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ABSTRACT 

Quantitative pharmacology is a multidisciplinary subject in 

improvement of drugs that emphasizes the combination of the relations 

between infections, drug qualities, and individual inconstancy across over 

studies and advancement stages for rational and experimentally based basic 

leadership. It is a move far from the traditional study driven way to deal with a 

quantitative integration of information over studies and advancement stages.

By encouraging the thorough improvement of a logical learning base for the 

medication competitor under thought, quantitative pharmacology is planned to 

serve as a key basic leadership apparatus that eventually takes into 

consideration more productive medication advancement handle through 

educated go-no-go choices and upgraded asset distribution.  

INTRODUCTION 

Quantitative pharmacology is an approach that expands on pharmacometrics and underscores information joining and 

quantitative basic leadership [1-3]. Pharmacometrics is quantitative clinical pharmacology that influences decision-making 

all through the medication improvement and administrative review process [4,5]. It is the study of translating and 

portraying pharmacology in a quantitative manner [6-8]. It is crossing over train that encourages interpretation of complex 

biologic procedures and conveys them in a quantitative manner. It has been depicted as the art of creating and applying 

mathematical and statistical models to describe, understand, and predict a drug's pharmacokinetic, pharmacodynamic, 

and biomarker-result [9,10]. It is the art of evaluate disease, medication, and trial qualities with the objective of affecting 

medication improvement and administrative and helpful choices through the development of mathematical models that 

characterize, test, and resolve questions encompassing biological procedures. It is construct essentially with respect to 

Pharmacokinetic and Pharmacodynamic demonstrating and simulation, which can influence data from such diverse 

sources as clinical pharmacology, pathophysiology, and insights for measuring the interaction among medications and 

patients; xenobiotic and patients, including beneficial impacts and symptoms resultant from such interfaces [11-15]. Huge 

amount of information is produced amid clinical trials and patient care, and it is the obligation of pharmacometrician to 

extract the knowledge implanted in the data for the development of drug and pharmacotherapy. She/he is likewise in 

charge of giving that learning to decision making in patient care and the medication improvement handle [16,17]. 

The topic of population pharmacokinetics created by Lewis Sheined and Stuart Beal and acquainted in with Clinical 

Pharmacology/Pharmacy in the late 1970s as a strategy for analysing observational data gathered during patient drug 

therapy in order to estimate patient based pharmacokinetic parameters. It later turned into the reason for dose 

individualization and pharmacotherapy [18-20]. Population pharmacokinetics method is using in development of new drug. 

In this method, relevant pharmacokinetics parameters from a huge population can be obtained from few samples per 

subject. This method evaluates the combined distribution of particular pharmacokinetics model parameters for a given 

drug. 

Review Article 

Received: 11/11/2016 

Revised: 18/11/2016 

Accepted : 29/11/2016 

*For Correspondence

Sai Rama Seshu R, Andhra 

University, Vizag, Andhra Pradesh, 

India, Tel: +91 9160445808. 

E-mail: rramseshu@yahoo.co.in

Keywords: Pharmacometrics, 

Pharmacodynamics, 

Pharmacokinetics, Drug discovery 

mailto:rramseshu@yahoo.co.in


Research and Reviews: Journal of Pharmacology and Toxicological Studies 

RRJPTS | Volume 4 | Issue 4 | November, 2016 

e-ISSN:2322-0139

p-ISSN:2322-0120

p-ISSN:2322-

0120

79

Population pharmacometrics modelling is utilized to clarify both population trends and also the sources of variability in 

pharmacokinetic and pharmacodynamics information; by considering persistent attributes, for example, weight, age,

renal function and hereditary qualities. It is vital to understand both how a drug behaves on in the body, 

Pharmacokinetics, and the impacts of the medication on the body, pharmacodynamics [21,22]. These two phenomena 

form the basic pharmacology, and they can be evaluated by measuring the plasma concentrations of a drug and by 

measuring the intensity of its effects, utilizing either a subjective measure, for example, torment score, or an objective 

measure, for example, electroencephalography, individually [23]. Regularly, these estimations can be depicted and 

outlined by fitting the perceptions to mathematical equations that are known as 'models'. Pharmacometrics utilizes 

models in depend on pharmacology, physiology and disease to quantitatively investigate the interactions between the 

drugs and patients [24,25]. 

