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When is Excel an acceptable data management system for a CTIMP?
TASC recommends the use of OpenClinica to demonstrate GCP-compliance in a data management system (DMS) for a CTIMP. TCTU offer and support OpenClinica only as a DMS. Based on risk, TASC accepts that an Excel-based DMS may be sufficient for CTIMPs which involve a moderate amount of data.  The Sponsor approved process for use of Excel in CTIMPs is described in TASC SOP for DATA MANAGEMENT IN CTIMPs USING EXCEL. Researchers using Excel as a DMS in CTIMPs must adhere to this SOP. To demonstrate compliance, the trial group must document their QC process for data validation which may be subject to audit by the Sponsor.
Proposed conditions for approving Excel as an acceptable CTIMP data management system

GAMP5 is an internationally accepted, risk-based approach towards computerised systems in GxP environments (see GAMP5 ‘A Risk based approach to compliant GxP Computerized systems pages 291-299) which describes Good Clinical Data Management.  Based on GAMP5, the following are the Sponsor conditions to be met where Excel is to be used as the DMS in a CTIMP.  
The intention to use Excel as a DMS must be discussed at early stage ie prior to grant application and/or at risk assessment. The final decision as to whether Excel is appropriate for a particular trial will be taken by the Joint Sponsorship Committee. 

Excel should not be considered if there is any chance that the trial results might be used in a marketing authorisation application.
	Condition
	Additional comments

	The trial collects a modest amount of data.  TASC considers this to mean ~  20,000 individual items of data (ie. cells that could contain a item of data) for the whole Excel system (which may comprise one or more worksheets). 

This could, for example, mean a trial of 50 participants with a maximum of 400 items per participant, or 200 participants with 100 items per participant, or 20 participants and 1000 items per participant.  The key issue is data volume rather than number of participants.  

NB: data items do not include adverse events and concomitant medications, both of which are hard to predict.
	The potential for data errors will be less if the volume of data is relatively modest.  Nahm et 2008 (PLoS One. 2008 Aug 25;3(8):e3049.) report that a review of 42 articles assessing source-to-database errors found that the average error rate was 976 per 10,000 items of data, or almost 10%.

The chances of error are likely to be less if data volume is relatively small.  Data volume might be low because few items of data are collected per participant, or there are few participants, or both.  The trials are likely to be exploratory rather than definitive and, therefore, unlikely to change clinical practice on their own: a risk-based approach then suggests that Excel can be considered fit for purpose with regard to GCP-compliance and UK regulations.

Refer to ‘Estimating the number of items of data your trial will collect’ below.



	The trial involves only one centre, or has 2-3 centres but a single person responsible for data management.
	Single centre trials involve fewer staff with less potential for human error with regard to following data management procedures.

	Access to the Excel spreadsheet is tightly controlled and limited to individuals listed on a delegation log.
	This, of course, also requires that staff no longer associated with the trial are removed from the delegation list and access requirements (eg. passwords) are changed.

	The spreadsheet should be stored on a networked drive where a back-up and disaster recovery plan is in place.
	Data should not be permanently stored on a desktop machine or a laptop.  Data clearly must be backed up regularly; how regularly depends on the trial. 

	The Excel spreadsheet should be version controlled
	It should be clear to all users which version of the spreadsheet is the latest and, at a minimum, any changes made to the spreadsheet (eg. changing the name of a column, adjusting a calculation) should generate a new version.  Moreover, once data entry commences, to support the audit trail, the file will require to be saved regularly as a new spreadsheet.   This could be daily or weekly depending on frequency of updating data.  The sheets should be saved chronologically and the file name should include the date, time and initials of the member of the team adding to data.  The old version would be saved in an archive folder.  

	The Excel-based system should be documented
	The Excel system is more than an Excel file.  The data management system will still require a user requirements documents, validation plan (see below), confirmation that the system was approved and a documented system of handling changes.  Some of this documentation may be brief.

	The Excel-based system must be functionally tested and this testing must be documented
	This is not functional testing of Excel per se but of the spreadsheet being used as the data management system for the CTIMP.  This process will require the creation of test data, which must be entered into the spreadsheet from a CRF.  This is especially true of calculated fields (eg. of BMI from weight and height).  See paper by Harrison and Howard for a pragmatic approach to testing Excel spreadsheets in GxP environments.

	There must be a system for maintaining an audit trail
	This could be as simple as adding a comment to fields that are changed, giving the date of the change, the name of the person making the change and a brief explanation.  In summary, there should be an audit log either as a separate document or within the Excel spreadsheet.  

	There must be a quality control system for data entered into the spreadsheet
	This might be double data entry, visual verification or some other system; it may be of a portion of, or all the data.  QC processes are subject to audit by Sponsor.

