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DR L H HIRANANDANI HOSPITAL 

246-bed quaternary care hospital catering to multispecialities; 1st 
hospital from India to win the International Asia-Pacific Quality 
Award; NABH accredited institute since 2007; NABL (ISO 15189) 

accredited laboratory since 2008; NABH accredited Blood Bank Dept… 
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STRUCTURE OF PRESENTATION 

• Introduction 
• Need for informatics in lab 
• Disincentives of not having informatics 
• Applications of QC informatics  
• Advantages of QC informatics 

• Applications and ISO 15189:2012 
• Review of results at regular intervals (5.6.2.3) 
• Prevent release of results in case of QC failure (5.6.2.3) 
• Inter-laboratory comparison (5.6.3.1) and Means to compare procedures and methods (5.6.4) 
• Quality indicators to monitor performance (4.14.7) 
• Determine measurement of uncertainty for each measurement procedure (5.5.1.4) 
• Clinically significant errors (5.6.2.3) 
• Records maintained towards performance of examinations (5.3.2.7) 
• Identification and control of non-conformities (4.9, 4.10, 4.13) 
• Design IQC procedure that verify attaining of intended quality of results (5.6.2.1) 
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NEED FOR INFORMATICS IN LAB 

• Clinical labs are data-mines of information in the form of lab results (numbers, 
graphs, text etc) along with interpretative data to assist healthcare providers in 
delivering optimal patient care… need to properly package for its optimal use 

• Informatics are aimed at improving the quality and cost-efficiency of patient care 
by optimizing the operation of clinical labs and most importantly the interface 
between healthcare providers and the clinical labs 

• Interaction with informatics through user-friendly interfaces designed with a lean 
approach to optimize efficiency and maximize productivity 

• However in general healthcare systems can be characterized as conservative and 
resistant to change… 

4/14/2017 Dr Suvin Shetty, Informatics In Analytical Quality 4 



LIMS – FUNCTIONALITY  

• Sample tracking 

• Data entry 

• Sample scheduling 

• Quality assurance / QC module 

• Electronic data transfer 

• Reagent inventory  

• Personnel and equipment management 

• Maintenance  

Client-server architecture 
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EXAMPLES OF MANUAL QC PLOTTING… 
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ESTIMATED PROCESSING TIME 

Comparison  Web-based System Paper-based System 

Place test <2 min 5 min 

Approve test <1 min 15 min – 1 hour 

Apply Westgard rules <1 min 15 min – 1 hour 

View work productivity <2 min 14 min – 1 hour 

Prepare annual test 
report 

<5 min 1 – 2 days 
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DISINCENTIVES OF NOT HAVING 
INFORMATICS 
• Manual paper-based quality monitoring systems have a long lag time between 

tests and application of QC procedures 

• Absence of a reporting system of the different system variables hinders the long-
term planning and expansion of QC system 

• Reduced reliability and productivity as these labs have been manually applying 
and assessing QC rules 
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APPLICATIONS OF QC INFORMATICS 

1. Upload QC data points from a LIS, middleware or instrument, eliminating 
manual keying of QC data… saving precious man-hours 

2. Basic QC rules, charts and reports… comprehensive QC data 

3. Real-time bench connection and supervisor QC data review… improving alerts 

4. Run validation with comprehensive audit trails… traceability 

5. Westgard Advisor – automatic QC rules selection engine… advanced analysis 
• Recommend and automatically apply best QC rules  

• Reduce false rejections and desensitization to false error flags 

• Advanced charts and reports for data analysis 
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ADVANTAGES OF QC INFORMATICS 

• Identify trends, instrument errors, reagent issues as soon as they arise, thus 
assuring validity and increasing confidence in result accuracy 

• Optimize error detection, minimize costly repeat tests and reduce false rejections 
through use of multi-rule QC procedures 

• Improving TAT and improve overall data quality 

• Complete chain of custody and a full audit trail 

• Improve PT performance by eliminating any undetected bias 

• Ensure confidence in assigned target values 

• Facilitate regulatory requirements (ISO 15189) 
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EXAMPLES OF QC SOFTWARE 

• Bio-Rad Unity (www.bio-rad.com) 

• MAS/Dade LabLink (http://www.mas-inc.com) 

• Hematronix Real-Time QC (http://www.hematronix.com) is primarily a "real-
time“ peer-comparison service 

• Sigma Diagnostics Computrol on Line (http://www.sigma-aldrich.com) 

• Fisher Scientific ConCurTRAK (http://www.fishersci.com) 

• Boston Biomedica AccuChart (http://www.bbii.com) is an internal QC program for 
specialized tests in infectious disease 

• Blackhawk Biosystems Virotrol QA (http://www.blackhawkbiosystems.com) 

• Westgard EZ Runs™ (http://www.westgard.com) 
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APPLICATIONS AND ISO 15189:2012 
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REVIEW OF RESULTS 

“Quality control data shall be reviewed at regular intervals to detect trends in 
examination performance” – ISO 15189:2012(E), Subclause 5.6.2.3  

 
• Unity Real Time®2 provides a variety of charts for review of QC results: 

