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Disclosures – Daniel Leighton, Consulting LLC 

• I’m the creator and owner of SmartLabTools™ PDF applications & 
website; providing software solutions and education to assist 
clinical laboratories in meeting quality requirements, and 
maintaining regulatory compliance 
 

• By taking the ‘Road Less Traveled’ Java-Scripted interactive 
PDF’s for lab calculations, and other fill-in-the-blanks desktop 
tools have been created for ease of use in clinical laboratories.  
 

• Many Tools are FREE and being downloaded all over the world; 
others support the website.   
 

• Links connect to contributions by experts in the industry, and 
professional resources for which I have no financial interest. 
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Tips & Tools for Laboratory Compliance  

 

 Following this workshop you will be able to: 
1. Discuss components of the Laboratory Inspection Process 
2. Understand the Deficiency Remedial Process 
3. Become aware of Common Pitfalls that result in Citations 
4. Download and use PDF Tools to meet Compliance Requirements 
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Experienced Laboratory Consultant and COLA Examiner will provide 
an overview of the inspection process and discuss common 
citations. Solutions in the form of downloadable software will be 
demonstrated and provided as measures for how these citations can 
be avoided or resolved.   
 

Participants will be introduced to ‘fill-in-the-blanks’ PDF™ Templates 
that may be used directly from laboratory desktop computers. Once 
downloaded, these tools do not require program experience or an 
internet connection.  



Presentation Roadmap (pg-1) 
What are SmartLabTools? 

• Downloading via hyperlinks 
• Using Interactive (Smart) PDF’s 

The Laboratory Inspection Process 
• COLA an Accrediting Agency 
• State / CLIA 

QC & PT Issues 
• Citation Examples 
• Tips & Tools to Fix QC & PT via (SmartLabTools.com) 
• Demonstrate QC Calculators 
• L-J Chart vs. Daily QC Assessments (Templates) 

Other Tips & Tools: 
• Coagulation ISI, PT Mean 
• Environmental (Temperature & Humidity) 
• Method Validation – Verify Reference Range  
 

 
 
 
 

 

4 



Presentation Roadmap (pg-2) 
Other Tips & Tools (cont.) 

• Proficiency Testing Tools 
• Competency Assessments Tools 
• Scheduled Events Tools 
• Calibration Verification Tools 
• Verify LIS Calculations Tools 
• Prepare Binder Covers Tools 

• More.. Free Software 
• Other Resources 
• Dropbox for Compliance Monitoring 
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6 



‘Hands-On’ Workshop Housekeeping 
THINGS YOU NEED TO KNOW ABOUT ‘SLT INTERACTIVE PDF’S’ … 
1. CALCULATIONS only work using ‘FREE’ Adobe Acrobat Reader 
    https://acrobat.adobe.com/us/en/acrobat/pdf-reader.html 
 
2. Set Adobe Acrobat Reader as the ‘DEFAULT READER’ with Windows 10 
     https://www.youtube.com/watch?v=w4J3a5Ps1uc 
 

3. Save First & Open PDF’s From Your Computer, Not Mid-Way 
 
4. Remove the Blue Highlighting.. PowerPoint Instructions 
 

5. SLT PDF Templates can be filled in then ‘Saved as’, ‘Copy/Paste’ 
to duplicate.. or ‘E-mailed’, ‘Reset’ clears prior data 
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https://acrobat.adobe.com/us/en/acrobat/pdf-reader.html
https://www.youtube.com/watch?v=w4J3a5Ps1uc
https://static.secure.website/wscfus/4091441/8579842/removing-blue-highlight.pdf


COLA 2019 Annual Meeting -  QC Tips & Tools 8 

DESCRIPTION   INSTRUCTION SESSION LINKS 
SmartLabTools.com Website 
 

https://www.smartlabtools.com/ 

Getting Started….. 
Practice Templates  
SLT_100 Mean SD Calculator https://www.smartlabtools.com/slt_100_m

ean_and_sd_calculator.html 
SLT_111 Simple QC Range Calculator https://www.smartlabtools.com/slt_111_si

mple_qc_calculator.html 

https://www.smartlabtools.com/
https://www.smartlabtools.com/slt_100_mean_and_sd_calculator.html
https://www.smartlabtools.com/slt_100_mean_and_sd_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html


Double Inspection for POL  
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COLA  Accreditation Survey  
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UPLOAD DOCUMENTS TO COLA CENTRAL 

Review by STAT Team Accreditation Letter 

SUBMIT PRI RESPONSE 30 DAYS  

STAT Letter Desk Review 

PRE-NOTIFICATION ( 2 WEEKS ONLY ) 

Inspection PRI 



COLA – PRI 
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COLA - STAT Letter & Cease Testing 
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COLA – Desk Review 

13 



COLA 
CENTRAL 
ON-LINE 
DOCUMENTS 
COLA Central lab 
document 
depository, where 
documents may 
conveniently be 
downloaded by 
Client/Consultant, 
Documents such 
as responses may 
be uploaded 
electronically  
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COLA 
CENTRAL  
ON-LINE 
DOCUMENTS 
Page-2 of 
Discussion 
example… 
 
Approval for 
Certificate of 
Accreditation 
Pending.. 
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State Initial Survey for CA License  
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SUBMISSION OF FINAL DOCUMENTS 

Scheduled Re-Survey Recommendation for 
Licensure 

SUBMIT RESPONSE PLAN (10 Working Days) 

