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Lifespan AMC-Department of Pathology
The Miriam Hospital
164 Summit Avenue
Providence, Rhode Island 02906

The Biochemistry lab has implemented this policy to ensure quality throughout the pre-analytic, analytic, and post-analytic (reporting) phases of testing.  The program is designed to detect problems in the laboratory systems and identify opportunities for improvement. This policy is an overview of the program within the Biochemistry department and more detailed workflows are defined in individual procedures where applicable.
 Pre-Analytical Considerations



Samples are collected either by nursing, phlebotomy on the units or in Outreach.  Patient preparation and the actual process of specimen collection will not be included in this lab specific program, much of which is included in the Phlebotomy Procedure Manual or the Laboratory Guide.  Pre-analytical specimen handling guidelines are outlined in several of the Pathology Administrative policies such as:

	1.4A  Patient Identification and Verification

	1.6     Sample Handling

	1.7     Specimen Rejection


Only lab specific handling requirements are included in this policy. 
 
A.	Specimen Handling

· The requesting unit should be notified that the specimen is unacceptable unless the specific criteria detailed in 1.7-Specimen Rejection Policy are met.  
· Original caps should not be replaced on tubes once they have been opened.  Instead, they should be replaced with the provided plastic caps.

· Saving Specimens
AU & Centaur Testing – samples saved for 4 days (refrigerated)
Urines – samples saved for 4 days (refrigerated)
CSF Samples – samples saved for 1 month in Chemistry’s freezer

· If a request is made to have a test performed Stat, which is only performed at RIH, we should contact NOW Courier for a Stat run at 401-729-4703.  Notify them you would like a sample sent from TMH to RIH with STAT status.  
· If the procedure is done in Toxicology and the lab is closed, the physician must call Beeper 350-5906, to receive authorization to perform the procedure. 

· If a complaint is received from an individual, who raises concerns about a current protocol or a specific incident, the event should be documented in SafetyNet.

· Test system becomes inoperable: In the event of an instrument downtime or any test system becomes inoperable, refer to the operator manuals that are specific for each system.  Follow all shutdown, startup and operation procedures that are applicable.  Tech support may need to be called. Patient specimens can be assessed and triaged before deciding to “workstation redirect” to the one of the other Lifespan sites or to initiate a downtime.  Refer to Downtime procedure if applicable. Each situation is different, and a senior technologist or manager should be involved in decision making if it is for an extended period of time. 

B.         Specimen Receipt & Transport

· Some specimens delivered to Chemistry will already be in an “In Lab” status, having already been wanded to this status by Data Entry/clerk personnel.  Other samples will be delivered, and put directly on the automation line.  The tracking will be updated as “Received” once on the automation line. Other exceptions are those that arrive via the pneumatic tube, which lab personnel or clerks, if they received the samples, must wand to an “In Lab” status.  For those specimens to be performed at opposite affiliates, they will be wanded onto a Specimen Tracking List, be sent to the performing affiliate.	Comment by Theriault, Shannah L: Necessary to change to acknowledge that specimens are received by the line? 	Comment by Napert, Debra A [2]: done

· Once received in lab, the samples will be triaged by Chemistry personnel.  Those procedures which will be performed immediately will either be placed directly on the line automation or manually placed at the appropriate workstations, while those which will be saved for another day or sent out, will be processed and saved accordingly.   Location and storage temperature have been determined by individual assay requirements which can be found in assay procedures. 

· In addition, after aliquotting by the Line Automation, all Clinical Immunology aliquots should be refrigerated in the designated racks in the refrigerator in Clinical Immunology.  Racks are designated by discrete workstation.  
Sendouts or Quest testing should be treated on a case-by-case basis using the Quest guide as a reference as to how the samples should be processed and held.

· Samples are transferred between affiliates by using NOW couriers.  Except for LIS downtime, each shipment of specimens must be accompanied by a “Specimen Tracking List”, required temperature noted, and that list must be “received” and verified by the receiving laboratory.  Any discrepancies found, must be investigated fully and must involve the sending laboratory. 

· [bookmark: _Hlk497398782]Samples brought to the laboratory from Outreach sites are transported by NOW Couriers.  These samples may or may not be registered and testing ordered in the system.  Therefore, these do not arrive with a tracking list. Specimens coming from Outreach sites with Phlebotomists are monitored by Transport Lists which specify the number of tubes sent and patient specimens are wanded onto this list.  These transport lists are then verified as to how many tubes / samples were received when arriving at the performing institution. 

C.	Cancellation of Testing


· A unit may request the cancellation of any procedure performed in this lab, until the point where the result is verified. 

· Once the samples are received in lab, all cancellations requested by a unit, should be footnoted, to include the initials of the person requesting the cancellation and the time.  This should be in the form of a chartable footnote in Soft. 

· Testing will not be cancelled due to highly atypical results unless approved by the ordering physician or nurse caring for the patient, as per policy outlined later in this policy under Atypical Results


Analytical Considerations

A. Specimen Analysis and Reporting

· If testing is to be performed immediately, samples directed for either the Beckman AU or the Siemens Centaur may be placed directly on the line automation or instrument if front-loaded.  On those shifts where a limited menu of testing is performed on the Centaur, the procedures will not be immediately performed.  Instead, the samples should be processed manually and stored according to requirements.  The line automation has the capability to:
· “Receive” the samples by reading the bar-coded labeled tube
· Reject those samples inappropriately placed on the line
· Centrifuge the samples
· Determine if the amount of sample is adequate to make any aliquots requested
· Remove the caps
· Aliquot the samples routed to Clinical Immunology, as programmed.
· Deliver the samples routed to either the Beckman AUs or the Centaurs, placing the completed samples back on the line automatically.
· Recap the samples
· Store those that have been analytically performed in the Line Refrigerator
· Sort and rack the various aliquots and primary tubes destined for Clinical Immunology and Sendouts in the designated outlet racks.

