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1. I. Introduction
s observed in Onyiora et al (2013) most health care professionals would want their patients to have the best available clinical care but the problem these professional often have is the inability to clearly identify the optimum drug or intervention procedure to adopt in patient treatment and management and often rely on own experience or these of colleagues in actual practice. However, health professionals are increasingly relying on evidence based medical and health practices hinged on a systematic revision evaluation, evaluation, assessment and application of clinical research findings (Rising, Bacchetti and Baro,2009;Chow and Liu,2004).
In medical practice and health management, erroneous and misguided approval of a new drug or product is often hazardous and costly in human and material resources (Gobburn and Leske, 2009).
Following a sequence of clinical trials often conducted in phases by evaluation bodies or committees, approval of a new drug or product for use in a population may be granted if the drug or product satisfies some set of predetermined criteria for use (Haff, 2003). In controlled clinical trials of new drug or product using cross sectional, prospective or retrospective study methods, the trials are usually conducted in phases using usually test animals and subsequently volunteer human subjects (Onyiora et al, 2013;Lipkovic et al, 2008). Approval for use of a new drug product in a population is granted only after the phased clinical trials the proportion of subjects improving with the new drug or product is higher than the proportion improving with the standard drug under all or most of the evaluation committees involved in the phased clinical trials.
Following the phased clinical trial procedures, specifically using the three period phased clinical trials by three evaluation committees. Onyiora et al (2013) proposed and developed a probability model that would enable the calculation of the proportion or probabilities of approving or not approving new drug or product by none, some or all the evaluation committees.
The probability estimation model developed the authors is however most useful if the probabilities a-g are given or already be used in the estimation of the probabilities of possible outcomes including the outcomes or evenly listed in the authors' Table 2.The method under reference does not however provide a method to use in the a-priori estimate of the probabilities 'a-g' if not already given and are not known, and must be estimated from sample data obtained in relevant count phased clinical test trials of a new drug or product.
In this paper we propose to develop a more generalized method for the estimation of probabilities of outcomes in phased controlled clinical trials of a drug or product by three evaluation committees. The present method would readily enable one estimate probabilities of approval or non-approval of a new drug or product using sample data obtained in three phased clinical trials by three evaluation committees: cross-section, prospective or retrospective clinical trials conducted in three phases. Now to conduct the clinical trials, matched random samples of consenting subjects or volunteers matched by age, sex, body weight and other demographic characteristics are to be used. If the study is a retrospective one then the required data would of course be obtained from case history files of the study participants. Suppose in the first phase of the controlled clinical trials each of the evaluation committees tests, screens or administers a new drug or product to a different but comparable sample of such matched samples of subjects of equal sizes n 1 .In the second phased of the clinical trials three samples of the three cooperating approval agencies, three equal samples of size n 2 .
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Figure 12. Table 5 :
5	S/No	Event		Estimated Approval Probability
	1	ABC		0.127
	2	ABC		0.064
	3	ABC		0.193
	4	ABC		0.191
	5	ABC		0.251
	6	ABC		0.108
	7	ABC		0.021
	8	ABC		0.079
	9	S 2 (at least two evaluation committee)		0.635
	10	one other) S X (evaluation committee and at least	0.384
	11	one other) S Y (evaluation committee and at least	0.442
	12	one other) S Z (evaluation committee and at least	0.571
	It is seen from Table 2 that in the first phase of	approved the anti-malaria herb product with an
	controlled clinical trials, evaluation committee X	estimated probability of 0.575 while evaluation
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2. II. Proposed Method
 Up: Home Previous: 1. I. Introduction Next: 3. = = =
To develop a method for use in estimating probabilities that may help in the assessment and evaluation of a new drug or product for possible approval for use in a population when these probabilities are not a-preen given, we may assume following Onyiorah et al (2013) (that three mutually co-operating evaluation bodies or committees x, y and z co-operating in the sense that they employ the same evaluation criteria used for the drug or product quality assessment or evaluation) phased controlled clinical trials. The evaluation would be done using controlled crosssectional comparative either prospective or retrospective study in clinical trials conducted in three phases. Now to conduct the clinical trails, matched random samples of consenting subjects or volunteers matched by age, sex, body weight and other demographic characteristics are to be used. If the study is a retrospective one then the required data would of course be obtained from case history files of the study participants. Suppose in the first phase of the controlled clinical trials each of the evaluation committees tests, screens or administers a new drug or product to a different but comparable sample of such matched samples of subjects of equal sizes,n 1 .In the second phase of the clinical trials samples of three equal samples of size n 2 matched pairs of subjects matched on the same demographic characteristics as in the first phase of the trials are used pairs of the three co-operating evaluation committees are assigned to test, screen or treat members in one of each of the three paired samples of matched subjects, with one evaluation committee in each pair testing the first members say of each paired sample of subjects and the other member of the paired evaluation committees testing the second members, say of the paired sample of subjects assigned to that evaluating committee.
