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The study of risk is essential to the proper planning of clinical trials (CT). At the same time analysis of information concerning possible inconsistencies is done; it allows to develop a corresponding programme of actions, take steps to minimize them and introduce a framework for further implementation of the risk management concept for quality. In order to identify the factors, which may adversely affect the quality of the CT data, 12 basic factors have been identified and analyzed. They may affect the risk of inconsistencies when registering and analyzing the data in CT, as well as the quality of the study as a whole. The analysis of the composition of the experts group by the basic parameters has been carried out and the assessment of the significance of the influence of 12 basic factors in the whole group and in the sub-groups of experts distributed according to the experience of participation in clinical trials has been conducted. For expert assessment of basic factors impact the questionnaire has been developed; it includes characteristics of qualifications and the experience of experts interviewed and special issues in the risk assessment. For further analysis of these factors and determination of the probability of occurrence of the possible inconsistencies risks when registering and processing the data in CT it is necessary to distribute the experts into the subgroups mentioned above. It allows to achieve a high level of the intra-group consistency of experts and receive a comprehensive assessment of the relationship of 12 influencing factors and possible risks. Taking into account the level of competence and experience of the experts who participated in the clinical trials, the evaluations of this sub-group expert are of the most interest to our study and it should be the subject of further analysis.

Introduction

Clinical trial of new drug features is more prolonged, complex and responsible part of drug development and creation [1, 5]. In terms of significant level of competition among pharmaceutical companies and high demand requirements to the quality of new drugs from the side of regulatory authorities the issues of quality assurance of clinical trial acquire especial significance [6, 10]. 
The aim of clinical trial includes data capture that is the scientific proof of efficiency and safety of the study drug as well as it permits to access the economic and social suitability of its implementation to the pharmaceutical market [5, 6]. Residual results which were mentioned in the final report of the conducted study serve as a subsoil for the State Expert Center of the Ministry of Health of Ukraine to make the final decision regarding the approval for drug registration and can influence on the other studies after their wide publication in the corresponding editions and inclusion in systemic surveys. Regarding that fact that the study result reliability ensuring is the most important and actual aspect of quality management in clinical trial and requires the implementation of parties which are involved into the clinical study conduct, methodological approaches which  are adapted to the modern requirements to quality management and real things of pharmaceutical market functioning process; and the concept of risk management is one of them.
Concerning the ICH Q9 regulations “Quality risk management” the first step to the risk-oriented management is the assessment of the possible risks which starts from their identification [7]. Risk disclosure has high significance for good clinical trial planning because during this process there is the analysis of information concerning the possible discrepancies that allows to develop the corresponding program of activities and to implement the approaches to their minimization as well as to set up the basement for further fulfillment of the quality risk management concept.
The most important aspect of risk identification is detection and analysis of the factors that can lead to the risk situation initiation, affect the quality and require the special attention during control of their activities [7]. However despite the complex character of clinical trial, its conduct which forecasts the involvement of several parties and organizations, large staff, obtaining and work with fair amount of information, detection and control of the risk factors which inevitably affect study data quality becomes the complex task.
The aim of this article includes the study and detection of factors that can prospectively affect study data quality, analysis of the reasons arise and the character of their influence, as well as the assessment of the significance of this influence on the quality with the help of the method of expert assessments. 
Materials and methods

During the study there were used the methods of abstraction, logical as well as system-defined and structural analysis. Also there was used the method of expert assessment with the help of iterated procedure of the group assessment specification that permits to take into consideration the level of competence of each expert and nonparametric statistical tests. 
Averment of the main study material

Risk assessment as the initial stage of the risk management process in the system of study data management (SDM) requires to run the profound detailed analysis of information during which the study staff determines the list of the exactly defined questions regarding the negative events that may happen, their forecasted probability and level of their negative outcome [3, 12, 13]. The first stage is risk identification; the most important aspect of it captures the identification of factors that may affect the quality of data and analysis of its influence with its further determination in SDM in clinical study.
We have analyzed internal and foreign references, study protocols and designs [1, 2, 4, 5 9 – 11], as a result we have determined 5 key aspects of the data management process that are defined as the most probable ones to face the negative discrepancies which can affect the data quality 

· Assessment of the efficacy/safety parameters of the study drug; 
· Side effects/reactions data management;

· Randomization procedures and blindness; 

· Informed consent procedure;

· Conformity of subject/volunteers’ inclusion criteria;
To our mind in the system of planning, organization and realization of clinical trial there can be defined 12 basic factors which directly influence on the key aspects of the data management process (Fig. 1) and can potentially become the source of the discrepancies in the field of data processing and data analysis that affects the quality and reliability of the study results in general.