· For short samples or those which are not placed on the line automation, (such as Ammonias, Body Fluids or CSF), the technologist has the option to manually load racks of samples on each analyzer.  After testing these samples will be stored in “manual racks” in Refrigerator in the main chemistry lab. 

· If samples are batched or are not analyzed on automation line analyzers, there may be a need to place them on manual workstations or save and process on another day.  These will be stored according to acceptable storage conditions and temperatures as stated in policies.  For the most part, samples are stored for long term storage in the following places:
a) Specimen Refrigerator- All batched testing being held until a later time such as FIT testing, A1C and tumor markers. 
b) Automation line refrigerators- samples put on the line for routine testing on AU and Centaurs will be stored in the stockyards for retrieval if needed. 
c) Refrigerator #8-  All samples not stored in Stockyards such as qns, short samples, A1c, tumor markers, CSF, Body fluids, and any front-loaded samples. These are in “manual racks” and electronically racked in Soft for easy retrieval. 
d) Specimen Freezer – RBC Folate
· The technologist has the option to use either the Beckman AUs or the Centaurs “online” or these systems can be “disabled” and run in a totally manual mode.  This option also allows for maintenance, performance of QC or troubleshooting.

· If a test system or analyzer becomes inoperable, testing will be triaged.  Any stat, ED, or critical and time sensitive tests will be sent to RIH laboratory for testing. If the testing is not time sensitive, it can be held and batched for testing once the issue has been resolved.  As a courtesy, charge nurse and ED can be notified of the delay with testing if it is not resolved within one hour. 

· Specimens are analyzed using the Primary Sampling and Bar Code capability on the AU or Centaur.  The specimens need only be placed in a rack and then sampling turned “on”. If the volume of a sample is inadequate to sample in this manner or if a dilution is required, the following procedure should be followed: 


Pediatrics short draw: AU 
· Reprint the LIS barcode and affix to 13x100 plastic aliquot tube
· Place a nesting cup directly into aliquot tube
· Verify that the patient and accession number on the reprinted label and original tube match 
· Using a clean disposable pipette, transfer sample to nesting cup (or pour)
· Manually place into RED rack onto instrument using barcode with extension for downloading of patient information.

Adult short draw & Ammonia samples: AU
· Place nesting cup in original tube (13x100) with LIS barcode
· Using a clean disposable pipette, transfer sample to nesting cup (or pour)
· Manually place into RED rack onto instrument using barcode with extension for downloading of patient information.

Dilutions: General Protocol / Calculations
· A dilution may become necessary if the obtained result is outside the upper limit of the linear range on any given analyzer.  Some analytes cannot be diluted, see specific procedures on how to proceed.
· If dilution of the analyte is permitted, the analyte has a specified diluent and information concerning the dilution protocol in its specific procedure.
· The calculations for all dilutions will vary depending upon the degree of dilution, but the general formula:  S (Parts Sample + Parts Diluent) = Dilution Factor
· For example: If you were performing a “x5” dilution, you could use 1 part of sample and 4 parts of diluent, or 50 ul sample added to 200 ul of diluent. 
· The Dilution Factor should be programmed directly into Remisol or Centaur and the result obtained from the instrument will be calculated.
· Many of the analyzers will automatically dilute and calculate results.  The result in Remisol will indicate that the test has been diluted and the reported result is acceptable, no further action is required. All manual dilutions are made with calibrated pipettors that use discrete disposable tips.

Manual Dilutions: AU and Centaur
· Label nesting cup with the dilution factor (ex: x5)
· Dilute the sample directly into nesting cup
· Place nesting cup in original tube with LIS barcode
· Place on instrument using barcode for downloading of patient information
· Once completed be sure to discard diluted sample cup to prevent any addons from being run on this sample cup.

Short Draws: 
· For short samples, after verifying the accession number, use a clean disposable pipette, transfer sample to nesting cup. Place nesting cup directly into original tube with LIS barcode. 

Pour-off Samples
· There are many instances in the laboratory when a specimen must be “poured off” into another container, whether urine, CSF or blood/plasma.  When such instances occur, the barcode label must be reprinted and the patient’s first and last name, along with the accession number, must be verified by checking that both the primary container and the pour off tube label are identical prior to the pour off. This check is necessary to prevent a possible specimen mix-up.
· Aliquots must not be returned to the original specimen container or be used for molecular-based testing, drug testing, HIV testing or any other restricted testing that has been defined by a department. 
· Aliquoted samples can be used for addon tests that are deemed “routine” tests in chemistry, hematology, immunology, etc. unless it is stated otherwise in policies for individual assays. (11/12/21dn)
  
· Autoverification is now typically in use for all Beckman AU and Centaur procedures.  See Autoverification Procedure for more specifics.