State Review of Response  Request for Additional Docs 

PRE-NOTIFICATION ( 2-4 weeks) 

State Survey State 2567 Report 



CDPH-LFS -Correspondence 
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Dear Laboratory Director/Owner(s): 
 
The Department of Public Health, Laboratory Field Services (DPH-LFS) has received your Plan of 
Correction (POC)/ allegation of compliance and some supporting evidence in response to our letter 
dated 5/28/2013 and the Statement of Deficiencies notifying your laboratory of condition level 
deficiencies. You were directed to submit your plan of correction / a credible allegation of compliance.   
For your information, a Plan of Correction /credible allegation of compliance is a statement or 
documentation that is: 
 
1.Made by a representative of a laboratory with a history of having maintained a commitment to 
compliance and taking corrective action when required; 
2.Realistic in terms of the possibility of the corrective action being accomplished between the date of 
the survey and the date of the allegation; and  
3.Indicates resolution of the problems. 
 
Please be reminded that you also must submit documented evidence that verifies that the corrections 
were made.  Acceptable evidence of correction must include:   
  
1) Documentation showing what corrective action(s) has been taken for patients found to have 
been affected by the deficient practice. 



CDPH-LFS-Correspondence 
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You were notified in our previous letter dated May 28, 2013, that failure to meet the condition 
level requirements and/or failure to return the allegation of compliance and evidence of 
correction within the ten-day time period may result in sanctions against the clinical 
laboratory license, clinical laboratory director, and owners, suspension from the Medi-Cal 
and/or Medi-Care program in addition to civil money penalties and recovery of costs 
associated with the investigation: 
 
1) Civil money penalties of $3000/day and/or violation (CBPC 1310 and Title 17   CCR 
1067.5) 
2) Exclusion from Ownership or Operation (CBPC 1324 and Title 17 CCR 1065.30) 
3) Revocation and/or suspension of the license to the facility (CBPC 1320 and Title 17 CCR 
1062.5) 
 
You have 10 working days from the date of receipt of this notice to submit a credible 
allegation of compliance and evidence of correction for the condition level deficiencies.  
 
If we do not hear from you, or if we do not receive your acceptable evidence of compliance 
within the timeframe specified above, we may initiate enforcement actions including principal 
and or alternative sanctions.  



CDPH SURVEY 
PROCESS 
FINALIZED 

Corrections 
found Acceptable 
and License 
Issued 
 
2 MONTH 
PROCESS.. 
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Some Proficiency Citations 
CITATIONS ACTIONS 

• Lab failed to perform  
detailed investigation of 
PT failures 

• Revised PT procedure, and 
PT Action Form 

• Trained Personnel on new 
PT procedures & forms 

 

• PT Records were not 
maintained for 2 years 

• Save all analyzer Tapes & 
Printouts 3 years in Calif. 

 

• Director failed to sign all 
PT attestations 

 

• Put on QA Review List of 
Proficiency Testing 
documentation 
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Some QA/QC Citations 
CITATION TO DO’S ACTIONS 

• Document all Function 
Checks 

• Updated forms for PM 

• Retaining Function Check 
printouts 

• Save Function Checks, along 
with QC printouts 

• Use latest version of 
Preventive Maintenance 
forms 

• Manufacturer on-site training 
on maintenance, instrument 
QC functions 

• Director’s Name on LIS 
Report 

• Updated LIS Report 

• Update the QA Plan • Updated QA Plan & 
Schedule 
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Some QA/QC Citations (continued) 
CITATION TO DO’S ACTIONS 

• QC Printouts not saved for at 
least 2 years  

• Printouts & Tapes now being 
saved 

• Critical Values not defined for 
INR 

• Updated Critical Values 
Procedures & List 

• Not keeping a Critical Value 
Notification Log 

• Critical Values Notification 
Log implemented & 
personnel trained 

• Frequent QC Failures & No 
Records of Remedial Action 

• Implemented Corrective 
Action Logs 

• Failure to Establish Lab QC 
Limits 

• Implemented New QC 
Program, Trained Personnel 
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Citation: Postanalytic 
TIP:  ENSURE ‘NAME OF LABORATORY’ IS ON ALL LAB DOCUMENTS 

CBPC 1220(d)(2)(B) Quality Control as incorporated at 42 
CFR 493.1250 Analytic and 493.1290 Postanalytic 
Systems –Condition Reason for Rejection: Update the 
name of the laboratory in all laboratory documents 
submitted. The initial application stated that the name of the 
laboratory should be “______ Medical Laboratory”.  
The laboratory submitted a maintenance log on ACE Axcel 
and Access 2 instruments without identifying the serial 
number of the instrument. Also, indicate the name of the 
laboratory in all laboratory forms.  
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Quality Control 
Specific Issues 

& 
Solutions to Improve the 

Sensitivity of QC by 
Developing useful Quality 

Control Ranges 
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COLA PRI – QC 10 
REQUIREMENT   

Are manufacturer’s instructions for the use of 
reagents, controls, and kits followed? 

• Altering the manufacturer’s instructions is considered a 
modification of the test procedure which could change the 
complexity of the test. 
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COLA PRI – QC 10 
CITATION & REQUIREMENT 

The lab has not followed manufacturer’s requirements 
with the use of controls. The lab is using Bio Rad 
Immunoassay QC, they have not established their own 
mean and SD, They have adopted the range of means 
as their QC range. 
The range is to be used as a guide and does not provide a 
meaningful range to assess QC acceptability. 
 

