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Abstract: 

Pharmacogenomics, the use of genomic techniques in the study of pharmacological function, 

drug disposition and drug action, will allow a better understanding of drug response on an 

individual level. This is the main basis for a move towards a more individualised medicine, 

which is commonly referred to as personalised medicine. The long-term future of 

pharmacogenomics-baseddrug development looks something like Lead compounds coming 

out of preclinical pharmacogenomics testing will ideally be chosen based on the fact that they 

are metabolised and eliminated by several alternative pathways. The Present Review is based 

on overall concept of pharmacogenomics and its importance in todays scenario. 
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Pharmacogenomics, the use of genomic techniques in the study of pharmacological function, 

drug disposition and drug action, will allow a better understanding of drug response on an 

individual level. This is the main basis for a move towards a more individualised medicine, 

which is commonly referred to as personalised medicine. To better describe the concept of 

using pharmacogenomics to identify subgroups (rather than individuals), a recent paper 

introduces the term stratified medicine. 

Pharmacogenomics is a rapidly evolving field in medical science and the terminology is still 

being defined. When considering the inclusion of pharmacogenomics into global drug 

development projects, it is important to understand the terminology used in the scientific 

literature and regulatory documents.  It has been seen in several that Personalized medicine 

has been gaining latest trends and also awareness about it also increasing ingeneral public to 

news and media coverage. [1,2] 

The basis of pharmacogenomics 

The first pharmacogenomic-type drug was for treatment of alkaptonuria, a metabolic 

disorder. Studies in 1902 suggested a genetic basis as the underlying cause [3]. During World 

War II, hemolysis as a result of antimalarial treatment was found to be more prevalent in 

African-American soldiers, leading to the identification of a specific enzyme as the genetic 

variable [4]. 

Pharmacogenetics is the focus of genetic variation in genes, contributing to the concept of 

“many genomes, one drug,” implying patient variability to attain the desired product. 

Pharmacogenomics, conversely, is based on the concept of varying the drug compounds to 

select for the specific genome, leading to “many drugs, one genome [5]”.  Both tailor to an 

individual’s drug metabolism and drug response to diminish side effects [6] but the concept 

of pharmacogenomics is broader in its application to the pharmaceutical industry as a tool for 

compound selectivity [7]. 

 Short term benefits 

Of the 3 billion prescriptions per year, an estimated 3 million are incorrect or ineffective, 

resulting in over 100,000 deaths per year from adverse drug responses (ADRs) in United 

States [8,9], ranking this between the fourth- and the sixth-leading cause of death. Because 

drugs are currently prescribed to curb an ailing condition, a drug could be assigned to anyone 

with such a predisposition without knowledge of expected response. Indeed, a blockbuster 
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drug – a commercially successful drug for the overall population – is only efficacious in 40-

60% of the general population [10]. 

Long term benefits 

An anticipated product of pharmacogenomics is a more effective health care system. 

Byintegrating a patient’s clinical history with genetic predispositions, a physician would be 

more likely to provide accurate recommendations. With confidence in the health care system, 

a patient’s behavior toward health may improve. Because of the high number of ineffective 

prescriptions today, one-half of all patients discontinue their medications for treatment of 

chronic conditions after one year[11]. 

Implications of genetic testing 

The first type of genetic test would identify individual’s drug uptake – from absorption, 

todistribution, to metabolism, to excretion. The second type of test would focus on matching 

individuals to certain drug compounds to in//crease effectiveness. Finally, genetic testing 

would identify those individuals with higher risk for certain conditions [12]. 

Genetic testing allows an individual to access predictive information regarding one’s health 

and predisposition to certain diseases or conditions. By obtaining a specific portion of the 

genetic code known to encode a given predisposition, individuals can assess their likelihood 

of contracting a particular disease or condition. Because the response to such information 

may either provide incentive or disincentive for behavior change – even when the outcome is 

independent of the environment, some are concerned of the method of administration [13]. 

The results relayed to the individual may inadvertently over-emphasize the risk of one’s 

predisposition by not appropriately contextualizing the individual’s risk in the general 

population, leading to an exaggerated interpretation and response. Contrary, if one expects 

certain results based on family’s history and does not receive corroborating data from the 

genetic tests, then the individual may either be relieved, but more likely, to disbelieve the 

results [14,15]. 