B.         Critical Values
There is a currently a list of critical values posted at at workstations where results are reviewed and verified. The Critical Values are broken down into Critical Red Ranges and Critical Orange Ranges, each with their own specific guidelines which are detailed in the Critical Value Policy. In either category, the result should be reported appropriately to the requesting location and a chartable footnote stating the first and last name of the person receiving the call, the unit/location, the date/time of the call and the name of the technologist.  
Additionally, the caller should ask the person accepting the results to verify the results by reading the results back to include the patient’s full name and DOB.  This should also be captured in the footnote.
Critical Values on Outpatient Samples:  Refer to complete guidelines contained in the “Critical Value Policy” to determine how to handle Outpatient providers as well as the notification algorithm if providers can not be contacted after hours.

Notes:
1. No critical values will be autoverified.  They all require technologist review.
2. On the Beckman AU, most critical values will automatically repeat without intervention from the technologist.  Criticals on the Centaur will automatically be reordered, but the samples must be placed back on the system manually or via the line automation.
3. All repeats must be logged on the Repeat Sheets, which are to be kept with the instrument printouts.  
4. If the volume of the sample is insufficient to repeat (QNS), that fact should be reported along with the result.  
5. There is a separate notification algorithm for the Clinics at RIH.  Based on the Hospital Service Code or the Ward, we will be directed to a specific Alpha Pager during normal business hours.  If outside this time frame follow directions as provided.   See Addendum 1 & 2 following this procedure.
6. A similar Gridnotification algorithm has also been developed for the Clinics at TMH and RIH and is identified as Addendum 3located in the Administrative policy 1.8 Communication of Critical Values.
7. All steps and footnotes for difficult communication of results can be documented in the patient record as an internal “?” comment which can be helpful in audits and SafetyNet events..

C.     Highly Atypical Results
Highly atypical results where the technologist has a high degree of suspicion that the results are somehow contaminated or not belonging to the patient identified should be handled in the following manner: 
 
For Inpatients
· The sample should be repeated, if not already done.
· If the results are repeatable, the requesting unit should be called and the Nurse / Physician caring for the patient should be given the results with the information that lead the tech to believe the sample was contaminated.  In the case of the Emergency Department, the physician caring for the patient must be spoken to and the situation explained.
· Questions surrounding whether the patient is on an IV should be detailed at this point.  
· If by mutual agreement with the unit, the sample is deemed inappropriate, or not compatible with the condition of the patient, a screen print of the results should be generated, and the Canned Comment, “See Note” (See Note) should be entered for each analyte using the cancel keypad, depending on the actual analytes ordered.  The actual results obtained should then be entered into the footnote in the appropriate locations, using the TAB key to move from one field to the next.  The results will be available on the screen print which you produced.  If a test name appears in the footnote which was not ordered, backspace it out.  Once all fields have been completed in the footnote, the result should be verified. If an additional assay name is needed, enter it at the end.  A repeat sample should be requested.  Save all documentation and forward for review and SafetyNet.  and give it to the Manager, for their review the following day.
· You should bridge to OE so you can notify all other labs that the specimens associated with this order need to be cancelled. (10/22/15) 
· If the unit is willing to accept the results, they should be verified and the canned comment @ABN entered.  The comment states “Abnormal results obtained on the specimen collected at this time.  Lab requested redraw since specimen was suspected to be unsuitable for analysis.  Called to __ at __ by __. “A repeat sample should be requested.

For Outpatients 
· IV’s are not typically present and therefore lackt the availability of Delta checking
· The sample should be repeated if not already done.
· If results check after being reanalyzed, the technologist must confer with a Senior Technologist, Manager or Director on the appropriate course of action.  If for any reason, this is not possible, the following guidelines should be followed:
· The requesting/ covering Physician will be called and presented with the results obtained and inquire if the results would match the clinical picture for that patient.
· If the physician deems the sample inappropriate, the same procedure outlined above for inpatients should be followed.
· If the physician is willing to accept the results, they should be verified and the canned comment “@ABN” entered.  The template states “Abnormal results obtained on the specimen collected at this time.  Lab requested redraw since specimen was suspected to be unsuitable for analysis.  Called to __ at __ by __.” A repeat sample should be requested.

· For all samples: Notify other laboratory departments once a specimen is deemed contaminated. All samples on that Order Number should be considered contaminated and therefore cancelled by the other departments as well.  

D.   	Delta Checking & Flagging
· Delta checking is a vital component to help eliminate problems with specimen identification or possible specimen contamination. It can also assist in avoiding clerical errors. Limits of acceptability have been entered into the Soft LIS and Remisol where delta checking will be an automatically performed. The delta check limits, and process is at the director’s discretion. Those failing the delta check limits will not be autoverified and will be noted on a LIS result verification screen where the result is followed by “aD” or “%D” . For AU analyzers, Remisol will handle deltas by marking it with “X” (fail), and D for pass.  For more detailed information on the handling of these samples, see: Handling of Critical, Review and Delta Flags on the LIS, which can be found in the main Chemistry manual.
· The result may also have a postscript of “HH”, “LL”,  indicating that the result is above (H) panic High (HH) or below (L) , panic low (LL), for a particular analyte. Remisol data manager also utilizes colors for flagging results and is defined in more detail in which once again the above-mentioned policy.  will give further details on this.