Required: Use your historic QC data and submit 
documentation demonstrating establishment of your own 
mean and 2SD range for… analytes 
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QC – Establish Own Limits 
493.1218(d) Control Procedures 

When calibration or control materials are used, statistical 
parameters (e.g., mean and standard deviation) for each 
lot number of calibration material and each lot of control 
material must be determined through repetitive testing. 
This Standard is not met as evidenced by: Based on review 
of quality control records, interview and direct observation, 
it was determined that the laboratory failed to determine 
or establish statistical parameters (e.g., mean, standard 
deviation, and acceptable limits) for each lot of control 
materials used for testing in the specialty of Chemistry and 
Hematology.  
                                         Findings included: (continued) 
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QC – Establish Own Limits 
493.1218(d) Control Procedures (Continued) 

The laboratory utilized Biorad Liquichek Immunoassay 
Plus Control levels 1, 2, and 3, lot numbers 40791, 
40792, and 40793, respectively. These controls were 
tested on the Beckman Coulter Access 2 instrument to 
monitor the accuracy of few routine chemistry and 
some endocrinology tests performed on the 
instrument. The laboratory had been utilizing these 
specific control lots since December 2012 and to this 
day had not established their limits of acceptability. 
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QC - Insert Disclaimers 
493.1218(d) Control Procedures (Continued) 

In addition, as stated in the Biorad control package 
insert, section "Assignment of Values", that it was 
recommended that each laboratory to establish its own 
means and acceptable ranges and use the 
Manufacturer's given means and ranges only as a 
guide. 
 
Note: Read the disclaimers on the insert!  Examiners do. 
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QC Insert Limits – 3SD ? 
493.1218(d) Control Procedures (Continued) 

Biorad Liquichek Immunoassay Plus Control levels 1, 2, 
and 3, lot numbers 40791, 40792, and 40793, respectively, 
expiration date 9/30/2013 were utilized as controls. 

Since the laboratory has not yet established their own 
values for all the control materials they use for testing, the 
manufacturer's means and ranges, which was at 3SD 
(standard deviation) were utilized for acceptance 
criteria. 
 
Note: Commercial Control limits are potentially 3SD according to insert disclaimer  
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QC Corrective Action Log 
493.1219(b) Remedial Actions 

The laboratory must document all remedial actions 
taken when results of control and calibration materials 
fail to meet the laboratory’s established criteria for 
acceptability. 
This Standard is not met as evidenced by: Based on review 
of quality control records, interview and direct observation, 
it was determined that the laboratory failed to document 
remedial actions taken when results of control materials 
fail to meet the laboratory's established criteria for 
acceptability.  
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QC TIP #1 
• Beware of So-Called Instrument 
Specific Assayed Control Limits 
• See following example where excessive QC limits have 

been published for assayed controls that equate to exactly 
2x the CLIA Total Allowable Error Limits, & SD 3x the inter-
lab peer SD 
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Assayed Controls 
Glucose and 
Cholesterol ranges 
set at 2x the CLIA 
Allowable PT 
Limits… 
 
CLIA TEa = ±10% 
Insert Limits = ±20% 
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QC Insert Limits – Excessive  

Detail Next Slide 



QC Insert Limits vs. Peer Limits 
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Glucose Values – Insert, CV=10% 

Peer / Monthly / Lot-To-Date, CV=3% 

QC Limits using Peer CV%  

1SD = 36.5 1SD = 12.1 1SD = 6.0 



CV derived from External Proficiency Peer 
Data Referred to as CVEQA 
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PT Total Allowable Error for Glucose is ± 10%, or ± 6    

The CV% is not provided by the PT agency, so must be calculated:  
CV  = (SD/Mean) x 100, expressed as a percent (%) 



QC Limits Comparison 
Glucose, Level-3 Control 
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  ± 10%  CLIA LIMITS (324-396 mg/dL) CV=5% 

± 20% INSERT LIMITS ( 293-439 mg/dL ) CV=10% 

PEER LIMITS  (339-378 mg/dL) CV=2.7% 

EQA LIMITS  (343-373 mg/dL) CV=2.1% 



QC Tip #2 
• Beware of Assayed Control QC Limits that are 3SD , 
and may be introduced into analyzers (Bar-Code 
Scanned) or Manual input into an Instrument or LIS QC 
program that assumes 2SD limits. Do the Math! 
  (Hint: Use Dan’s Simple QC Range Calculator) 
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https://www.smartlabtools.com/slt_111_simple_qc_calculator.html


Published Limits are 3SD 
Which will be Bar-Code Scanned 
into the analyzer or LIS 2SD QC 
program 
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QC Product – Analyte Stability 
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Analyte Stability Insert Claims 
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QC Assignments may Vary over Time … 
Check Vendor Site & Participate in Peer Programs  
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Using Historical CV to Set QC Ranges (1) 
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Click to Download 5-page Article 

https://www.smartlabtools.com/uploads/Establishing-Chemistry-QC-Ranges.pdf
https://www.smartlabtools.com/uploads/Establishing-Chemistry-QC-Ranges.pdf


Using Historical CV to Set QC Ranges (2) 
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Download Power-Point 

https://static.secure.website/wscfus/4091441/5729282/per40-41-taking-leap-establish-qc-ranges.pdf
https://static.secure.website/wscfus/4091441/5729282/per40-41-taking-leap-establish-qc-ranges.pdf