In the third and last phase of the clinical trials matched triples of size n 3 subjects are used. That is n 3 samples each of three matched subjects are used. One subject in each matched triple, that is one subject in each of three matched subjects is tested, screened or treated by one of the three evaluation committees. 
? ? = ? ? ? = Let( 1)x ix P u ? + = = Also define 
ix x ix x x E u Var u ? ? ? + + + = = ? 1 1 1 1 1 1 n n x ix x x ix x x i i E W E u n Var W Var u n ? ? ? + + + = = = = = = ? ? ? 1 1 ?x x x x W f P n n ? + + = = =(1 )The sample estimate of the variance of ?x ? + is from Equation 52 1 1 ?( ) (1 ) ( )
x x x x W Var Var n n ? ? ? + + + ? = =A null hypothesis that may often be of interest could be that the proportion x ? + of subjects responding positive under evaluation committee X is at most some value , xo ? or symbolically:
0 1 : : (0 1) x xo x xo xo H versus H ? ? ? ? ? + + ? > ? ?The null hypothesis H 0 of Equation 8 may be tested using the test statistic
( ) ( ) ( ) 2 2 1 1 2 . ( ) ?1 x xo x xo x x x n W n Var W ? ? ? ? ? ? + + + ? ? = = ?Which under H 0 has approximately the chi-square distribution with 1 degree of freedom for sufficiently large n 1 .The null hypothesis H 0 of equation 8 is rejected at ? level of significance if  ? + is the proportion on probability that on the average subjects tested, screened or treated by evaluation committee X responds positive. Its sample estimate is where x f + is the number of subjects responding positive under evaluation committee X, that is when tested by evaluation committee X. This x f + is the total number of 1s in the frequency distribution of the n 1 values of 0s and 1s in ix u for i=1,2,?n 1 . where y f + is the number of subjects responding positive to evaluation committee Y in the first phase of clinical trials which is the total number of 1s in 1 , 1, 2,..,
? ? = ? ? ? = Let 1 1 1 1 ( 1)( ) ; ( )(1 ) ( ) . ; ( ) . (1 )iy u i n = .The corresponding sample variance is
2 1 1 ?( ) (1 ) ( ) y y y y Var W Var n n ? ? ? + + + ? = =A null hypothesis similar to that of Equation 17for evaluation committee X may also be stated and tested for evaluation committee approval agency.
Following similar approaches as above, we also develop sample estimate approval probability z ? + for evaluation committee agency Z as
1 1 ?z z z z W f p n n ? + + = = =Where z f + is the number of subjects responding positive when tested, screened or administered a new drug or products evaluation committee approval agency Z during the first phase of clinical trials. The corresponding sample variance is similarly estimated.
Note that , To estimate conditional probabilities of approval of a new drug or product by any pair of evaluation committees X and Y say during the second phase of clinical trials, we may let The expected value and variance of 
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Where . y x f + is the number of pairs of subjects for which subjects tested in the pairs by evaluation committee Y respond positive given that the corresponding subjects in the same pairs treated by evaluation committee X have also responded positive to the drug or product in the second phase of clinical trials. Thus x n = ?
The sample variance of . ?y x ? + is from Equation 23( ) ( ) ( )
. . . . 2 .
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Var W Var ny n
? ? ? + + + ? = =For the second phase of clinical trials, the null hypothesis that may be of interest concerning evaluation committees approved agencies X and Y say may be that the proportion of subjects responding positive when tested by evaluation committee Y given positive response under evaluation committee agency X is at least some value 0 . , 
y x ? + that+ + + + + ? < ? ?The null hypothesis H 0 of Equation 26 may be tested using the test statistic
( ) ( ) 0 02 2 . . 2 .. .
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?( 1)
y x x yx x y x yx y x y x y x W n n Var W ? ? ? ? ? ? + + + ? ? = = ?Which has approximately the chi-square distribution with 1 degree of freedom for sufficiently large yx n .The null hypothesis H 0 is rejected at the ? level of significance if Equation 10 is satisfied otherwise H 0 is accepted.
To estimate conditional probability of positive response under evaluation committees X and Z we may let 
. ; ( ) .
(1 ) is the number of matched triples of subjects in which the subjects tested in phase three by evaluation committee Y respond positive given that the other two subjects in the matched triples tested by evaluation committee X and Z respectively have also responded positive, which is also really the total number of 1s in 
z x z x iz x n Z x iz x i iz x z x iz x z x z x Z x zx z x Z x zx z x z x
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Other conditional probabilities may be similarly estimated as desired. Now we have so far presented the probability estimation procedures generally under the assumption that all three evaluation committees are equally competent in experience or otherwise to assess and evaluate new drug or product. In really however some evaluation committees may be better qualified, experienced, with higher expertise, better equipped etc, than others and hence may play supervisory roles and be able to obtain more reliable results.
Hence we may but without loss of generality assume that three evaluation committees used here can be ordered in terms of experience and seniority in assessment, evaluation and approval of now drugs or products ranked from the most senior down to the least senior. Thus we may again but without loss of generality assume that evaluation committee X is the most senior followed by evaluation committees Y and Z in this order. This would in effect mean that any drug or product approved by evaluation committee Z would be subject to further approvals by evaluation committee Y and finally by evaluation committee X.
Under these assumptions the probabilities already estimated above would be sufficient to estimate the required overall approval probability after the third and last phase of controlled clinical trials.
Never the-less the present probability estimation model would enable the estimation of the probabilities of all events that can possibly be obtained in the event space of all conceivable outcomes in phased controlled clinical trials. For example the probability that say evaluation committees X and Y do not approve a new drug or product given that evaluation committee Z approves, is the probability of the event
