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Limber Labs

The efficacy of LIMS in clinical trial laboratories has never been
more important; Ed Krasovec at STARLIMS investigates the benefits

Laboratories play a pivotal role in the clinical trial process. To
begin with, laboratory data accounts for an estimated 60-80 per
cent of the data generated during the entire clinical trial process.
In addition, the clinical trial specimens managed by laboratories
have high intrinsic value; lost, misplaced, or improperly stored
trial specimens can endanger patients, disrupt trial execution,
cause rework and delays, and lead to significant cost escalation.

THE IMPORTANCE OF CENTRAL LABS

Clinical trial specimen testing has evolved into a multi-billion
dollar outsourced industry serviced by central laboratories. By
tailoring their capabilities to the complex requirements associated
with clinical trials, central laboratories have achieved economies
of scale and improved data quality, shortened study timelines, and
reduced costs. Central laboratories play an important role not only
in creating and managing data that is important to the evaluation
of the drug under study, but also in providing time-critical
information to investigators, which helps protect patients.

THE ROLE OF LABORATORY INFORMATION
MANAGEMENT SYSTEMS (LIMS)

The laboratory must manage sensitive information related to
samples, tests and results. The laboratory work processes
include sample identification/validation, work scheduling, data
acquisition, data processing and reporting. Since the product of
the laboratory is information, having appropriate information
management solutions is crucial to the effective operations of
the laboratory. To this end, the laboratory information
management system (LIMS) serves as the central nervous
system of the lab, responsible for: sample identification —
barcode labelling and specimen attribute validation; work
scheduling — test initiation and assignment; data
acquisition — automated or manual entry of results
generated by analytical instruments; data analysis —
calculations, reference ranges, statistical analysis and 2
QC; reporting — analytical test results, management [
summaries, ad hoc reporting and data extracts and lab
management — sample/job tracking, invoicing, SOPs,
training, certification and compliance.

THE SPECIAL NEEDS OF CENTRAL LABS

The aforementioned processes are needed in almost
any lab, and they are important in central labs as well.
However, clinical trials impose another layer of
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special demands on the laboratory and the information systems
utilised by the people in the lab. Any information management
system aiming to meet the needs of clinical trial labs must
address certain key issues.

High Volume

Phase Il trials can involve managing specimen testing of
thousands of patients. Large central labs can receive over a
thousand samples per day, involving specimen from hundreds
of different clinical trials.

Global Population
Clinical trials often involve patients from multiple geographic
regions, operating in different time zones and languages.

Regulatory Compliance

Clinical labs must adhere to a long series of regulatory
standards: ICH, GCP, GLP, ISO 9001, CLIA, HIPAA, CAPR, 21
CFR part 11.

Dynamic Business Rules

Each ftrial requires the enforcement of different laboratory
business rules for accessioning validation schemes, reference
ranges and the actions triggered by results outside of normal
ranges, blinding and reporting rules. Some of these rules may vary
within the visit schedule defined by the protocol. Furthermore,
protocols can be amended whilst a trial is in progress.

Logistics
Central labs are often responsible for the preparation, distribution
and management of pre-packaged protocol visit-specific

Figure 1: LIMS functions address lab workflows
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specimen collection kits. Each kit and its components are
barcoded and specially prepared to meet the specimen handling
and testing requirements imposed by the clinical protocol.

Rapid Turnaround Times

The central lab must not only deliver accurate results within
the desired turnaround time, but must be able to support rapid
protocol and site-initiation processes and prompt resolution of
queries. A look at the Metrics Champion Consortium’s
Laboratory Performance Metrics illustrates the time-critical
nature of the central laboratory’s work. Protocol and site-
initiation, resolution of queries, on-time reporting of panic
values and on-time specimen shipments are all key metrics.

INFORMATION MANAGEMENT IN CENTRAL LABS:
MEETING THE CHALLENGE

Altogether, it is clear that central laboratories have a very
demanding set of requirements for their information
management systems. By and large, however, no single
software has so far been able to meet the needs of such labs. In
many cases, central laboratories have had no choice but to
design their own information management software, or to
heavily customise an existing system.