E.      Add-ons
Verbal Add-on’s will be handled as follows :
· If an outreach physician calls to add on a test, the Outreach Department will request a written form from the physician’s office or an electronic request via physician office interfaces prior to adding a test.  The request will detail the testing requested and at least two patient identifiers.  In either case, testing will not be ordered or performed until written or electronic authorization is received.
Electronic Add-ons 
· Emergency Dept. at TMH – An electronic addon slip will be generated via Lifechart. The provider is responsible for performing this function in Lifechart.  The add on slip will print at the designated printers in the laboratory.   The request will be processed and performed.  The electronic slip has all the required documentation and will be scanned into Lifechart attached to the patient’s record.
· Inpatients- Verbal requests are not accepted from inpatient units. The lab staff should instruct the caller to enter the request into Lifechart using the “Add-on” flow.. 

· A technologist always has the discretionary authority to repeat a sample which meets all the algorithms for result acceptance, yet they feel the results are questionable or the pattern of result change isn’t consistent.  

· If a verified result is found to be in error, the technologist MUST notify the requesting unit/ physician immediately of the error.  The technologist, using Results Entry, must correct the result.  A comment should then be entered and must include the name of the person receiving the call, the date/time the call was placed and the name of the technologist. A SafetyNet event should be entered.

· Analytical Measurement Range 
All assays have specified analytical range which should not be exceeded when reporting.  For results outside this range, results will be reported as “<lower limit” or “>upper limit”.   Several assays have an extended AMR due to auto-dilution systems on the analyzers. Auto dilutions will be periodically verified throughout the year to ensure the accuracy of the dilutions being made.  Selected samples where auto dilution has been utilized will be manually diluted and the results compared.  If the results are within ± 10% of each other, the verification will be accepted.
Likewise, all assays on the Centaur that have an “on board” diluent will be checked according to the same protocol.

·  Clinical Reportable Range Summary:
· All enzymes are to be diluted no more than 10X.    Results which are still above the reportable range should be reported as “> dilution factor x linear range upper limit”, which are specified in the individual procedures and in the AU Ranges Information Sheets. 
· Ammonia, Chloride, Potassium and Sodium are never diluted and are reported out as “> upper limit of the reportable range”.
· For analytes on the AU and Centaur, an upper limit of the Clinical Reportable Range has been determined.  Refer to reportable range spreadsheets “bible’ for details. 
· Osmo, and A1C are never diluted. 
· Any exceptions where values need to be diluted until numeric, refer to individual assay procedures along with a consult from Medical Director.



A. Reagents/Calibrators/Diluents/QC Materials

· All reagents, solutions, calibrators, stains, chemicals, and controls must be properly labelled as applicable with the following elements:
1. Content and quantity, concentration or titer
2. Storage requirements
3. Date prepared, filtered or reconstituted by laboratory
4. Expiration date and new expiration date if opening the container changes the expiration date, storage requirement, etc.
· When calibrators are reconstituted, the containers will be labeled as to the contents and lot #, if needed for cross-reference of calibration values, if not already on label.
· Reagent/Calibrators/Diluents will be stored according to manufacturer’s recommendations and if not used, will be discarded when the expiration date is reached.
· If manufacturer does not specify an expiration date for a reagent, the vendor or contact number on SDS sheet should be called to confirm the open reagent stability. Once determined, that date should be marked on the container.
· Unless specified by the manufacturer, components of kits will only be used within a lot. Components from different lots will not be mixed.
· Calibrators-Only manufacturer recommended calibrators will be used. 
· To determine frequency of calibration, manufacturer recommendations can be followed but may be modified based on assay performance.
· Once a bottle of Calibrator or QC material is opened, the expiration date of that opened bottle is sometimes different from the expiration date of the same material if it was unopened.  If this is the case, the bottle/tube must be labeled with the date opened and the ‘new’opened expiration date.  
· Stability requirements of reagents, calibrators and QC materials are posted in lab and kept updated by senior technologists. Refer to the following charts for stability requirements  which lists reagents, calibrators, and QC material by test. 
[bookmark: _Hlk92722404] Centaur_Chart1
AU-Polymedco_Tosoh_Chart2 


B. Quality Control
Overview

QC material are performed using the same methodologies as patient samples and are performed by the technologists who are approved to analyze those samples.

Refer to the following for QC materials, performance and acceptance guidelines. This information is posted at the performing workstations. 
QC1_QC flowchart
Centaur_Chart1
AU-Polymedco_Tosoh_Chart2
AU  Quality Control Schedule 
XPT Quality Control Schedule 
 

Beckman AU

The fundamental purpose of any quality control program is to ensure that the data that enters the patient’s record or is communicated to the attending physician is an accurate measure of the requested analyte.

· Quality control for the AU is based on an internally consistent system.  The instruments are calibrated with Beckman Calibrators/Validators.  Following the procedures described in the AU manual, the Technologist or Senior technologist will calibrate each analyte, as needed, using QC as the determinant factor of calibration acceptability.  The QC used for most analytes will be the BioRad Multiqual Levels 1, 2, and 3.  All three levels of QC must be run after each calibration and each within lot calibration.  All three levels must be found to be within the established ranges.  If this is not the case, follow appropriate troubleshooting techniques outlined later in this manual.  Once acceptable results have been obtained, the results of this will be maintained in EQC.

·  Since it is not practical, precision and accuracy for all analytes is only determined during implementation of a new assay, or in the case of instrument failure with suspected issues related to precision. Correlations between the two AU analyzers at TMH and those at RIH (different test menus will be utilized to incorporate all our testing during the week) will be performed at least twice per year and more often if the need arises.