Process of efficacy/safety parameter assessment directly depends on appropriate data collection which is necessary according to the study protocol with its further registration in case report form (CRF) which content undergoes data processing and statistical analysis. If CRF structure and content aren’t identical to the protocol requirements than it may cause the collection of useless data or vice versa non-capturing of the necessary clinical information, as a result the assessment of the parameters of drug efficacy/safety become inadequate. Besides the aspect of quality assessment of these parameters in the SDM is directly connected with the procedures of data verification on clinical study site (CSS) and the use of validated software support (SS) for the data processing and analysis [3, 4, 14]. 
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Fig.1.Influence of risk factors on the main aspects of quality assurance in clinical trial 
Such factors as «Staff education program», «Staff qualification», «Monitor’s preliminary work on CSS», «Monitoring procedures», «List of SOPs presence on CSS» directly influence on all five aspects of quality assurance of clinical data on CSS.  

Subjects’ recruitment is complex stage that is very typical for risk initiation. At the same time it is important to ensure the aspects of subjects’/volunteers’ criteria conformity, to obtain the informed consent, to fulfill proper randomization order and blinding procedure. Taking it into consideration there were distinguished the following factors «Sample of patients/ volunteers » and «Recruitment control of study subjects», which influence on the above-mentioned aspects of quality assurance of clinical data, need further research. 

The possibility to obtain doubtful results of clinical study during the implementation of the processes of «Randomization and study blindness», «Assessment of efficacy/safety parameters of drug», «Data management regarding AE/AR»  depend on the factor «Procedure of data safety» which to our mind can determine the risk of discrepancy initiation in these directions.
Data management regarding AE/AR is the important aspect both for data quality ensuring and protection of rights and health of the study subjects that is why during the clinical study planning much attention should be drawn to the action algorithm development in case of AE/AR [3, 5]. This algorithm should be not only the part of data management system regarding AE/AR and also it must describe in detail the order of information introduction into the database regarding negative effects of drug, reporting order and informing the corresponding regulatory authorities about emergences, it might determine the procedure of decision making regarding the changes of the prescribed schedule of drug dosing and further participation of patients/volunteers suffering from AE/AR in the study. The corresponding work of this algorithm might prevent from mistakes and non-proper assessment of drug efficacy/safety parameters due to the delayed identification of AR/AE and from the participation of non-eligible patients/volunteers that must be excluded from the study.
The conducted analysis of interaction of twelve distinguished factors of influence and the possibilities of discrepancy initiation regarding the five basic aspects of quality in the SDM point out the necessity of the significance assessment of the negative influence of these factors on the quality of clinical study and the severance of the most important ones which need the accurate control during clinical trial planning and running.

For this study we have developed the questionnaire which contained passport and special part. In the passport part of the questionnaire there were the questions for the experts regarding the age, education, scientific degree and level, work experience in clinical study, amount of clinical studies with experts’ participation and their responsibilities there. The special part of the questionnaire contained the list of twelve factors which were divided into subparagraphs      (Table 1), which influence on discrepancy initiation risks during the registration and data analysis in clinical study; it was proposed to be assessed by the experts with the help of 5 grade scale from «0» - absolutely doesn’t affect the quality of clinical data to point «5» - considerably affects.  
Table 1

	#
	Influence factors
	Veritable risk

	1
	Content and structure of case report form (B1)
	a. Number of pages
	Big amount of pages in the CRF can be bulky and complicates the data entry 

	
	
	b. Quantity of information fields on one page
	Big amount of information fields overloads the page of CRF and complicates data entry

	
	
	c. Type of storage (paper or electronic one)
	Data collection with the help of paper CRF requires much labour and is accompanied with the high level of incorrectness

	
	
	d.  Quantity of measured parameters 
	Long list of parameters which must be measured during clinical study complicates the process of data collection and can be the reason of errors

	
	
	e. Protocol requirements fulfillment
	Non- complete fulfillment of protocol requirements during the creation of CRF leads to the collection of great amount of unnecessary data 


                                                                                                      Table 1 (continued)

	2
	Availability of the list of SOP  on CSS (B2)
	a. Accessibility and simplicity of averment
	SOP on CSS aren’t used by the staff due to their obscurity and complexity 