Summary: Calculating New Mean 
• Ensure that your old lot of QC 

material is within your current range 
with no bias, shifts, or trends 1 

• Run new QC material for at least 20 
data points with old QC material for 
at least 5 days.  2 

• Ensure that your old QC material is 
within acceptable range for each run. 3 

• Calculate MEAN, SD & CV from data 4 
• Is the CV’s < or = CVH  CVMAN 

(INSERT) ? 5 
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Summary: Determine QC Limits 
• Use Historical (Cumulative CV) to 

establish sensitive SD limits and       
QC Ranges 6 

• CVh allows you to set your QC 
Limits based on your instruments 
precision capability 7 

• Use CV from prior lot’s to calculate 
preliminary QC limits for new lot  

• Calculate using Tools next 3 slides 
8 

• Compare your CVh with 
Manufacturer’s CVs and Peer CVs 9 

• Review provided Article and PPT 
for best guidance on use of CVh for 
setting QC Limits  10 
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SLT_100 
Calculate QC 
Statistics 
SESSION 
EXERCISE: 
DOWNLOADING 
AND USING THIS 
CALCULATOR 
******************** 
LINK TO OTHER SLT 
QC CALCULATORS.. 
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FREE 
SLT 100 
QC Tool  
Click 
Here 

https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://www.smartlabtools.com/qc_calculators.html
https://www.smartlabtools.com/qc_calculators.html
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
https://static.secure.website/wscfus/4091441/5565213/slt-100d-calculate-mean-sd-range-30dp.pdf
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FREE 
Tool  
Click 
Here 

https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
https://www.smartlabtools.com/slt_111_simple_qc_calculator.html
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FREE 
Tool  
Click 
Here 

https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html
https://www.smartlabtools.com/slt_110_tea_qc_limits_calculator.html


COLA PRI – QC 16 
REQUIREMENT 

For each quantitative test performed, are quality 
control data prepared and plotted with each testing 
event, or are statistical parameters calculated to permit 
the laboratory to assess continued accuracy and 
precision of the method? 
• Prepare conventional Levey-Jennings QC Charts, review 

weekly, monthly  and / or…… 
 

• SmartLabTools™ Daily QC Statistical Assessments  
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https://www.smartlabtools.com/l-j_charts.html
https://www.smartlabtools.com/qc_interpretation.html


Data Plot with Calculated Mean, SD – High Sensitivity 
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SLT416 

https://www.smartlabtools.com/levey_jennings.html


Data Plot with Calc. Mean, TEa% - Lower Sensitivity 
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SLT416 

https://www.smartlabtools.com/levey_jennings.html


Daily QC 
Assessment  
in current use 
Daily QC is being 
saved to cloud 
storage application 
‘Dropbox’ where TC 
can review remotely 
to observe: 
1) QC Compliance 
2) Shifts or Trends 
3) QC Out 
4) Corrective Action 

 
Click here for link 
to SLT_105 demo 
template  
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https://www.smartlabtools.com/slt_105_quality_control_results_evaluation.html
https://www.smartlabtools.com/slt_105_quality_control_results_evaluation.html


Daily QC 
Assessment  
Template 
in current use 
Daily QC is being 
saved to cloud storage 
application ‘Dropbox’ 
where TC can review 
remotely to observe: 
1) QC Compliance 
2) Shifts or Trends 
3) QC Out 
4) Corrective Action 

 
Click here for link 
to SLT_400 
Website & Demo 
Template  
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https://www.smartlabtools.com/slt_400_daily_qc_statistical_assessment_90.html


Prothrombin Time – Normal Patient Mean 
COLA COLA Requirement:  
CO 2E Does the laboratory determine the normal patient reference 

range and mean, with each change in lot number of 
thromboplastin reagent prior to use, and with any change in 
methodology? 

  “This range is method, instrument, and reagent specific. The 
lab must perform a normal patient mean study with every 
change in lot number of thromboplastin and with any change in 
methodology, using a sufficient number (minimum = 20) of 
normal patient specimens. It is not acceptable to use the daily 
normal control value or the mean of the normal control in place 
of your normal patient reference mean as the denominator in 
the INR calculations. You may not borrow a normal patient 
mean from any other facility.” 
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Reference: Cola Laboratory Accreditation Manual 2018 



Prothrombin Time – Normal Patient Mean 
COLA COAGULATION CITATION & ACTION REQUIRED 
CO 2 ‘The lab has determined the normal patient mean value 

for the current lot of thromboplastin to be 11.48. The labs 
has a value currently programmed in of 12.0. This lot of 
thromboplastin was started in August 2017’ 

 Action 
 
 
 
 
QA 20.2 

Submit a process that will be used by the laboratory to ensure 
the correct normal patient mean value for each new lot of 
thromboplastin will be updated when new reagent is put into 
use. 
 
Perform an incident management investigation for PT INR to 
demonstrate any impact on patient results from use of the 
incorrect normal patient range value which was in use from 
August 2017 until May 2018. 
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Prothrombin Time 
Patient Mean & 
Range Calculator  
Document 
Thromboplastin Lot#, 
Exp., ISI value 
 
Geometric Mean is the 
preferred Mean for use in 
the INR calculation 
 
Click Here or image for 
link to website where you 
may now download this 
FREE calculator 
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https://www.smartlabtools.com/slt_102-5_pt_reagent_validation.html
https://www.smartlabtools.com/slt_102-5_pt_reagent_validation.html


Prothrombin Time – ISI & INR 
COLA COLA Requirement:  
CO 1E Does the laboratory have a mechanism to ensure that the 

correct activity of the Thromboplastin, as indicated by the ISI, 
(corresponding to the current lot number of tissue 
thromboplastin in use) is used to calculate the INR prior to the 
use of each new lot number? 

