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EFFICIENCY OF SOFTWARE SYSTEMS FOR DATA CAPTURE IN CLINICAL TRIALS
In this article the most common problems and the efficacy of the usage of electric data capture and software systems in clinical trials are described. The main problems appear while collecting the data from primary sources and following data analysis. However the efficacy of software systems in clinical trials is gained because transcription of data from the rough format into the electronic format requires one more step of data verification, easy access to audit the data and increases investigators responsibility of entered data.
All the data from specific phase were checked and verified with primary sources, the most percentage of errors occurred in the field, which were filled by people manually. According to the results of data verification several suggestions were made.
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Introduction

Data collection in clinical trials in Central Asia is mainly a manual process. Investigators at the investigational sites manually transcribe/record data from the hospital files (source) on case report forms (CRFs). Clinical monitors from sponsor or from Contract Research Organization (CRO) visit the investigational site to verify if the data transcribed/reported on CRF matches source data (hospital file). Clinical monitors then collect verified CRFs and send the CRFs to clinical data management (CDM) team.

This process is laborious and time consuming as it involves time required by monitors to collect CRFs, time required by CDM team to perform double data entry, validation and raising query via Data Clarification Form (DCF) and if clinical trial is multi-country it consumes much more time to get to the clinical site including distance between cities in Central Asia. Sites sends resolved DCF back to CDM team. CDM team requires time to update/action in CDMS and also for QC updates/action to be taken. By the way all previous steps are perfect scenario while in reality some steps can be missed or ignored that causes more problems and required time.
Electronic data capture (EDC) tools provide automated support for data collection, reporting, query resolution, randomization, and validation, among other features, for clinical trials [1, p 15]. EDC system is used to collect, manage, and report clinical and laboratory data. The capabilities of the system vary from the basic stand-alone database used for data entry in a single-site trial, to the more sophisticated systems supporting multisite international trials with remote data entry over the Web, data validation at the time of entry (checking for out-of-range values or impossible combinations of values), real-time status reporting overall and per site, participant status tracking.

Efficiency of usage of software systems

Any clinical development function that has considered implementing—or is in the process of Implementing — EDC no doubt understands that it takes more than new technology to reap its benefits. While EDC can help streamline the clinical trial process, to maximize the benefits of a paperless system, one also must institute and manage change across the organization as a whole. Put simply, fulfilling the promise of EDC requires managers to effectively implement a range of operational changes.

Implementation of EDC has resulted in a reduction of paper consumption and load on clinical monitors to manage such huge volume of paper. It has also reduced the risk of loss/damage of CRFs during transit and also the courier cost associated with transferring CRFs. It is due to these reasons that EDC is preferred over traditional method. However, there are also some hurdles/obstacles which need proper attention. Vendors developing EDC software are continuing their efforts and are constantly upgrading capabilities by adding/deleting some features of EDC software. EDC software must be compliant with regulatory norms, robust, dynamic and user-friendly. Vendors and Pharmaceutical companies got motivated after the introduction of Critical Path Initiative by the US FDA in March 2004. Vendors made sincere and complete efforts to build an EDC software, which will take into account some important features such as a) ensuring compliance with regulatory norms, b) preventing unauthorized access to data, c) providing appropriate tools/module based on the role of the individual involved in clinical study, d) having electronic signature and electronic record and e) creating inbuilt capability to detect and keep control on fraudulent data [1, p 21].

For communication within the study team, some eCRFs allow continuous update of the eCRF homepage with study-relevant information. Not only standard documents like study protocols and amendments can be stored here, but also newsletters or organograms of the study team at the sponsor site. For the site monitor, it is usually seen as a benefit that less time is needed for the query resolution process. Contrary, a lot of time is needed for technical aspects and leads to the necessity that beside medical and GCP knowledge, technical skills are also required. The review of the CRF at different locations in the hospital (investigator's office, room of study nurse, pharmacy) becomes more complicated as compared to paper CRFs. On the other hand, the monitor has to deal with less paper and needs less time for tasks like sorting and copying.

The integration of central lab data into an eCRF should be considered carefully. In a less-experienced EDC environment, the technical transfer of the lab data might lead to delays in the design phase of the eCRF as well as during the ongoing trial—when lab data would need to be transferred continuously from a lab database into the eCRF. If a well-established solution is not offered by the vendor, I would prefer to integrate the lab data with the other study data outside the eCRF and only after the trial ends. However, integration of other electronic data sources like eDiaries and data from ambulatory blood pressure measurements might be realized more easily. In more advanced EDC environments, integration with CTMS or clinical trial supply logistics might also support the clinical trial process.
The good example of implementation EDC system into clinical trial is the study conducted in Kazakhstan. Previously procedures of registration, data collection and analysis, the content of Case Report Forms (CRF) were analyzed on the basis of previous clinical trials of Study Drug in Kazakhstan. 1, 2A and 2B phases had used paper CRFs, which had number of disadvantages when compared with the usage of the Electronic data capture. 
Data verification

According to worldwide statistic, paper based transcription errors' rate was 1.2 per 1000 (double data entry) and 5.9 per 1000 (single data entry). EDC eliminated this step and therefore transcription errors. The number of queries dropped by 58.4% when using EDC and they were resolved 17.5 times faster. The time from last clinical procedure to database lock decreased 38% using EDC [2, p 34]. The pharmacovigilance system database was validated and suggestions were made in order to train users to operate with the system and overcome its weaknesses [3, p 232]. There was an overall gain in every performance and quality benchmark conducted in the EDC test, except in the total project time. EDC systems should be designed so that database and interface modifications are minimal on subsequent clinical trial projects. Seven of the nine test cases were successful.

In SCAID after data verification audit of the previous second A phase those were paper based, 0.55% error-rate have been occurred that are 5,7 errors per 1000 single data entrances. From the beginning of the third phase in Bishkek city using EDC system no critical errors have been occurred. The average time required to resolve queries reduced in times in comparison to previous stages. Moreover extra ways to control data flow and query resolution process are granted by the EDC system. 

Recommendations
According to above information the low error rate, faster query resolution time, lower query quantity and better overall data quality are expected by the end of trial.  Data audit and lock procedures estimated to be performed in time. According to the information above, a software systems totally pay-off themselves in clinical trial because they assure better quality of data, that gives better and clearer results and fast resolution time, which can save lives in emergencies. Those factors are the most important parts of any research.
By the way the observation is still in process and will be summarized after phase will end.
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