Pharmacokinetics and Pharmacokinetic assessments can be performed by demonstrating data either from every subject 

or from a group of people. The individual approach requires in-depth individual sampling to get some reliable 

conclusions, just constrained examples are possible but in most of the cases only limited samples are possible. The 

Population Model is an easy statistical model which deals with recognizing and evaluating the sorts, degrees and 

reasons for differences within and between people, regularly relying upon pharmacokinetic/pharmacodynamic 

information [26-28]. Population pharmacokinetics is "the investigation of the sources and corresponds of fluctuation in 

medication fixations among people who are the target patient populace accepting clinically applicable dosages of a drug 

of interest". Certain patient demographical, pathophysiological, and therapeutics features, for example, body weight, age, 

excretory and metabolic functions, can frequently change dose-concentration relationships [29]. This approach is useful to 

distinguish elements that influence drug behaviour, or clarify inconstancy in target population. The nonlinear mixed-

effects model approach is particularly helpful in certain study designs [30]. The aim of the population pharmacodynamics 

is to illustrate the sources and correlates of inconstancy in therapeutic outcome, in a quantitative manner and in a target 

population accepting clinically relevant doses. The obtained model ought to then empower depiction of the information 

for each and all people appropriately. Broad contextualization of the strategy and the utilizations of this approach in 

medication advancement are available [31]. 

Drug modeling and simulation makes a paradigm to enable a coordinated and more elevated amount understanding of 

drugs, frameworks, and their connections scientific/measurable models (pharmacometrics) subsequently encouraging 

basic decision making during drug advancement and their therapeutic utilization of medicines [32]. Pharmacometrics 

analyses started to be perceived as more proficient and conventional theory testing, in that they enabled specialists to 

evaluate the totality of data. It additionally influenced the endorsement of medications against bioterrorism. Approval of 

Levaquin dosing in paediatrics to treat anthrax exposure was basically in view of mechanist modelling and simulation. 

The broad modelling and simulation performed by the organization's researchers helped in the measurement and 

regimen determination for the trial [33-35]. 

The use of pharmacometric principles and models to drug advancement and pharmacotherapy will enormously enhance 

both. At early phases of the drug discovery, it is important to create and approve apparatuses that can predict the 

pharmacokinetics and pharmacodynamics of potential new medication candidates [36,37]. Pharmacometrics Modeling 

offers clarity on the relationship between drug exposure and clinical reaction, adverse effects, or biomarkers. Sponsors 

can reinforce their presentations to controllers on inquiries of adequacy, frequently lessening the requirement for further 

studies that may some way or another be required [38]. 

pharmacometrics has frequently been utilized "afterward" to extract knowledge from a trial or a series of trial results with 

at some time limited effect on the drug development process. Presently, organizations that reasonably approach drug 

development are utilizing models at every phase of development to inform and predict what will happen in the following 

stage, in this manner directing research investment [39-41]. As the science is being across the improvement procedure, 

sponsors progressively perceive that modeling and simulation can quicken drug development. Pharmacometrics is now 

becoming a competitive for sponsors looking for a faster improvement process and more effective research procedures. 

Sponsors can utilize it as a type of "virtual reality" to imagine the development path [42]. 

Utilizing models to stimulate information is a critical part of pharmacometric model evaluation and inference. The goal of 

evaluation, the model might be utilized to stimulate data that are reasonable for direct correlation with the data [43]. This 

should be possible either by utilizing a subset of the original database utilized as a part of inferring the model or another 

data set. For the purpose of inference, the model is generally used to stimulate data other than observer data. 

Introduction includes simulation of non-observed data that exist in the limits of the original data. Extrapolation includes 

simulation of non-observed data that lie outside the limits of the original data [44]. 
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CONCLUSION 

Pharmacometrics has been growing into new applications within pharmaceutical research and development 

organizations. Utilizing modeling and simulation can describe and predict a system’s behaviour in a kind of 

computational virtual reality that gives sponsors advantages in both time and investment [45]. As pharmacometric 

systems progressively, become standardized, they are no longer the exclusive purview of large manufacturers or 

academicians with particular mastery. Working with the right accomplice, small and mid-sized pharmaceutical 

organizations can now receive similar benefits that were at once the exclusive advantage of the largest global 

enterprises. 