Level-Jennings Chart 

Multi Levey-Jennings Chart 

Bar Chart 

Youden Chart 

Yundt Chart 

Qualitative Bar Chart 
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REVIEW OF RESULTS, LJ CHART 

 View actions and add comments  
for the data on the chart 

 Custom configuration of colors 
and ranges and chart header 

 View by: 

– Day-to-day values and trends 

– Outliers and any actions  

– Consensus groups  
(peer, method, all labs)  

– 1 month, 6 months, or cumulative 
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REVIEW, MULTI LEVEY-JENNINGS CHART 
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REVIEW OF RESULTS, BAR CHARTS 
• Plots the monthly means or CV’s  

• Helps visualize long-term shifts and trends 
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REVIEW OF RESULTS, YUNDT CHART 

• Each circle provides information about the  
SDI and CV for a test 

• Allows comparison of the bias and imprecision  
of a selected data set 
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QUALITY CONTROL DATA 

“The laboratory shall have a procedure to prevent the release of patient results in 
the event of quality control failure” – ISO 15189:2012(E), Subclause 5.6.2.3 

 

• QC data should be reviewed at real-time and actions taken immediately  

• System should be equipped with alert mechanism 
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LEVEY-JENNINGS CHART 

Delta f indicates changed fixed mean or SD 

And codified actions are displayed on demand 

4/14/2017 Dr Suvin Shetty, Informatics In Analytical Quality 19 



BENCH REVIEW 

• Allows the bench technologist and supervisor to validate QC results 

• Analysis of QC results is performed in real-time and in a standardized manner by 
all staff 

• Allows the technologist to review data using the SPC rules established by the 
supervisor 

• Use of Westgard rules to maintain the level of performance set by the laboratory 
supervisor or director 

• Supervisor review is provided only for authorized users who can review results 
and filter any violations 
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SUPERVISOR’S REPORT 
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QC DATA – UNITY ALERT 

• Notifications of missing QC runs (by level) 

• Notifications of new violations 

• Notifications sent by email or displayed in local application with toolbar indicator 
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INTERLABORATORY COMPARISONS 

“The laboratory shall participate in an interlaboratory comparison programme(s)...” 
– ISO 15189:2012(E), Subclause 5.6.3.1 

Note: Lab should participate in ILC programmes that substantially fulfill the relevant 
requirements of ISO/IEC 17043 

 

“Whenever an interlaboratory comparison is not available, the laboratory shall 
develop other approaches and provide objective evidence for determining the 
acceptability of examination results” – ISO 15189:2012(E), subclause 5.6.3.2 

Note: Whenever possible, this mechanism shall utilize appropriate materials (example: control 
materials that are tested daily in ILC programmes) 
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COMPARABILITY OF EXAMINATION 

RESULTS “The laboratory shall establish quality indicators to monitor and evaluate 
performance” – ISO 15189:2012(E), Subclause 4.14.7 

“There shall be a defined means of comparing procedures, equipment and methods 
used and establishing the comparability of results for patient samples throughout 
the clinically appropriate intervals” – ISO 15189:2012(E), Subclause 5.6.4 

 

• Reports which can all be exported to pdf or excel files 

• Data analysis grid can compare one to up to 250 different instruments  

• Provides evaluation tools to quickly evaluate and document comparability 
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• Sigma = (TEa – Bias) / CVa 

•  TE = Bias + 1.65 CVa 

•  TEB% = (TE / TEa) x 100 

• RCV (Reference Change Value) 

• CVR = CVa / CVb 

•  SDI = (Mean a – Mean b) / SD b 

•  %Bias = [(Mean a – Mean b)/Mean b] x 100 

COMPARABILITY OF EXAMINATION 

RESULTS 
Data Analysis Grid 
can be used for: 
• Compare different 

instruments 
• Compare to peer or 

method groups 
• Follow up on 

historical 
performance 

• Create quality 
indicator reports, 
for example follow 
up monthly CV’s 
and set individual 
alerts to indicate 
poor performance 
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MONTHLY INTERLAB COMPARISON 

• Combined with 
Data Rejection 
Report for ease 
of use 

• Provides quick 
overview of 
possible issues 

• Includes 
submission 
status, 
warnings, and 
data rejections 
in one location 
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LAB PERFORMANCE OVERVIEW 

• Provides 
visual 
indication of 
performance 
in terms of 
bias (SDI) and 
imprecision 
(CVR) 

• New report 
includes 
arrow for 
values that 
are off the 
chart 
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LAB COMPARISON REPORT 

• Comprehensive 
overview of 
monthly and 
cumulative 
performance 

• New report 
includes 
graphical display 
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MEASUREMENT UNCERTAINTY 

Extract CV’s and bias for measurement uncertainty calculations 

“The laboratory shall determine measurement uncertainty for each measurement 
procedure in the examination phase used to report quantity values on patients’ 
samples” – ISO 15189:2012(E), subclause 5.5.1.4 
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SUMMARY DATA REPORT 
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LAB HISTOGRAM 

• Provides a bar graph 
of monthly means, 
SD and %CV for last 
12 months 

• Overlaid onto the 
current cumulative 
peer group for quick 
comparison 

• Easy to identify 
shifts, trends, 
missing data 
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QC DATA – ANALYTICAL GOALS 

