Plough)





First Angiotensin II Antagonists:


losartan (Merck)


irbesartan 


 (Sanopi-Winthtop/BMS)


eprosartan (SmithKline Beecham)


valsartan (Novartis)





Most important cholesterol-lowering drugs:


gemfibrozil  (Parke-Davis)


lovastatin (Merck)


pravastatin (Sankyo Lab.)


simvastatin (Merck)


atorvastatin (Pfizer)





Most important Calcium Channel Blockers:


nifedipin (Bayer)


diltiazem (Tanabe Seiyaku)


isradipine (Sandoz)


felodopine (Merck-Astra)


nicardipine (Yamanouchi)


amlodipine (Pfizer)


nimodipine (Miles)





Most Important ACE Inhibitors:


enalapril (Merck)


lisinopril(Merck/Stuart Pharm.)


quinapril (Parke-Davis)


ramipril (Hoechst)


benazepril (Ciby-Geigy)


perindopril (Servier Lab.)





More Beta Blockers:


labetalol (Abbott/Schering)


sotalol (Schering)


esmolol (Baxter)


carvedilol (Smith Kline Beecham)





More Alpha Blockers:


doxazosin (Pfizer)





First cholesterol-lowering drugs:


colestipol (Upjoin)





First ACE Inhibitor:


captopril (Squibb)





More diuretics:


triamterene (SmithKline and French)


amiloride (Merck)





Most important Beta Blockers:


propranolol (ICI)


timolol (Merck)


atenolol  (ICI)


metoprolol (Hässle)


nadolol (Bristol Lab.)


pindolol (Sandoz)





More Alpha Blockers:


prazosin (Pfizer)


terazosin (Abbott)





Most important diuretics:


acetalozamine (Lederle)


chlorotiazide (Merck)


furosemide (Hoechst)


ethacrynic acid (Merck)





First Calcium Channel Blocker:


verampil (Knoll Pharm.)





First Beta Blocker:


pronethadol (ICI)





First Alpha Blockers:


phentolamine (Ciba)
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