	
	
	b. minuteness
	SOP on CSS aren’t used by the staff due to their їх excess/ insufficient minuteness

	3
	Staff education 

program

 (B3)
	a. periodicity
	CSS staff isn’t enough professional and experienced due to the lack of quantity and frequency of the organized educational events 

	
	
	b. minuteness
	The content of educational programs for the staff is superficial and doesn’t give enough information  

	
	
	c. availability of the specialized training courses
	Lack of the training courses that study specific area of issues leads to the affected level of personnel qualification 

	4
	Quality of software which is used on CSS (B4)
	a. structure and resources of database 
	Non-conformity of the database to the study requirements leads to the collection of insufficient amount of data, significant loss of necessary data 

	
	
	b. corresponding storage of information 
	Failings in the data storage system can be the reason of data loss 

	
	
	c. possibility of fast data transmission 
	Low level of SS quality slows down the data transmission what  become the reason of error   

	5
	Sample of patients /volunteers (B5)
	a.  quantity of study subjects 
	Insufficient sample doesn’t give the statistical reliability of clinical study results

	
	
	b. inclusion criteria conformity
	Non-conformity of the study subjects to the inclusion criteria leads to the non-reliable data 

	
	
	c. timelines of the subjects’ enrollment 
	Breach of timelines of subjects’ enrollment  influence on the order of clinical trial and schedule of data obtaining that affects the results of its analysis  


Table 1 (continued)
	
	
	d. Randomization procedure maintenance
	Non-appropriate order of randomization procedures leads to  statistical reliability failure of clinical study data


	6
	Staff qualification (B6)
	a. working knowledge of instrumental methodology possession
	Not right assessment of efficacy/safety parameters of drug 

	
	
	b. compliance with measurement schedule 
	Obtaining of  non reliable data of efficacy/ safety of drug

	
	
	c. accuracy for data entry into CRF
	Illegible data entry into CRF leads to error data transmission into SDM 

	
	
	d. maintenance of medical ethics 
	Violation of the principles of medical practice incites to development of negative attitude to the patients prior to clinical study that affects compliance, accuracy of the subjective assessment of patient’s state.

	
	
	e. Professional knowledge 
	Low level of doctor’s competence leads to mistaken assessment of patients’ state and obtaining of non-reliable data 

	7
	Procedures of data verification 
(B7)
	a. Discrepancy disclosure in the completed CRF 
	Improper order of realization and extent of verification procedures increases the level of mistakes 

	
	
	b. Control of data entry into  database 
	Omittance of proper control during data entry increases level of mistakes and decreases the quality of clinical study results  

	
	
	c. Current control of database 
	Due to the inappropriate level of database control the mistaken parameters are left non-found 

	
	
	d. Work of the system of change surveillance in the database 
	Incorrect data entry into the database

	8
	Procedures of data safety (B8)
	a. Physical defense of apartments 
	Violation of procedures may lead to data destruction 

	
	
	b. Ensuring of computer safety 
	Inappropriate level of computer safety organization can cause data falsification, infringement of confidentiality   


Table 1 (continued)
	
	
	c. Access control to the database 
	Unauthorized access to the database can cause falsification of the data 

	
	
	d. Coding of confidential information 
	Incorrect coding lead to errors or data loss 

	9
	Adherence to action algorithm in case of AE/AR  (B9)
	a. Opportune identification 
	Delayed detection of AE/AR  lead to incorrect assessment of efficacy/ safety parameters 

	
	
	b. dosing regimen correction /cessation of drug
	Prescription of incorrect dose of drug makes invalid assessment of its efficacy/safety 

	
	
	b. Appropriate informing and reporting 
	Delayed informing regarding AE/AR  leads to the non-eligible subjects’ participation as well as decreases data reliability  

	10
	Recruitment control of study subjects

 (B10)
	a. Number of study subjects
	Incomplete sample volume doesn’t ensure statistical reliability of clinical study results 

	
	
	b. Date of subject’s inclusion into clinical study 
	Violation of subjects’ inclusion timelines, hence non-reliable data of drug efficacy/safety 

	
	
	c. Registration of used and unused drug samples  
	Incomplete registration of study drug can lead to data falsification and illegal use 

	11
	Monitor’s preliminary work on CSS (B11)
	a. Assessment of CSS resources
	Inability to invite the sufficient number of participants to clinical site leads to non-reliable data development and fails to comply with study schedule   

	
	
	b. Protocol discussion with study investigator 
	Non-compliance with protocol demands may lead to mistaken study procedures  