“When the quality control rules are violated and indicate that examination results 
are likely to contain clinically significant errors, the results shall be rejected and 
relevant patient samples re- examined after the error condition has been corrected” 
– ISO 15189:2012(E), Subclause 5.6.2.3 

 

• Unity Real Time provides analytical goals to evaluate the clinical relevance of the 
error condition 

• Westgard Advisor will use Sigma Metrics to design the best statistical process 
control to ensure detection of clinical relevant errors and prevent unnecessary 
false rejections 
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QC DATA – ANALYTICAL GOALS 

Prioritization for analytical goals was established in 1999 at the Stockholm 
Conference, International Conference (IFCC, IUPAC, WHO) Consensus for 
determining the quality specifications in the medical laboratory 

Recommendations for choosing analytical goals: 
1. Quality specifications in specific clinical situations 

2. Biological Variation or medical opinions 

3. Professional / Regulatory recommendations  

4. State-of-Art 
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QC DATA – ANALYTICAL GOALS 

 Unity Real Time®2 is regularly updated with these values necessary for calculating 
analytical goals 

 Specifications currently provided in Unity Real Time®2: 
 Biological Variation (Dr Ricos & Fraser) 

 CLIA                           (Clinical Laboratory Improvement Amendments) 

 RCPA                          (Royal College of Pathologist of Australasia) 

 Rilibak                       (German Guidelines) 

 IPH Belgium             (Institute for Public Health Belgium) 

 QMP-LS                     (Quality Management Program – Laboratory Services Ontario Canada) 

 Qualab                      (Committee for quality assurance – Switzerland) 

 User definable specifications available 
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QC DATA – ANALYTICAL GOALS 

Analytical Process 

Analytical Goal 
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QC DATA – WESTGARD ADVISOR 

• Maximize the effectiveness of processes; it is a comprehensive approach to 
quality improvement 

• The capability of an analytical system is a measurement of the ratio between the 
actual performance and the performance required 

 

 

 

• A Six Sigma process is one in which 99.99966% of the products manufactured are 
statistically expected to be free of defects (3.4 defects per million)  
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QC DATA – WESTGARD ADVISOR 

• Save time and money by reducing unnecessary repeats and troubleshooting 

• Recommends and automatically applies the best QC rules with patented 
technology 

• Easy step-by-step automatic rule selection capabilities 

• Provides the highest possible analytical quality assurance (>90% AQA) 

• Reduce false rejections and desensitization to false error flags 
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QC DATA – WESTGARD ADVISOR 

4-step wizard setup 
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QC DATA – WESTGARD ADVISOR 
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QC DATA – WESTGARD ADVISOR 
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TRACEABILITY 

“Records shall be maintained for each reagent and consumable that contributes to 
the performance of examinations” – ISO 15189:2012(E), Subclause 5.3.2.7 

 

• Audit Trail Report: Lab must be able to justify the quality of its results at any time 

• This report shows the full traceability 

• All phases of the QC data are shown 

• The date and time the QC data was validated  

by the Bench Technologist and Supervisor 

• Any corrective actions implemented 
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TRACEABILITY – STATISTICS AND RULES 

Test Information: 

Click     on the data entry screen 
to view information about a 
test: 

 Floating Mean/SD 

 Fixed Mean/SD 

 Active SPC Rules 

 Bench Reviewer initials 

 Supervisor Reviewer initials 
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Actions and Comments by Instrument: 

• Simplifies the documentation  
procedure 

• Add an action or comment 
one time and apply it to all 

• Save time documenting instrument 
maintenance 

TRACEABILITY – DOCUMENT 
CORRECTIVE ACTIONS 
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IDENTIFICATION AND CONTROL OF 
NON-CONFORMITIES 
• This traceability also applies to the following requirements 

“The laboratory shall have a documented procedure to identify and manage 
nonconformities in any aspect of the quality management system” – ISO 
15189:2012(E), Subclause 4.9 

“The laboratory shall take corrective action to eliminate the cause of 
nonconformities” – ISO 15189:2012(E), Subclause 4.10 

“Records shall be created concurrently with performance of each activity that 
affects the quality of the examination” – ISO 15189:2012(E), Subclause 4.13 
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ENSURING QUALITY OF EXAMINATION 
RESULTS 
“The laboratory shall design internal quality control procedures that verify the 
attainment of the intended quality of results” – ISO 15189:2012(E), subclause 
5.6.2.1 

• General requirement applies to the next quality control material requirement and the quality 
control data requirement 
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SUMMARISE… 

• Without effective management of QC results, labs are at risk of producing 
erroneous patient results  

• Examining results manually or using spreadsheet is a time-consuming process 
and can prove costly to the labs 
• Deciding whether a results is acceptable or not  

• Re-running controls that didn’t need to be re-run 

• Modern QC program must aim at improving accuracy and reliability of lab results 
by maximizing error detection and minimizing false rejections of test runs 

• Quality management module should support accreditation requirements (CAP, 
CLIA, ISO 15189 standards) 
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thank you… 
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