· Instrument performance is continuously monitored via the stored statistics for each control analyte.  From this data, the instrument calculates the mean, standard deviation and coefficient of variation for each analyte.  Subsequently, as each analyte in the specified controls is measured, the variation of the result from the mean is calculated.  Therefore, after repetitive analysis of the QC material on both analyzers, the laboratory has established acceptable limits for each of the analytes on all the controls.  These limits are programmed into each instrument and become the limits that are to be used to accept or reject the performance of the instrument on each shift. QC is also managed with EQC in Remisol. We use the absolute QC acceptance rules where all levels assayed must be within acceptable limits, prior to the release of patient results, unless specifically released by a Senior technologist or Manager.

· Where available, QC data will be submitted for peer group analysis.  The subsequent report provided will be reviewed comparing our Mean, SD and CV.  Periodically, to test for imprecision, we will flag any CV which exceed 1.25 x Peer CV for that level QC and investigate as warranted, which will include comparing the most recent period, to see if the issue still exists.  Additionally, monthly QC Summary reports will be reviewed and deviations above what is expected will be investigated.  

· [bookmark: _Hlk106351123]At least two levels of serum QC materials to be performed on the AU’s, will be run daily at scheduled times throughout the day. The specific times will be kept updated and posted in the lab on the “AU QC Schedule” and available for all staff to refer to. Revisions of this schedule may be necessary due to changes such as low staffing or adjusted workflows. In addition, a Midpoint level 2 will be included on the schedule to run at certain times of the day, after the change of reagents (within lot or new calibration), after maintenance, or when a technologist determines its necessity. 

· The Urine QC materials will be also be run daily and that information is also included on the AU QC Schedule. Note that some procedures are only run on one instrument and the QC data is appropriately limited to that instrument.

· In summary, QC schedules, acceptable ranges and qc materials will be updated and posted in real time on the QC Schedule and the QC ‘red’ ranges charts for all of the AU assays. 
· The typical duration for a “lot number” of  Multiqual QC material is variable based on shipments.  Data on each new lot number of QC that is used will be collected during a crossover period.  The goal would be to obtain approximately 20 data points to establish a provisional range, which could then be adjusted as warranted.	Comment by Theriault, Shannah L: Multiqual lots go longer than 18 months.  We will be in our current lot for 24 months. Can this be changed or removed?  Saying "up to 18 months" may cause a problem if we are found to be using the lot for longer than that. 	Comment by Napert, Debra A [2]: I updated with "variable"

· For all QC that is run, the results must be within established limits for the analyte before any patient results involving that assay are released.  If the result for an analyte differs from the acceptable value by >2 SD a flag “Greater than 2 SD” will be printed in the remarks column.  Any analyte with this flag requires corrective action before patient samples are run and verified.  If, following corrective action, the repeat control is within acceptable limits, patient samples may be tested.  If the results of the QC are still not within acceptable limits after repeating the analysis once, if outside the Red Range limits, the same control material may not be repeated again.  Repeat testing with new QC material must be performed.  If the results are still outside the Red Range limits, the technologist should refer to the Procedure To Follow When Quality Control is “Out of Range”, found later in this procedure.   Once resolved, the source of the error and the corrective action taken must be logged in the QC Incident Report sheet and in EQC.  

· For the “additional” Level 2 QC runs, the results must be within the limits programmed into the AU’s; typically, 3 SD.  If a result is found to be outside these limits, the QC may be repeated once.  If the result is still outside these limits, both Level 1 and Level 3 QC must be run with all applicable rules.

· To detect trends, the Director of Clinical Chemistry or designee will review all QC daily (Monday through Friday). At the bench level,  each tech verifies QC is acceptable after running it. Further, the Senior technologists or the Associate Director responsible for QC will then review this information monthly.	Comment by Theriault, Shannah L: We may want to clarify this. 
Senior Techs monitor the QC daily (Monday-Friday) and Director (Dr. Latif) signs off on monthly reviews. Would we need to make the senior techs designee? 	Comment by Napert, Debra A [2]: You already are listed in the delegation statement for chemistry.  Dr. Grisson has delegated to all of you, SL and chem managers.

· When QC is complete, the performing technologist must check off and initial that QC has been performed, including repeats.  QC for all shifts must be checked off by the performing technologist.  Remisol EQC collects all the data and will automatically include “in” values into statistical pool. “Out” values must be appropriately dealt with by technologist noting corrective actions on the EQC Out Values Sheet and in Remisol EQC. Technologist must initial off QC sheet verifying that QC has been performed and is within range.


· At least on a monthly basis, the cumulative QC data will be printed from each AU for each level of each QC.  The data will be reviewed and the obtained means from each system will be compared.  Both the Associate Director and Senior technologist in charge of QC will evaluate the data.  Analytes where a significant difference in the observed mean value exists, will be further investigated.  A Levy-Jennings plot may be generated to aid in determining the cause of the difference.  After this review, the difference will be deemed acceptable, or recalibration of both systems may be required to attempt to bring the mean values closed together.