  “The ISI is the International Sensitivity Index value that is 
determined by the thromboplastin reagent manufacturer for 
your particular instrument or method. The ISI is an indication of 
how sensitive the thromboplastin reagent is in relation to the 
standard set by the World Health Organization.” 
 
“NOTE: Frequently ISI values differ from batch to batch or lot to 
lot of Thromboplastin. When values change, the new value 
must be updated and used in calculating the INR.”          
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Reference: Cola Laboratory Accreditation Manual 2018 



Verify INR Calculations 
COLA COLA Requirement:  
QA 23R Does the laboratory’s QA Plan include at least annual 

verification of the accuracy of the INR calculation? This 
includes: 

• Verification that the correct ISI value for the lot number 
in use is included in the calculation; 

• Verification that the current normal patient mean is 
included in the calculation; and 

• Verification that the calculation of the INR is accurate. 
  “Incorrect INR values can have potentially harmful effects on 

patients. A patient’s medication dosage may be adjusted to a 
level that is dangerous for the patient if the INR calculation is 
reported incorrectly. As part of the QA Plan, at least annually, 
confirm that the correct values for ISI and normal patient mean 
are being utilized, and that the calculation, whether performed 
by your staff, or by a computer, yields the correct results.” 
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Reference: Cola Laboratory Accreditation Manual 2018 



Protime - INR 
Calculation 
Validation Tool 
Tip: 
Form calculates INR 
based on ISI and 
Patient Mean, then 
compares to INR 
calculated by 
analyzer or LIS 
 
Click Here or on 
image for link to 
website where you 
may now download 
this FREE Calculator.  
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https://www.smartlabtools.com/slt_104_protime-inr_calculation_verification.html
https://www.smartlabtools.com/slt_104_protime-inr_calculation_verification.html
https://www.smartlabtools.com/slt_104_protime-inr_calculation_verification.html


Coagulation Worksheet 
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Click on Link to SmartLabTools.com  Forms & Resources 
Coagulation Tools 

Document Reagent & Control Lot #’s in Use, 
QC Limits, QC Results & Patient Results. 
‘SAVE’ ALL REAGENT & QC INSERTS 

https://www.smartlabtools.com/slt_125_coagulation_worksheet.html
https://www.smartlabtools.com/coag.html


Coagulation Tips 
 Tips 

 1. Examiner will want to verify ‘ISI’ used for each lot of thromboplastin 
used for the previous 2 years. Have records organized & available.  

 2. Be prepared to demonstrate how and where ‘ISI’ setting is made in 
the coagulation analyzer. If not familiar with this task ..Practice! 

3. Be prepared to show how ‘Patient Mean’s’ were calculated for the 
past and present lots of PT reagent. 

4. Verify correct settings frequently, as you cannot undo potential  
patient harm should incorrect settings and calculations be used. 

5. Pay attention to pre-analytical requirements for coagulation 
samples such as fill volume and added centrifugation time for 
platelet poor plasma .. 15 minutes @ 1500xg (~2500-3500 rpm 
depending on rotor). 
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Coagulation Tips 
 Tips (Pre-Analytical) 

 6. Examiners can make mistakes.. What is wrong with the following 
citation? 
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Coagulation Tips 
 Tips (Pre-Analytical) 

 7. Helpful Chart to understand the relationship between Centrifugal 
G-Force RCF, and RPM 
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Download 
Presentation 
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https://www.smartlabtools.com/temperature_and_humidity.html
https://www.smartlabtools.com/temperature_and_humidity.html
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Jennifer Dawson, MHA, DLM(ASCP)SLS, QLC, QIHC                                                                                   

http://laboratory-manager.advanceweb.com/author/jdawson/


Humidity Records 
COLA COLA Requirement:  
MA 6R If your laboratory’s instrumentation is affected by humidity, is 

the humidity in the laboratory monitored and corrective action 
taken if it exceeds the manufacturer’s acceptable limits?  

  To determine if this criterion is applicable to your instrument, 
check for environmental conditions or specifications in the 
operator’s manual generally found in the section marked “Set 
Up” or “Installation.” Most instruments have an acceptable 
operating range that is easily met and maintained. However 
others may have a narrow range, as humidity can affect 
instrument performance or accuracy and sensitivity of the test 
method. The more restrictive the range, the more critical it is to 
monitor humidity when testing is performed. 
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Reference: Cola Laboratory Accreditation Manual 2018 



Check Humidity Requirements 

67 

Instrument Manual Stated: 40-80%  
Unrealistic for this lower desert community lab 
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FREE 
Tool  
Click 
Here 

Adjust Limits 
according to 
your Lab 
instruments 
specifications 

https://static.secure.website/wscfus/4091441/8715452/humidity-recordex.pdf
https://static.secure.website/wscfus/4091441/8715452/humidity-recordex.pdf
https://static.secure.website/wscfus/4091441/8715452/humidity-recordex.pdf
https://static.secure.website/wscfus/4091441/8715452/humidity-recordex.pdf


Temperature Records 
COLA COLA Requirement:  
MA 
7-13 
 

Are temperatures recorded each day of testing and 
corrective action taken and documented when out of 
range? 