Traditionally, laboratory management software fell into two
distinct categories: laboratory information systems (LIS),
exclusively serving clinical laboratories, and laboratory
information management systems (LIMS), serving analytical,
manufacturing and R&D laboratories across many industries.
Due to the wide variety of business requirements managed by
LIMS across diverse industries, LIMS software is required to
be inherently more flexible. However, LIMS software has
traditionally lacked key clinical functionality such as reference
ranges, patient/subject management, study management and
delta checks. While LIS software has included some of these
features, the solutions were often considered too inflexible to
meet the demands of the central lab’s requirements. Many
clinical trial central labs have relied upon in-house software or
heavily customised commercial LIS packages, which
illustrates how poorly these labs have been served by
commercial off-the-shelf LIS and LIMS offerings. In recent
years, a number of these legacy systems have begun to reach
the point of obsolescence, requiring significant reinvestment
or replacement.

LIMS IN CENTRAL LABS

The good news is that commercial LIMS systems have evolved
significantly over recent years, and can now provide a viable
option to help a central lab address the complex requirements
of clinical trial specimen testing. Most importantly,
commercial-off-the-shelf (COTS) LIMS software is currently
available that includes powerful tools tailored for clinical trials,
such as protocol management and kit management.

A relevant example of a central laboratory using a COTS
LIMS application can be found in HFL Ltd, a large contract lab
that has implemented a commercial LIMS application to
support clinical trial information management. The company
has implemented STARLIMS to manage their clinical trial
laboratory operations. The solution provided manages the
study setup process including:
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@ Creation of client site and individual contact records for
both the sponsor and other associated addresses such as
clinics or couriers.

@ Definition of the general conditions for the study. This
includes parameters such as whether the system should
prompt for a subject ID or subject initials, the definition
of validation masks for subject ID and screening number
fields, the default units system, the default report formats
and the base price list.

@ Definition of contact managers for the study. These
represent the in-house staff that need access to samples
logged as part of this study.

@ Definition of the sites that will participate in the study. This
can include such details as to whether dry ice is available
and whether out-of-hours collection of samples is possible.

4 Definition of the investigator, monitor and super-monitor
hierarchy for the study.

4 Definition of the time points (occasion codes) to be utilised,
and the testing panels and procedures that are to be
associated with each time point.

@ Definition of the study-specific reference ranges to be
utilised. Multiple sets of ranges can be defined, for instance
corresponding to ‘warning’, “‘alert’ and ‘panic’ categories.

@ Definition of the sampling kits required for the study. This
involves specifying the components required for each Kkit,
ensuring that sufficient stock is available, and managing
expiry dates for items with limited shelf life.

As the study unfolds, the LIMS is used to manage
accessioning, validation, testing, results capture, limit checks,
QA/QC processes, reporting, and query resolution.

TOMORROW'’S INFORMATION MANAGEMENT SYSTEM
For large organisations and central labs, the flexibility of LIMS
is an important advantage. In addition, there are now advanced
commercial solutions that directly address the specific needs
of clinical labs. Taking all this into consideration, it is safe to
assume that an increasing number of clinical labs will favour
LIMS options — particularly if these systems can be easily
deployed and used throughout the organisation.

In this regard, the new generation of web-based LIMS is
particularly relevant. If it is based on a standard browser and
offers a graphic user interface, such a system can offer a
particularly short learning curve. A web-based solution lends
itself well to global deployment, allowing multilingual,
multizone operations with hundreds of users.

LIMS software must also evolve to better support the
management of both structured and unstructured data,
integrating features commonly found in scientific data
management systems (SDMS) and electronic laboratory
notebooks (ELN) to better meet the needs of research and text-
centric histopathology applications.

Moreover, because a LIMS must exchange information with
both internal and external enterprise information systems,
tomorrow’s LIMS must provide powerful interoperability
capabilities with flexible interfacing tools including web services,
HLY7, file transfer, and database communication tools. @

The author can be contacted at ed.krasovec@starlims.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