REFERENCES 

1. Liu JJ, et al. Systems pharmacology for the study of anticancer drugs: Promises and challenges. Clin Pharmacol

Biopharm 2015;4:140.

2. Shirae S, et al. Pharmacokinetics of Recombinant Soluble Human Thrombomodulin in Subjects with Normal and

Various Impaired Renal Function. Clin Pharmacol Biopharm 2016;5:159.

3. Connors KP, et al. Optimizing Antibiotic Pharmacodynamics for Clinical Practice. Pharmaceut Anal Acta 2013;4:214.

4. Slaughter RL. Welcome to the Special Edition of Recent Advances in Pharmacokinetics and Pharmacodynamics. Adv

Pharmacoepidem. Drug Safety. 2013;S1:008

5. Alice Nichols I, et al. Pharmacokinetics, Pharmacodynamics, and Safety of Desvenlafaxine, a Serotonin-

Norepinephrine Reuptake Inhibitor. J Bioequiv Availab. 2013;5:022-030.

6. Qureshi AA, et al. Evaluation of pharmacokinetics, and bioavailability of higher doses of tocotrienols in healthy fed

humans. J Clin Exp Cardiolog. 2016;7:434.

7. Tokumoto T, et al. Effect of curcumin on sulfasalazine pharmacokinetics in healthy volunteers. J Drug Metab Toxicol.

2016;7:206.

8. Varanasi VK. Pharmacoepidemiology versus clinical pharmacology and epidemiology. Adv Pharmacoepidem Drug

Safety. 2012;1:e102.

9. Sunkara G, et al. Assessment of ethnic differences in the pharmacokinetics and pharmacodynamics of Valsartan. J

Bioequiv Availab. 2010;2:120-124.

10. Cha R, et al. Antimicrobial pharmacokinetics and pharmacodynamics in the treatment of nosocomial gram-negative

infections. Adv Pharmacoepidem Drug Safety. 2012;S1:005.

11. Delacroix S, et al. Hypertension: Pathophysiology and treatment. J Neurol Neurophysiol. 2014;5:250.

12. Mugabo P, et al. Determination of Kanamycin plasma levels using LC-MS and Its pharmacokinetics in patients with

multidrug- resistant tuberculosis with and without HIV-Infection. Biochem pharmacol (Los Angel). 2015;4:160.

13. Bernelli C. Pharmacotherapy in the cardiac catheterization laboratory. Cardiol pharmacol. 2015;4:146.

14. Scheer F, et al. Pharmacokinetics of piperacillin and ciprofloxacin in critically ill patients undergoing continuous

venovenous haemodialysis or haemodiafiltration. J Pharma Care Health Sys. 2014;1:118.

15. Ayano G. Bipolar disorders and carbamazepine: Pharmacokinetics, pharmacodynamics, therapeutic effects and

indications of carbamazepine: Review of Articles. J Neuropsychopharmacol Ment Health. 2016;1:112.

16. Gao C, et al. Drug metabolism and pharmacokinetics of organosulfur compounds from garlic. J Drug Metab Toxicol.

2013;4:159.

17. Stigliano AF. Drug-based disruption of protein complexes with unknown structure: Towards a novel platform for drug

discovery. J Pharmacogenomics Pharmacoproteomics. 2015;6:e149.

18. Nichols AI, et al. Effects of age and sex on the pharmacokinetics, safety, and tolerability of oral desvenlafaxine in

healthy adults. J Bioequiv Availab. 2013;5:088-094.

19. Cadwell JJS. The hollow fiber infection model for antimicrobial pharmacodynamics and pharmacokinetics. Adv

Pharmacoepidem. Drug Safety. 2012;S1:007.

20. Komatsu T, et al. Population pharmacokinetics and optimization of the dosing regimen of digoxin in adult patients. J

Pharma Care Health Sys. 2015;2:147.