  Each day of testing temperatures should be recorded. When 
the temperature is outside of the established range corrective 
action should be taken to ensure the integrity of the reagents, 
specimens, instruments and kits. Temperature problems can 
adversely affect patient results. Always document the actions 
taken whenever a temperature problem is detected. 
 
Remember to record temperatures of refrigerators and freezers 
any time reagents or specimens are stored in them. 
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Reference: Cola Laboratory Accreditation Manual 2018 



Temperature Ranges Established? 
COLA COLA Requirement:  
MA 
14 R 

Have acceptable ranges for temperature been established 
for each of the following:  Refrigerators, Freezers, Room 
Temperature, Incubators, Water Baths, Dry Bath, & other 
temperature dependent equipment ? 

  An acceptable range should be established for the above 
temperature checks by consulting information that comes with 
the instruments and kits in use in your laboratory. 
When a temperature is out of range, corrective action 
should be recorded. 
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Reference: Cola Laboratory Accreditation Manual 2018 



Temperature Certification 
COLA COLA Requirement:  

MA 
15R 

Are thermometers verified for accuracy prior to use? 
 

Thermometers can be checked by comparing them to a 
National Institute for Standards and Technologies (NIST) 
standard thermometer or other certified thermometer. If the 
thermometer is found to be inaccurate, a correction factor may 
be applied. 
 
NIST standard thermometers may be bought from your 
laboratory supply company.  
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Reference: Cola Laboratory Accreditation Manual 2018 



Consultants Certified Thermometer 
72 



Temperature Corrective Action 
COLA COLA Requirement:  

MA 
16 R 

Does the laboratory take and document all corrective 
actions taken when storage conditions are not maintained 
within established limits? 
“If proper storage conditions are not maintained, the integrity of 
reagents, controls, calibrators, and patient specimens cannot 
be assured. When such events occur the lab should document 
when the condition was identified, the action taken to correct 
the problem or relocate supplies to maintain appropriate 
storage conditions.” 
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Reference: Cola Laboratory Accreditation Manual 2018 
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FREE 
Tool  
Click 
Here 

https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf


Temperature / Humidity Tips 
 Tips (page 1 of 2) 

 1. Recording Temperatures is an important task that requires training 
and competency  

 2. ALL persons recording temperatures should first review the 
training Power-Point  “I’m too hot” 

3. Read the insert instructions that came with the digital thermometer 
to ensure knowledge of settings: F to C, Min-Max Alarms, Re-Set, 
if dual probes ‘IN’ and ‘OUT’.. Knowing which is which 

4. Remember to ‘Read’, ‘Record’, ‘Reset’ when using Min-Max 
thermometers 

5. Citations will occur when materials stored in freezers are not within 
product required Temperatures 

6. Frozen controls often require storage of -20  ͦ C or colder 
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https://www.smartlabtools.com/temperature_and_humidity.html


Temperature / Humidity Tips 
 Tips (page 2 of 2) 

 7. Purchase certified thermometers.. Be sure to check expiration 
date, some are good for 2 years, otherwise validate at least 
annually against an NIST certified device. 

 8. If using an outside service to certify onsite annually, be sure a copy 
of the current reference thermometer certificate is provided. 

9. For annual temperature / humidity forms print on heavier paper to 
endure the entire year. 

10 Use of larger screen digital thermometers make the process easier 
and more likely obtain a correct reading. 

11 Supervisors should frequently review logs,.. be certain ‘Outliers’ 
have supporting corrective actions. Document on SLT Corrective 
Action Log. 

12 Also refer to SOP Checklist for Temperature Monitoring 
 

76 

https://static.secure.website/wscfus/4091441/8697585/pro71-16-sop-chklst-temp-mont.doc
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Click 
Here 

https://www.smartlabtools.com/temperature_and_humidity.html
https://www.smartlabtools.com/temperature_and_humidity.html


Minimum-Maximum Thermometer… 
• If a minimum/maximum 

thermometer is used to perform 
continuous monitoring of 
temperatures between daily  
temperature readings or 
following a laboratory downtime 
(e.g. laboratory closure for 
weekend or holiday), both the 
low and high temperatures must 
be recorded. To ensure correct 
temperature readings, the 
minimum/maximum 
thermometer device must be 
reset prior to the monitoring 
period 

Read, Record, Reset 
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Click Link to 
Webpage for 
Free Charts 

https://www.smartlabtools.com/slp_127_min-max_temperature_charts.html
https://www.smartlabtools.com/slp_127_min-max_temperature_charts.html
https://www.smartlabtools.com/slp_127_min-max_temperature_charts.html
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FREE 
Tool  
Click 
Here 

https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf
https://static.secure.website/wscfus/4091441/7179371/slt-129-temp-corrective-action-log-ex.pdf


Method Validation – Reference Range (1) 
COLA COLA Requirement: May Trigger Citation 
VER4 Prior to patient testing, have 

each of the following 
performance specifications 
been verified and documented 
for each non-waived test or 
method: Reference range? 

When laboratory did not 
validate the Reference 
Ranges for tests being 
performed. 

 
“The span of values for a particular test that represents the 
results you would expect to see in a healthy (normal) patient 
population. Initially, you may use the manufacturer’s suggested 
reference range. The laboratory is required to monitor the 
applicability of this range and make adjustments as necessary.” 
 