Siemens: Centaur

· At least two levels of serum QC materials to be performed on the Centaur’s, will be run daily at scheduled times throughout the day. The specific times will be kept updated and posted in the lab on the “Centaur QC Schedule” and available for all staff to refer to. Revisions of this schedule may be necessary due to changes such as low staffing or adjusted workflows.	Comment by Theriault, Shannah L: I will make us a schedule to post. I will email it to you to add to document control 	Comment by Napert, Debra A [2]: Perfect.  thanks
· Exceptions include:
· Stat testing on an assay not normally performed on a shift.  In this case, all normal QC for the analyte will be performed and found to be acceptable before a result can be released. 
· Some analytes have been validated by the laboratory to be run on both analyzers in emergency situations (when primary analyzer is inoperable). All levels of QC will be run, verified within range, and documented by technologist prior to running patients.  	Comment by Theriault, Shannah L: Feel free to reword! Just thought this info needed to sneak into the procedure somehow
· Technologists will initial the QC on the provided sheets to document it was performed and passed.  Absolute ranges are used at this workstation, so all obtained results must be within the established limits before any patient results can be verified for that analyte. All QC data is collected and stored in the analyzer’s software.
· Note: Addition of Red ranges for Centaur assays. Anything out of red ranges will warrant running of both levels of QC, troubleshooting and backtracking of affected analyte.

· If a result is found to be outside acceptable limits for that particular analyte, any corrective actions should be recorded directly onto the QC outlier sheet.

· The sheets must be initialed by the performing technologist and will be reviewed daily by the Associate or Medical director of Chemistry or designee.  It will be the responsibility of those signing, to detect trends that may occur, but the technical operator may view the on-line Levy-Jennings plots, if desired.

· On a monthly basis, the plots will be printed and reviewed by the medical director/Associate Director/designee and adjustments to the established ranges will be made after a statistical review, if indicated.

· Initially, data on each new lot number of QC that is used will be collected during a crossover period.  The goal would be to obtain a minimum of 20 data points to establish a provisional range, which could then be adjusted as warranted.  

BLOOD GAS: GEM5000

· [bookmark: _Hlk114757145]Auto PAK Validation (APV) is used to complete the validation process following cartridge warm up. APV is run automatically upon installation of each new GEM PAK. APV uses two completely independent, NIST and CLSI traceable solutions (PCS D and E) to validate the performance of the analytical system and the other Process Control Solutions. APV must be acceptable prior to the GEM Premier 5000 system accepting patient samples. 

· Once the GEM PAK start-up and APV is completed, iQM2 continuously monitors performance of the GEM PAK, reagents, CO-OX module and sensors throughout the cartridge use-life by five specific quality checks: System, Sensor/CO-Ox, IntraSpect, Pattern Recognition (PR), and PCS Stability.

· iQM2 is used as the quality control and assessment system for the GEM Premier 5000 system. iQM2 is an active quality process control program designed to provide continuous monitoring of the analytical process before, during, and after sample measurement with real-time, automatic error detection, automatic correction of the system and automatic documentation of all corrective actions, replacing the use of traditional external QC.   

· GEM System Evaluator are products that are available from IL to GEM Premier customers. This product can be used as an external QC on an as needed basis for troubleshooting purposes (patient results not comparable between instruments) at a technologist's discretion. 	Comment by Theriault, Shannah L: Couldn't find a statement like this in the GEM procedure. Thoughts on adding this  here?	Comment by Napert, Debra A [2]: We can leave it here but if you think we should also add to Gem policy, let me now.  We can just insert it and reprint.

· To determine how soon you will need a new cartridge, consult the Tests/Days button on the upper right of the Status Bar. This information enables you to schedule cartridge changes at a convenient time. Refer to GEM5000-Blood Gas manual for detailed QC and integrity checks. 

Occult Blood – Fecal and Gastric
· Each card is accompanied by an Internal Positive Control and Negative Control and results will be recorded with each patient sample.
· An External Negative and Positive control will be performed and documented on the Occult QC Log Sheet when a new box of cards is opened. 

FIT Testing (Polymedco)
· Positive control- reconstitute with 1 mL DI water and let it sit for 15 minutes at RT.
· Negative control- is liquid ready and stable at 2-8°C until expiration date
· Run controls daily.  Frozen aliquots of positive control are stable for 30 days at -20°C.

Urine Legionella
· Each strip is accompanied by an Internal Positive Control and Negative Control and result acceptability should be noted with each patient sample.
· An External Negative and Positive Control, included in each box, will be performed and documented when a new box of test cards is opened. 
· Frozen aliquots of previously analyzed positive and negative urine specimens are used as external controls for new lots of test cards. Aliquots are tested on the current lot and new lot of test cards simultaneously. 

pH Meter
· A 4.0 and a 10.0 Buffer, used in calibration, should be run daily when the electrode is used. 
· Level 2 urine QC should be run when the electrode is used as pH quality control.

Osmolality—Serum and Urine
Calibration is to be performed at least monthly, whenever a new box of tips is opened, when the plunger tip is changed or whenever deemed necessary when performance of QC fails the given ranges.
At least once per day, QC will be performed and documented for the following QC’s and Standards:
· Clinitrol reference solution level 290
· Protinol Levels one, and three (240 and 320)
· Biorad Liquichek Urine QC Level 2

A1c Analysis
· Calibration is to be performed after a new column installation, maintenance performed on instrument, or whenever the QC or chromatogram results warrant a new calibration. Tosoh manufactured Quality Control (Levels 1 and 2) are run at least once daily when patient testing is performed, at instrument start-up. And, again for each change of elution buffers, hemolysis and wash solution, filter, column, and after calibration. 