 

 

 

Impact on the Pharmaceutical Industry 
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The traditional blockbuster business model streamlines its production pipeline to generate a 

few billion-dollar products per year [16]. By focusing on a few revenue-leading products, the 

pharmaceutical companies are compelled to develop drugs for the general population, 

especially those drugs for long-term use. The following figure shows the standard 

development process and timeline. 

About 10,000 initial compounds are slowly funnelled through the process of drug discovery 

and development in order to achieve the one final robust compound which will become the 

patented active ingredient in the drug [17]. With developing technology, such as the use of 

high-throughput screening and microarrays, a candidate drug can be more quickly isolated 

and identified for potential development. The preclinical stage is the rate-limiting step in the 

overall process, as toxicity and safety must be carefully analysed in test tubes and animals to 

allow only those candidates safe enough to be introduced into humans.  

Phase 2 clinical trials, a selective group of volunteers, excluding the elderly, the young, and 

those with other diseases, are used to determine the efficacy of the drug. By incorporating 

pharmacogenetics, a relationship between efficacy and/or safety and biomarkers may reveal 

critical data. This data can be used to reduce the population group to the potential responders 

or to alter the compound’s effective ingredient.  

Phase 3 clinical trial is the largest and most comprehensive. Fortunately, by applying 

pharmacogenomics, the initial size may be quickly reduced once the non-responders are 

eliminated. Therefore, once the drug has been released into the market, the patients 

experiencing the severe side effects will be identified to determine the genetic basis for the 

reaction [18]. 

Reconfiguring the pharmaceutical business model 

Pharmacogenomics is predicted to be an integral part of mainstream medicine within the 

decade. In this approach, the smaller firms are not encroaching on the market base of the 

larger firms. Large pharmaceutical companies, having greater capacity for latter clinical 

trials, tend to partner with the smaller biotechnology companies to outsource the research and 

to strategizing the point at which the research is handed off to the larger company for clinical 

testing and marketing [19]. 

Pharmaceutical companies consider pharmacogenomics as an added value to their traditional 

drug development in eliminating un-viable candidates early in the process [20]. 
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Using pharmacogenomics to find new uses for drugs is a promising alternative. This method 

would revive past commercial or biological failures by prescribing the drug to a specific 

population [21].  

Advantages of Pharmacogenomics 

 Drugs are more operative: Due to the fact that drugs are developed specifically for a 

persons’ protein, RNA molecule and enzyme makeup that are associated with their 

genes, drugs can target certain diseases with a reduction of side effects experienced 

with previous drugs. 

  

 Increase in the effectiveness of vaccines: DNA and RNA can be used to produce 

vaccines that improve the immune system without the risk of infection. 

 Drugs can be matched to a patient’s genetic makeup, hence the patient will be 

prescribed the right drug that produces no side effects as opposed to the previous trial-

and-error procedure. 

 Patients have a speedy recovery due to the fact that drugs were accurately prescribed.  

Disadvantages of pharmacogenomics 

Complexities of finding gene variations that affect drug response: 

Finding SNP’s that affect drug response is like finding a needle inside of a stack of needles 

blindfolded. Since we know little of which genes affect drug response, this causes the process 

of finding the correct SNP’s to be very expensive and time-consuming. Which could slow 

down the development of pharmacogenomics. 

Educating Health Care professionals: 

The problem with pharmacogenomics is that there will be 100’s if not 1000’s of very similar 

drugs on the market with only slight alterations depending on your genetic code. This will 

greatly complicate the process of handing out and choosing prescriptions. 

Ethical Issues: 

There are many ethical issues, mainly because these will become “designer drugs” causing 

many poorer and disadvantaged people and countries unable to get the top level of care. 

Causing the disparity between the affluent and poor to increase. This could be a major 

problem if the major pharmaceutical companies don’t get on board the idea of 

pharmacogenomics. The other major ethical issue is the usage of genetically modified 

animals to create the human drugs needed also called “pharming”. Pharming would likely use 

domesitc animals at a scale never before seen in medicine raising the issue 
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of inhumane treatment of the animals. As there is already a large battle against the animal 

testing going on now. 