Reference: COLA LabGuide 13  ‘How to Verify Performance Specifications’  
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Method Validation – Reference Range (2) 
COLA COLA Requirement: May Trigger Citation 
VER 
13 R 

Are the established reference 
(normal) ranges for all patient 
tests appropriate for the 
laboratory’s patient population? 

When laboratory did not 
validate the Reference 
Ranges for tests being 
performed. 

 
“As part of the validation process for implementation of non-
waived tests and/or methods, the laboratory will need to verify 
the appropriateness of reference ranges. Consider the patient 
population served by your laboratory.” 
 
“Once reference ranges are established, the laboratory will 
want to monitor the ranges as part of its quality assessment 
program” 
 
               Reference: COLA Laboratory Accreditation Manual 
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Reference Range Verification ‘Tool’ 
83 

Spreadsheet Tools 
Available from 
pSMILE.org 
 
Click Link for 
Free Tools & 
PowerPoint 
Instructions   

https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html


Reference Range Establishment ‘Tool’ 
84 

Spreadsheet Tools 
Available from 
pSMILE.org 
 
Click Link for 
Free Tools & 
PowerPoint 
Instructions   

https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html
https://www.smartlabtools.com/reference_interval.html


Proficiency Testing  ( 1 of 4 ) 
COLA COLA Requirement: May Trigger Citation 
PT2 PT2  For each regulated analyte 

tested in your laboratory, do you 
perform and report PT results to 
the PT Provider for all events, 
unless you have been granted 
an exemption by the PT 
Program and COLA for 
voluntarily ceasing to test an 
analyte 

Missed PT event 

PT5 Do you follow the same 
procedures for testing PT 
samples as you do for patient 
specimens? 

Not rotating challenges among 
all testing personnel; repeating 
samples when it does not 
meet repeat criteria; 
calibrating right before running 
samples 
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Proficiency Testing ( 2 of 4 ) 
COLA COLA Requirement May Trigger Citation 
PT9 When results are 

unsatisfactory, do you 
evaluate the results and take 
appropriate corrective action 

No corrective action 
documented; corrective action 
only includes repeats but no 
evaluation of patient impact or 
investigation into root cause 

PT10 Does your laboratory verify 
the accuracy of any analyte 
specialty, or subspecialty 
that is assigned a PT score 
that does not reflect the 
accuracy of the laboratory’s 
actual performance? 

No evaluation of non graded PT 
results 
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Proficiency Testing ( 3 of 4 ) 
COLA COLA Requirement May Trigger Citation 
PT8 Are all PT results reviewed and 

evaluated by the laboratory 
director or other qualified 
designee in a timely manner? 

No review by LD or qualified 
individual; no date of review; 
date of review greater than 30 
days after receipt of results 

PT15 A copy of the attestation form 
signed by the director and 
testing personnel? 

Attestations either missing or 
not signed 

PT16 An indication of the review of 
the graded results by the 
director as well as the testing 
personnel? 

No indication that PT results 
are reviewed by laboratory 
staff such as Consultant, 
Supervisors, or testing 
personnel 
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Proficiency Testing Tools ( 4 of 4 ) 
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Click on Links to SmartLabTools.com Forms & Resources 
Link to SLT Proficiency Testing Resources 
 

Proficiency Testing Checklist 
 

Investigation of Ungraded Proficiency Testing 
 

Proficiency General Investigation Checklist 
 

Proficiency Testing Corrective Action Checklist 
 

https://www.smartlabtools.com/proficiency_testing.html
https://static.secure.website/wscfus/4091441/8646658/slt-pt-checklist.pdf
https://www.smartlabtools.com/uploads/SLT_Proficiency_QI_Ungraded_PT.pdf
https://www.smartlabtools.com/uploads/Pro2101EQA-INVESTIGATION-DL-MOD-ex2.pdf
https://www.smartlabtools.com/uploads/SLT_PT_Corrective_Action_Form_5pp.pdf


Non-Regulated Analytes 
COLA COLA Requirement May Trigger Citation 
PT4E For each unregulated analyte 

tested in your laboratory that 
you have not enrolled in a 
COLA-approved PT program, 
do you perform and compare 
the results of external split-
specimen testing on at least 
five specimens twice a year in 
periodic intervals? 

Not verifying the accuracy of 
non-regulated analytes by 
participation in a PT program, or 
by other means such as 
Split Specimen Analysis 
• 5 specimens, twice per year 
• 4 of 5 (80%) meet 

acceptance criteria 
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Click on Links to SmartLabTools.com Forms & Resources 
Link to SLT Correlation Testing, Split Samples 
Link to SLT PT Self Assessment Tool 
COLA LabGuide 9— “Split Specimen Analysis.” 

https://www.smartlabtools.com/correlation_testing.html
https://www.smartlabtools.com/slt_420_external_qa_pt.html


Competency Assessment ( 1 of 2 ) 
COLA COLA Requirement May Trigger Citation 
PER 5 Does your director or 

Technical Supervisor, 
Technical Consultant follow 
written policies and 
procedures to periodically 
evaluate personnel 
performance and 
competency of all staff 
involved in pre-analytical, 
analytic, and post-analytic 
phases of testing, as well 
as those responsible for 
supervision and 
consultation? 