Drugs of Abuse
· Quality Control is to be run once per day following the current QC schedule posted in the lab or whenever a new cartridge is loaded or calibrated. Most assays share a low and high QC material. THC, OPI, OXY, BUPREN and FENT each have their own separate low and high QC material. The QC will result out as a value and must fall within the predetermined range established. If the QC is out of control, it must be repeated. If it continues to be out, it is to be recalibrated along with any other troubleshooting techniques. 



New Reagent Lot Validation

There is a process to confirm that new lots of reagents respond to QC and patient values as the previous and/or current reagent lot before being placed into service. The purpose of this check is to confirm that the use of new reagent lots and shipments do not affect patient results. 

Quantitative: For quantitative nonwaived tests, patient specimens should be used to compare a new lot against the previous lot, when possible. Manufactured materials, such as proficiency testing (PT) or QC materials may be affected by matrix interference between different reagent lots, even if results show no change following a reagent lot change. The use of patient samples confirms the absence of matrix interference. The following materials may be used:
1. Patient samples tested on a previous lot.
2. Reference materials or QC products provided by the method manufacturer with method specific and reagent lot specific target values.
3. Proficiency testing materials with peer group established means.
4. QC materials with peer group established means based on interlaboratory
comparison that is method specific and includes data from at least 10 laboratories.
5. Third-party general-purpose reference materials if the material is affirmed in the package insert or by the method manufacturer to be commutable with patient specimens for the method. 
6. QC material used to test the current lot is adequate alone to check a new shipment of the same reagent lot, as there should be no change in potential matrix interactions between the qc material and different shipments of the same lot number of reagents.


Procedure:  Centaurs 
Two levels of QC material are run to confirm acceptability of the new reagent lot. The ideal acceptable QC values of the new lot should fall within the given 1SD range of the peer-based mean of the assay.
1) Enter the new lot and/or calibrator in the Reagent Logbook of the instrument being used.
2) Calibrate the new lot of reagents, run two levels of QC material and accept the reagent as valid if the QC falls within the 1SD range established and posted.
3) If the QC is outside the 1SD range, then attempt to troubleshoot so as get the QC within the 1SD range, otherwise, repeat Calibration.
4) If after the second calibration, the QC is outside the 1SD range, but within the 2SD range:
1. Accept the Calibration
2. Notify or leave a note to alert Senior techs of the QC situation with the new lot of reagent.
3. At this point, run 5 patients with the old reagent lot and if the results agree within 2SD, it will be considered a QC matrix issue.
5) If the patient results are unacceptable, then, do not use this lot. Attempt to borrow or procure another lot of reagent.  Follow the above procedure to alert users of the QC issue with the reagent on that instrument.


Procedure:  Beckman AU’s
Two levels of QC material are run to confirm acceptability of the new reagent lot. The ideal acceptable QC values of the new lot should fall within the given 2SD range of the peer-based mean of the assay.
1) Enter the new lot and/or calibrator in the New Lot Reagent Logbook. 
2) Calibrate and/or Blank the new lot of reagent, run two levels of QC material and accept the reagent as valid if the QC falls within the 2SD range established and posted.
3) If the QC is outside the 2SD range, then attempt to troubleshoot so as get the QC within the 2SD range. Examples of troubleshooting steps include:
· change the reagent, 
· change or repour the calibrator, 
· change, or repour the QC
· clean the probes
4)   If after troubleshooting, the QC is outside the 2SD range, but within the 3SD range, 
Rerun at least five patients that were performed on the previous lot of reagent. The new lot of reagent is acceptable if the patient results are within the spread of the 2SD range for that analyte. If the reagent is acceptable, then
1. Enter these results in the reagent logbook as well as the QC obtained
2. Relay this new lot information to a Senior technologist, Manager or Director
3. Enter QC values on clipboard near analyzer.
4. Put a note on the whiteboard to alert other Technologists of the QC situation with the new lot of reagent.
5)  If the patient results are unacceptable, then, do not use this lot. Attempt to borrow or procure another lot of reagent.  Follow the above procedure to alert users of the QC issue with the reagent on that instrument.

Procedure: (Tosoh)
1) If the alphabetical reagent/column is a new lot, ten previously analyzed patient samples will be run on the new reagent lot. The patient result difference must be less than 10% to be acceptable. If the difference is greater than 10%, a second sample can be analyzed. If still unacceptable, consult the Senior technologist, Scientific Director or Manager. This lot of reagent will not be used for patient testing without approval. An alternate lot of reagent must be tested.

Qualitative: minimum cross-checking includes retesting at least one positive and negative sample with known reactivity against the new reagent lot. Examples of suitable reference materials for qualitative tests include:
1. Positive and negative patient samples tested on a previous lot;
2. Previously tested proficiency testing materials;
3. External QC materials tested on the previous lot
4. If none of the above options is available, control material provided by the assay manufacturer with the new test kit.

1) Procedure: (FIT Polymedco, Legionella Ag)
Perform the cross check before implementation of new lot. Results must agree with current lot results.  If they do not, repeat testing.  If still unacceptable, consult the Senior technologist, Scientific Director or Manager. This lot will not be used for patient testing. An alternate lot of reagent must be tested, or tech support can be called to investigate the possibility of bad kits or reagents. 


Same Lot New Reagent Shipment Check

There is a process to confirm that new shipments of the same lot of reagents respond to QC and patient values as the in-use reagent lot before being placed into service. The purpose of this check is to confirm that the use of new reagent shipments does not affect patient results. 