	A system should be in place to lock the data prior to analysis 
	This could be as simple as storing a copy of the final spreadsheet with only a data manager having access before giving the spreadsheet to the person doing analysis.  The important point is that there should be a secure copy of the spreadsheet that is considered final and which can always be returned to, to confirm that the data in the analysis match the data collected.  The name of this final spreadsheet should make its status as final clear, for example ‘[Trial name] Final_locked.xls’. 


GAMP5 categories for Excel spreadsheets

Excel itself would be considered a Category 1 piece of software (infrastructure software).  Using Excel as a database with simple arithmetic functions (eg. taking height and weight to calculate BMI) would generally be considered Category 3 (non-configured software) but adding, for example, Boolean (IF x THEN y) or statistical functions would be Category 4.  Macros and lookup functions would move the spreadsheet to Category 5. TASC will not approve Excel for CTIMPs if the GAMP5 category of the Excel system is judged by TASC to be Category 5.   

For the type of Excel spreadsheet used to support CTIMPs, and looking at the diagram of impact against complexity in Appendix 1, these Excel spreadsheets can reasonably be considered High Impact (they contain all the trial’s clinical data), with a complexity of GAMP Category 3 to 5 depending on the complexity of the spreadsheet.  Most are likely to be Category 3 or 4.  Trialists using Excel are responsible for defending their choice of category and the validation approach taken but all categories require some validation and documentation work to be done.

Estimating the number of items of data your trial will collect Examples of how you might go about estimating data volume at the grant preparation stage, which is always relevant (you don’t want to collect more data than are needed to answer the trial research questions) but especially so when considering Excel as your data management tool for a CTIMP.  As you’ll see, it is not difficult to get an estimate of data volume once you decide on the outcome measurements needed to answer your research questions.  
Example 1

Imagine a weight loss trial with a primary outcome of weight loss at 12 months.  Secondary outcomes are reduction in waist circumference, weight loss at 3 months, change in quality of life and alcohol consumption.  The sample size is 80 participants in each arm of a two-arm trial (ie. 160 in total) and you will measure all outcomes at baseline, 3 months and 12 months.

You will collect some basic demographics/other measurements at baseline only:

· height (1 item)

· age (1 item)

· sex (1 item)

· postcode (for SIMD) (1 item)

..and for each outcome you will use:

· weight: single measurement using scales (1 item per visit)

· waist circumference: single measurement using a tape (1 item per visit)

· quality of life: SF-36 (36 items per visit)

· alcohol consumption: a bespoke 12-item scale (12 items per visit)
The totals for the number of items collected at each visit and in total are given in the table below.

	Visit
	Items collected per participant
	Total per arm
	Total for both arms

	Baseline
	4+1+1+36+12 = 54
	54x80 = 4320
	4320x2 = 8640

	3-months
	1+1+36+12 = 50
	50x80 = 4000
	4000x2 = 8000

	12-months
	1+1+36+12 = 50
	50x80 = 4000
	4000x2 = 8000

	Totals
	154
	12320
	24640


So, for this simple trial, you can estimate that the study will be collecting a maximum of 24640 items of data if the sample size is achieved and all participants complete all measures.  If you are unsure whether you might include some other measures, then you can assume this total will increase.  You’ll probably needs some dates in the CRF for example.  On the other hand, if you decide to drop the 3-month measurements, then the total data volume will be reduced by about a third.

Example 2
Let’s stick with the weight loss trial (so we’ll collect everything we collected last time) but this time the trial has two more secondary outcomes.  The primary outcome and sample size stay the same and measurements are still taken at baseline, 3 months and 12 months.  The two new secondary outcomes are:

· change in blood pressure (measured twice at each visit and an average taken, all three measurements are recorded on the CRF - 3 items per visit)

· change in eating habits (measured using a bespoke 10-item scale

You also collect ethnicity (1 item) and employment status (1 item) at baseline and let’s add the date to each visit (1 item)

The number of items collected at each visit and in total are given in the table below.

	Visit
	Items collected per participant
	Total per arm
	Total for both arms

	Baseline
	54+3+3+10 = 69
	69x80 = 5520
	5520x2 = 11040

	3-months
	50+1+3+10 = 64
	64x80 = 5120
	5120x2 = 10240

	12-months
	50+1+3+10 = 64
	64x80 = 5120
	5120x2 = 10240

	Totals
	197
	15760
	31520


So adding a couple of simple secondaries and demographics has increased the data volume by nearly 7000 items.  The blood pressure measurement alone added 1440 items.  If only the average blood pressure was entered in the the electronic data management system, this would reduce the additional items due to the blood pressure secondary to 480.  The eating habits question adds 4800 items. 

The key point is that adding even simple outcomes can increase the data volume by surprisingly large amounts.  It is also worth noting that in this example, of the 31520 total items, only 320 are needed to answer the primary research question of weight loss at 12-months.    
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