Competency assessments not 
performed; not done at six 
months, one year, and annual 
frequency; performed by 
individuals not qualified as TC or 
higher; ineffective reviews 
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Competency Assessment  ( 2 of 2 ) 
COLA COLA Requirement May Trigger Citation 
PER6 Do the personnel 

reviews include the 
person’s continuing 
education 

No continuing education 
performed 
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Click on Link to SmartLabTools.com  Forms & Resources 
Competency Assessment Tools 

https://www.smartlabtools.com/competency_assessment.html


Calibration Frequency 
COLA COLA Requirements May Trigger a Citation 
CA1 For all non-waived 

tests and methods, 
applicable, is 
calibration performed 
at the frequency 
recommended by the 
manufacturer or at the 
frequency determined 
by the laboratory if 
more stringent than 
the manufacturer? 

Calibration not performed 
at required frequency; very 
common with hematology 
analyzers 
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Calibration Schedule Example 
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Click on Link to SmartLabTools.com Forms & Resources 
SLT_460 Schedule Status Report 

https://www.smartlabtools.com/slt_460_schedule_status_report.html


Some Lab Scheduled Events 
• Competency Assessment of Staff @ 6 

months initially, 12 months thereafter 1 
• Calibration Verification for quantitative 

analytes with <3 calibrators @ 6 months 2 
• PT twice/yr for non-regulated analytes 3 

• Annual Equipment PM, Thermometer & 
Centrifuge Calibrations 4 

• Annual Director Review/Sign Lab P&P 5 
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Calibration Verification 
COLA COLA / CLIA Requirements 
CA 2R Is calibration verification performed, according to 

the manufacturer’s instructions including: 
• the number, type and concentration of materials    

to be used, 
• use of materials at low, medium and high values 

within the reportable range, as determined by the 
laboratory, 

• acceptable limits for calibration verification, once 
every six months or more often if required by 
laboratory procedures? 
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Calibration Verification - Samples 
USE MATERIALS OF KNOWN CONCENTRATION:    REF: LAB GUIDE 15 
• Commercially available calibration materials or linearity sets 
• Same lot number of calibration materials that you are using for 

calibration of the instrument, provided that calibration is performed in 
calibration mode and calibration verification is performed in patient 
testing mode  

• Previously Tested Proficiency testing samples with known results  
    CLIA-defined acceptability limits are listed in the PT summary 
• Control materials with known results; (You must use a different lot 

number of QC material for calibration verification than you use for 
your routine quality control.) 

    Acceptability limits are established by the manufacturer 
• Patient specimens with known results Use limits that are reasonable 

for the analyte, i.e., ± 2SD, or ± a set amount or percentage.  
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Calibration Verification Assessment 
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Source: Cola Accreditation Manual Source: SmartLabTools.com/calibration verification 

https://www.smartlabtools.com/calibration_verification.html


Verification of Accuracy of Calculations 
COLA COLA Requirement: 
LIS 
2.4 

Validation of the accuracy of data entry and verification of 
accuracy of any calculations performed? 
This should be verified initially prior to the LIS being put into use 
and then assessed periodically as part of a quality assessment 
review. 
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Reference: Cola Laboratory Accreditation Manual 2018 



Tool to Verify 
Common Lab 
Calculations 
Click Link 
For FREE 
Calculation 
Verification 
Tool 
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https://www.smartlabtools.com/common_lab_calculations.html
https://www.smartlabtools.com/common_lab_calculations.html
https://www.smartlabtools.com/common_lab_calculations.html
https://www.smartlabtools.com/common_lab_calculations.html
https://www.smartlabtools.com/common_lab_calculations.html


Tool to Verify 
eGFR 
Calculations 
Do you know which 
equation your 
laboratory reports? 
 
Simultaneously 
calculate results for 
three equations. 
 
Click Link 
For FREE eGFR 
Verification Tool 
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https://www.smartlabtools.com/slt_160_egfr_calculation_3_formulas.html
https://www.smartlabtools.com/slt_160_egfr_calculation_3_formulas.html
https://www.smartlabtools.com/slt_160_egfr_calculation_3_formulas.html
https://www.smartlabtools.com/slt_160_egfr_calculation_3_formulas.html
https://www.smartlabtools.com/slt_160_egfr_calculation_3_formulas.html
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Simple To Use 
Tools for Keeping 
Your Records 
Organized 

Click Here for Binders 

https://www.smartlabtools.com/binders.html


ASSORTED 
BINDER 
COVERS & 
TABS 
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SUGGESTIONS: 
 
1. Use Heavier 

Stock Paper 
when 
available 
 

2. Use Colored 
Paper for 
different 
sections or 
years 
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PRINT COLORED TABS – PUT IN SHEET PROTECTORS 
TO STAND OUT BEYOND HOLE-PUNCHED DOCUMENTS 

SCROLL PAGE FOR UP TO 17 DIVIDER TABS 



Customizable Signature Form 
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FREE 
Form  
Click 
Here 

https://static.secure.website/wscfus/4091441/8724738/slt-signature-form.pdf
https://static.secure.website/wscfus/4091441/8724738/slt-signature-form.pdf
https://static.secure.website/wscfus/4091441/8724738/slt-signature-form.pdf
https://static.secure.website/wscfus/4091441/8724738/slt-signature-form.pdf
https://static.secure.website/wscfus/4091441/8724738/slt-signature-form.pdf


Discussion of Presentation…  
Questions…. 
 
SLT Website Tour Time Permitting.. 
 
Thank You, 
Dan Leighton 
Dan@SmartLabTools.com 
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