	
	
	c. Informing investigators of study drug treatment  
	Violation of drug storage conditions leads to the bad drug condition and mistaken assessment of its efficacy/safety  


Table 1 (continued)
	12
	Monitoring procedures  (B12)
	a. Control of data entry quality into CRF 
	High level of mistaken parameters in CRF  

	
	
	b. Control of study documentation  документації випробування
	Non-completed source documents mean that the data isn’t variable 

	
	
	c. Control of  study drug turnover 
	Incorrect check of study drug may lead to data falsification due to illegal use 

	
	
	d. Control of protocol amendments and violations 
	Non-compliance with protocol requirements can be the reason of their mistakes 


With the help of worked out questionnaire we have conducted the questioning with the participation of 49 experts. Analysis of the first part of the questionnaire has shown that the majority of interrogated experts (89.90%) has medical education and has already gained wide experience in clinical studies (73.47%). At the same time the biggest part of the expert group contains physician-investigators (46.94%), principal investigators 8.16%, study coordinators ​ 14.29%, head of study site ​ 2.04%, monitor’s functions are executed by 2.04% of experts. Regarding the working experience in clinical trial the experts have divided into following groups: less that 2 year of experience (18.37%), 2-3 years (4.08%), 3-5 years (16.33%), 5-10 years (30.61%) and the professionals with more that 10 years of experienced work (4.08%). The membership of the experienced group was analyzed according to quantity of clinical trials in which they took part: 18.37% took part in 1-2 trials, 28.555 – in 3-5 trials, 22.45% - up to 6-10 trials and 2.04% - in 11-15 trials and the same amount of experts mentioned more that 15 trials in their working experience correspondingly. 

Taking into consideration the possibility of differentiation of the tested group of experts it was studied the influence of questionnaire and qualification characteristics which were noted in the passport part of the questionnaire on their point of view. According to statistical non-parametrical analysis of the results of questioning  (Kruskal — Wallis test) it was stated that the following characteristics «experience of work in clinical study» has largely influenced on the experts’ answers – statistically significant influence was observed during the experts’ assessment of 7 factors among 44 ones (p<p-level=0,05). Other questionnaire characteristics of the expert group didn’t have any significant influence on the professional assessment of the influence factors on the risk of quality data loss in clinical study.
On the basis of the conducted analysis is was determined to make group expert assessment of the significance of twelve influence factors for all expert groups as well as to differentiate this group into two: the first group – those experts without any experience in clinical study, the second one – experienced experts in clinical study, and to conduct the research of the above-mentioned factors of influence in each group. Radars of comparison of these three groups of expert assessments of influence factors are presented on Fig. 2. 
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Fig. 2 Radars of comparison assessment of twelve - factor influence on the risk of discrepancy initiation during registration and data analysis in clinical studies.
Analysis of these radars demonstrates that the factors «Adherence to action algorithm in case of AE/AR (B9)», « Recruitment control of study subjects (B10)»,  «Monitor’s preliminary work on CSS (B11)» and  «Procedures of data safety (B8)» were determined by the experienced group in clinical studies as the most influential ones regarding the risk of discrepancy initiation during the registration and analysis of data in clinical study. At the same time the experts without any experience in clinical studies appraised all twelve factors with the same average mark what leads up to the reduced amount of these marks in case of general experts’ conclusion. 
Conclusions

1. 
During the conducted research there were determined and analyzed twelve basic factors that can affect the risk of discrepancy initiation during the registration and analysis of data in clinical study as well as worsen the quality of the whole study, and the above-mentioned factors were worked out with the differentiation of the constituent blocks of the elements.

2.
For the expert assessment of the possible influence of basic factors there was developed the questionnaire which included the characteristics of qualification and participants’ experience as well as special questions on risk assessments.

3.
The analysis of expert group membership according to the main parameters was conducted and the assessment of significance of twelve basic factors in the whole group and experts’ subgroups differentiated to the experience in clinical study was also carried out.
4.
To our mind it is necessary to assign the experts to the above –mentioned groups in order to study the next analysis of these factors and to estimate the probability of risks of possible discrepancy initiation during the registration and data analysis in clinical trials. It will permit to reach the highest level of intergroup coordination of experts and to obtain the all-round assessment of twelve factors and possible risks interaction. Taking into consideration the level of professionalism and experts’ experience in clinical trials the assessments of this subgroup of experts are the most interesting for our investigation and may become the subject of further analysis. 
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