( / ) AB C which is ( / ) ( ) ( ).
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= ? ? + 
= = = = = = = = = = = = = =With these results the probability that all the three evaluation committees X,Y and Z approved a new drug or product is the probability of the event whose probability is easily shown to be If there is a supervising evaluation committee such as evaluation committee X who must approve in addition to at least one other evaluation committee before a new drug or product is considered approved for use, then the required events set is ( , , )
x
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The probability that evaluation committees Y and Z approve a drug or product evaluation committee X does not approve it is the probability of the event, The probability that none of the evaluation committees approves a drug or product for use is the probability of the event 0 ( ) Teams of research scientists in the Department of Pharmacology of three Universities X,Y and Z were interested in conducting phased controlled prospective clinical trials on a certain herb product believed by a local population to be effective in the treatment of malaria. In the first phase of clinical trials the three research teams collected three random samples each of size 40 of volunteer malaria patients matched on age, gender and body mass index(BMI),and each research team or committee team administered appropriately determined dosages of the herb product each on patients in only one of the three matched samples.
S ABC = which is ( )0 ( ) ( ) 1 ( ) ( ) ( ) (
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= = ? + + ? ? ? + Which whenIn the second phase of clinical trials three matched pairs of patients each of size 30 were used. The three research teams were also then paired. Each pair of the research team administered dosages of the herb product to one paired sample of patients with one research team administering the dosage to say the first patient in each pair and the other research team 43 administering the dosage to the remaining patient in the pair.
In the third phase of clinical trials 25 samples of matched triples of patients, that is 25 samples each of three matched patients were used. The three research teams each administered dosages of the herb product to only one patient in each of the 25 matched triples of patients. At the end of each phase of the clinical trials the research scientists assesses the malaria patients as either recovered (R) or not recovered (N) obtaining the results shown in Table 2  
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Team 1(Sample 1) Team 2(Sample 2) Team 3(Sample 3) 
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x yz n .  
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Note: x yz f + . 4( ) y xz f + . 4( ) z xy f +
= = = = = = = = = = = =From Table 3   
= = = = = = = = = = = = = = = Finally from= = = = = = = =These probability estimates are now used with Table 1 to obtain sample estimates of some possible outcomes in three phased controlled clinical trials of a product, namely anti-malaria herb product.
The estimates are presented in Table 5. committees Y and Z approved the drug with equal probability of 0.550.
In the second phase of clinical trials (Table 3 given that evaluation committee X has approved the drug, evaluation committees Y and Z are found to approve the drug with estimated probabilities of 0.333 and 0.556 respectively while if evaluation committee Y has already approved the drug, then evaluation committee Z would be expected to approve the drug with probability 0.688.
In the third phase of clinical trials (Table 4) it is seen that if evaluation committees X and Y have already approved the drug, then evaluation committee Z would approve the drug with an estimated probability of 0.667 while evaluation committee Y would approve with estimated probability of 0.800 if evaluation committees X and Z have already granted the approval.
From Table 5, it is seen that if all three evaluation committees are required to grant approval before a new drug or product (anti-malaria herb product)can be approved for use in a population then the estimated probability of such an approval being granted is only 12.7 percent, which is relatively more stringent compared with when only two evaluation committees are required to grant approval with an estimated probability of (.0575)(0.333) (0.575)(0.556) (0.530(0.688) 3(0.127) 0.889 0.381 0.508,
+ + ? = = =which is relatively more liberal. Note from Table 5 that at the end of the third phase of clinical trials if the drug must be approved by at least one evaluation committee as the supervisory committee, then evaluation committee X is seen to be the most stringent with an estimated overall probability of approval of only 38.4 percent while evaluation committee Z is the most liberal with an estimated overall probability of approval of as high as 57.1 percent.
It is found that just as the probability of three evaluation committees completely agreeing approve drug after the third phase of clinical trials is rather small at 0.127, the probability of three committees being in complete agreement not to approve the drug is even much smaller with an estimated value of only 7.9 percent.
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We have in this paper developed and presented statistical method that would enable the estimation of probabilities of approving and not approving a new drug or product for possible use in a population under the assumption that three evaluation committees are used to assess and evaluate the drug or product in clinical trials conducted in three phases. At each phase of clinical trials evaluation committees used matched samples of subjects for drug or product quality evaluation or assessment.
Test statistics were developed for testing any desired hypothesis about approval probabilities each phase of clinical trials. The proposed method was illustrated with some sample data and the results show that the probabilities of three evaluation committees being in complete agreement to approve and not approve a new drug or product are likely to be much smaller than the probabilities that only some of the three evaluation committees approve the drug or product