References 

1. Mincer, Jilian, “Genetic Testing Guidance,” Wall Street Journal, July 13, 2008 

2. Pollack, Andrew, “A Special Drug Just for You, At the End of a Long Pipeline,” The 

New York Times, November 5, 2005 

3. Personalized Medicine and the Practice of Medicine in the 21st Century; Amalia M. 

Issa; McGill Journal of Medicine; 2007 

4. Pharmacogenomics: Social, Ethical and Clinical Dimensions, Edited by Mark A. 

Rothstein, Wiley-Liss Publication, Hoboken, NJ, 2003. 

5. Lindpaintner, Klaus, “The role of pharmacogenomics in drug discovery and 

therapeutics,” in Pharmacogenomics: The Search for Individualized Therapies, Edited 

by Julio Licinio and Ma-Li Wong, Wiley-VCH, 2002. 

6. Report of the Secretary’s Advisory Committee on Genetics, Health, and Society: 

Realizing the Potential of Pharmacogenomics: Opportunities and Challenges 

7. Vail, Jane “Pharmacogenomics: The end of trail-and-error medicine?” International 

Journal of Pharmaceutical Compounding, 2007, 11(1), 59-65. 

8. NCBI, A Science Primer; www.ncbi.nlh.nih.gov/about/primer/pharm.html; Observed 

June 14, 2008  

9. Peterson-Iyer, Karen, “Pharmacogenomics, Ethics, and Public Policy,” Kennedy 

Institute of Ethics Journal, Vol. 18, No. 1, 2008, Johns Hopkins University Press; 

PROJECT MUSE 

10. “Personalized Medicine: The Emerging Pharmacogenomics Revolution”, 

PricewaterhouseCoopers, Global Technology Centre, Health Research Institute, Feb. 

2005 

11. Teutsch, Steven M. and Marc L. Berger, “Misaligned Incentives in America’s Health: 

Who’s Minding the Store?” Annals of Family Medicine, 2005; editorial 

12. Melzer, Raven, Ling, Detmer, and Zimmern, “Pharmacogenetics: policy needs for 

personal prescribing,” Journal of Health Services Research & Policy, Vol. 10, No.1, 

January 2005. 

13. DNAPolicy.org, Genetic Perspectives on Policy Seminar, 2008 

14. Highleyman, Liz, “HLA B*5701 Genetic Test Predicts Abacavir Hypersensitivity in 

Black as well as White HIV Patients,” HIVandHepatitis.com, May 2, 2008. 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 10, October 2018

ISSN NO: 0975-6876

http://cikitusi.com/77



15. “Personalized Medicine: The Emerging Pharmacogenomics Revolution”, 

PricewaterhouseCoopers, Global Technology Centre, Health Research Institute, Feb. 

2005 

16. Furness, Mike L., “Genomics Applications that facilitate the understanding of drug 

action and toxicity,” in Pharmacogenomics: The Search for Individualized Therapies, 

Ed. By Julio Licinio and Ma-Li Wong, Wiley-VCH,2002. 

17. Mullin, Rick, “Drug Development Costs About $1.7 billion,” Chemical & 

Engineering News, December 15, 2003, Vol. 81, No. 50, p. 8 

18. Miller, Paul, “Role of Pharmaeconomic Analysis in R&D Decision Making: When, 

Where, How?,” Pharmaeconomics, 2005; 23(1): 1-12. 

19. Vernon, John A., Scott J. Johnson, W. Keener HUghen, and Antonio Trujillo, 

“Economic and Development Considerations for Pharmacogenomic Technology,” 

Pharmaeconomics, 2006; 24(4); 335-343. 

20. Nunally, Allen C., Scott A. Brown and Gary Cohen, “Intellectual Property and 

Commercial Aspects of Pharmacogenomics,” in Pharmacogenomics: Social, Ethical, 

and Clinical Dimensions, Edited by Mark A. Rothstein, Wiley-Liss Publication, 

Hoboken, NJ, 2003. 

21. FaizKermani (2007, October). “The future is pharmacogenomic,” Pharmaceutical 

Technology Europe, 19(10), 17-18. 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 10, October 2018

ISSN NO: 0975-6876

http://cikitusi.com/78