21. Wooten JM. Appropriate pharmacotherapy in the elderly. Aging Sci. 2016;4:150.

22. Yue PF, et al. Preparation, Characterization, and pharmacokinetics in vivo of oxymatrine-phospholipid complex. J

Bioequiv Availab. 2009;1:099-102.

23. Sitar DS. The urgent need for more clinical pharmacology studies in older patients to improve drug therapy in a rapidly

growing at risk cohort. Clin Exp Pharmacol. 2012;2:e115.

24. Das SK. Clinical pharmacology and biopharmaceutics. Clin Pharmacol Biopharm. 2012;1:e103.

25. Baynes HW. Classification, pathophysiology, diagnosis and management of diabetes mellitus. J Diabetes Metab.

2015;6:541.

26. Shakeel S, et al. Biosimilar medicines and their use: The study assessing health experts’ views. J Med Diagn Meth.

2016;5:199.



Research and Reviews: Journal of Pharmacology and Toxicological Studies 

RRJPTS | Volume 4 | Issue 4 | November, 2016 

e-ISSN:2322-0139

p-ISSN:2322-0120

p-ISSN:2322-

0120

81

27. Alves GMR, et al. Role of the clinical pharmacist in detection of drug therapy problems in critically inpatients:

Experience report. J Pharmacovigilance. 2014;2:139. 

28. Rivera JO, et al. Use of herbal medicines and implications for conventional drug therapy medical sciences. Altern

Integr Med. 2013;2:130.

29. Keith MP. Overview of drug therapy for Spondyloarthritis. Rheumatol Curr Res 2013;3:119.

30. Kwak ML. Helminths as Weapons of Bioterrorism: an Unrecognised Threat. J Bioterror Biodef. 2016;7:148.

31. Golkar Z, et al. Crisprs/Cas9 May Provide New Method for Drug Discovery and Development. J Mol Biomark Diagn.

2016;7:280.

32. Pande S and Bagler G. A Data and Informatics Driven Drug Discovery Framework to Bridge Traditional and Modern

Medicine. Adv Tech Biol Med. 2015;3:141.

33. Geert ER, et al. Selection Strategy of In Vivo Models for Ophthalmic Drug Development in Diabetic Retinopathy. J Mol

Genet Med 2016;10:202.

34. Melchior ACB, et al. Bromodomain as new targets in drug discovery. Biochem Pharmacol (Los Angel). 2015;4:e176

35. Nazmul Huda Md, et al. Clinical evaluation of an ayurvedic preparation for the treatment of iron deficiency anemia in

patients. J Homeop Ayurv Med. 2014;3:162.

36. Arun B. Challenges in Drug discovery: Can We Improve Drug Development. J Bioanal Biomed. 2009;1:050-053.

37. Luisa BM, et al. Challenges faced in the integration of pharmacogenetics/genomics into drug development. J

Pharmacogenomics Pharmacoproteomics. 2012;3:108.

38. Akkol EK. New Strategies for anti-inflammatory drug development. J Pharmacogenomics Pharmacoproteomics.

2012;3:e118.

39. Shengqian Wu, et al. Role of in-silico modeling in drug development for inhalation treatment. J Mol Pharm Org

Process Res. 2013;1:106.

40. Papanastasopoulos P. Functional imaging in cancer drug development: A mini-review. J Med Diagn Meth.

2014;3:157.

41. Lee MKK, and Dilq A. Drug development in cell culture: Crosstalk from the industrial prospects. J Bioequiv Availab.

2014;6:096-114.

42. Gavasane AJ and Pawar HA. Synthetic biodegradable polymers used in controlled drug delivery system: An Overview.

Clin Pharmacol Biopharm. 2014;3:121.

43. Saktioto T, et al. Drug delivery system model using optical tweezer spin control. J Biosens Bioelectron 2014;5:159.

44. Maroof K, et al. Scope of nanotechnology in drug delivery. J Bioequiv Availab. 2016;8:001-005.

45. Anil Vaidya. Drug Designing and Development: Emerging Role of Health Technology Assessment. Drug Des.

2014;3:111.