 Up: Home Previous: 13. 4( ) Next: Appendix A §

Appendix A §
 Up: Home
Appendix A §


					
	
		Prevention of unnecessary pregnancy termination by counselling women on drug, chemical and radiation exposure during the first trimester
		
			G Koren
		, 
		
			A Pastuszak
		. 
	
	
		Teratology 
		1990. 41 p. . 
	

	
	
		Drugs in pregnancy
		
			G Koren
		, 
		
			A Pastuszak
		, 
		
			I Sinya
		. 
	
	
		N Engl J Med 
		1998. 338  (16)  p. . 
	

	
	
		Perception of teratogenic risk by pregnant women exposed to drugs and chemicals during the first trimester
		
			G Koren
		, 
		
			M Boloja
		, 
		
			D Long
		, 
		
			Y Feldman
		, 
		
			N H Shear
		. 
	
	
		Am J Obstet Gynecol 
		1998. 1998. 160 p. . 
	
	 (Lancet.)

	
	
		Evaluating Dose Response from flexible Dose Clinical Trials
		
			I Lipkovich
		, 
		
			D H Adams
		, 
		
			C Mallinckrodt
		, 
		
			D Faries
		, 
		
			D Baron
		, 
		
			J P Houston
		. 
	
	
		BMC Psychiatry 
		2008. 
	

	
	
		Quantitative Disease, Drug, and Trial Models
		
			Jvs Gobburu
		, 
		
			L J Lesko
		. 
	
	
		Annual Review of Pharmacology and Toxicology 
		2009. 49 p. . 
	

	
	
		Reporting Bias in Drug Trials Submitted to the Food and Drug Administration: Review of Publication and Presentation
		
			K Rising
		, 
		
			P Bacchetti
		, 
		
			L Bero
		. 
		 http://www.biomedcentral.com/1471-244X/8/3 
	
	
		PLOS Medicine 
		2009. 
	

	
	
		Drug development cost estimates hard to swallow
		
			R Collier
		. 
	
	
		CMAJ 
		2009. February 3. 180  (3)  p. . 
	

	
	
		Design and Analysis of Clinical Trials: Concept and Methodologies
		
			S C Chow
		, 
		
			J P Liu
		. 
		2004. John Willey and Sons. 
	

	
	
		Clinical Trials. A Practical Approach
		
			S J Pocock
		. 
		2004. John Wiley & Sons. 
	

	
	
		
			T E Huff
		. 
		The Rise of Early Modern Science: Islam, China, and the West, 
				2003. 
	

	
	
		Randomized Trials: Elements of a Good Study
		
			V Gebski
		, 
		
			E Beller
		, 
		
			A C Keech
		. 
	
	
		Medical Journal of Australia 
		2001. Cambridge University Press. 175 p. 218. 
	



			
 Up: Home

Information about this book

			Title statement

				Estimation of New Drug Product Approval Probabilities in Phased Clinical Trials
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	Date
	15 January 2016


			Source

				
					
					
					 F08D4C416256657A1808BF3E7B4AFCE4. 
					 (Type: Double Blind Peer Reviewed International Research Journal Publisher: Global Journals Inc. (USA))
				Okeh UM, Oyeka ICA, 
Nnamdi Azikiwe University Awka. Global Journal of Medical ResearchGJMR  2249-4618.  0975-5888.  10.34257/GJMR. Cambridge, United States: Global Journals Organisation. 16  (5)  5 16. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. II. Proposed Method

		3. = = =

		4. ?1 ?y x y x y x y x y x x

		5. ( )

		6. P P >

		7. ( / ) ( ). ( / ) ( / ). ( / ). ( ) ( ) P AB C P C P A P C A P B P C B P C AB P B A P A P C

		8. S ABC ABC ABC = whose sample estimate is

		9. / ). ( ) ( / ). ( ) ( / ). ( ) ( ) P S P ABC P A P B P C P B A P A P C A P A P C B P B P ABC

		10. S/No

		11. 8( )

		12. 5( )

		13. 4( )

		14. III. Summary and Conclusion

		Appendix A ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