QC will be run and tracked on the Same Lot New Shipment QC Check worksheet. Limits of acceptability for QC results will be followed. Any discrepancies will follow existing troubleshooting steps. 



Frequency of QC  

QC for Beckman AU’s, all AU assays, both serum and urine, refer to posted AU QC Schedule in main chemistry lab for QC frequency and times.  

QC for Siemens XPT’s, all XPT assays, refer to posted Centaur QC Schedule in main chemistry lab for QC frequency and times.  



Procedure to Follow When Quality Control is "Out of Range"

· Refer to QC1_QC Flowchart 
· Beckman AU and Centaurs: Run the appropriate QC material and levels as posted on QC Schedule. Determine if QC is acceptable by checking posted acceptable QC ranges for all analyzers.
· If results are not acceptable, the “out of control” result should be recorded.
· Note:  If a new lot of reagent is in use, there could be as much as a 5% shift of QC means between lots.
· For AU and Centaur assays, the results must be within established limits, (usually ± 2 SD) for a particular analyte before any patient results involving that assay are released.  On the AU’s if the result for an analyte differs from the acceptable value by >2 SD a flag “Greater than 2 SD” will be printed in the remarks column on the AU printout.  Any analyte outside of established acceptable ranges, requires corrective action before patient samples are run and verified.  If, following corrective action, the repeat control is within acceptable limits, patient samples may be tested. 
· If the results of the QC are still not within acceptable limits after repeating the analysis once, the same control material may not be repeated again.  A freshly poured aliquot of QC may be run now; if the results are now acceptable, patient testing may be resumed.
· If the results of this fresh QC are outside of the red ranges (Red Range list posted near workstations) patient testing must be suspended.  
· Check/perform the items below to bring the analyte into proper control:
- Review Levy Jennings plots to see if trend has developed 
- Remove that reagent and recalibrate if necessary
- Change lot number of reagent and recalibrate if indicated. Confirm the lot of calibrator is the same as what is installed on the instrument.
-Check system parameters such as temperature and humidity
    -Is the analyzer operating properly? Refer to the specific troubleshooting section of Operator's Manual.
· Check that the posted QC means are identical with those entered into the analyzer.
· Repeat the QC after corrective action has been identified.
· Document all corrective action in the QC incident binder.
- On the Centaur:
- Check Levy Jennings Plots
· Recalibrate analyte
· Change reagents / ancillaries
			- Check instrument settings/parameters
- Is the analyzer operating properly? Refer to the specific   troubleshooting section of Operator's Manual
· Notify Manager/Senior technologist, if the problem persists. If none are available call the hot line for assistance.
· 
· If the problem was resolved by one of the above procedures, document your resolution of the issue in the QC Incident Log Book for the AU or Centaur, or directly on the QC sheet.

· Backtracking of results: Once the analyte has been established to be “in control” the technologist will be required to spot check patient results to ensure their accuracy.  This process should begin with those most recently run and proceed backward in time until a point is reached where the repeated results agree with the initial result.  At a minimum, five patient results spanning a significant portion of the reportable range should be found to check before the issue is thought to be resolved, unless a smaller number of patients were performed for that assay. The data should be reviewed by a Senior technologist, Manager or Director at the earliest possible time. If a Director or Sr. Tech  is not immediately available, a reasonable process to determine if corrective action is needed is that the results should not change more than 15% or two SD on the comparable level of QC material (whichever is greater). It is important to note that if patient retesting resulted in a significant difference and results need to be error corrected, those corrections need to be done immediately and all inpatient changes should be called to the unit. This includes outpatient (Outreach) result changes.  Again, any changes that result in a value that then becomes a red critical, that value needs to be called irrespective of the time of day. Most importantly, if any question remains regarding the decision-making process, call the Manager/Senior technologist for assistance. 

· If the problem was resolved by one of the above procedures, document your resolution of the issue in the QC Incident Log Book for the AU or Centaur.

· If the problem still exists, contact Manager/Senior technologist, run on alternate instrument (where applicable) and call field service.

[bookmark: _Hlk506466751]Intermittent Testing is defined as tests that are taken out of production for a time (for example, seasonal testing for influenza). A test is considered to be taken out of production when (1) patient testing is not offered AND (2) PT or alternative assessment, as applicable, is suspended. When a test is put back into production, the following requirements must be met:
· PT or alternative assessment performed within 30 days prior to restarting patient testing
· Method performance specifications verified, as applicable, within 30 days prior to restarting patient testing
· Competency assessed for analysts within 12 months prior to restarting patient testing



Quantitative Cut-Off Values (for Qualitative Tests)
For qualitative tests that use a quantitative cut-off value to distinguish positive from negative results, the analytic performance around the cut-off value is verified or
established initially, and reverified at least every six months thereafter.  For drugs of abuse and FIT testing, the manufacturer QC material is verified as suitable and near the cutoff values. Essentially, cutoff verification is being done every day when the QC is performed as well as with changes of lots, replacement of major instrument components, major service, trends or shifts in QC, and any other situations where analytical performance is questioned. 






Exponentially Weighted Moving Averages (EWMA)
Remisol EQC

That is EWMA is an additional Quality Control Method which is designed to be an
earlier indication of a problem in the test system than the commercial controls. It is
meant to warn the user of a potential problem so that the user has time to investigate
the problem before the commercial quality control would provide an “outside
acceptable limits” error. Note that this method of using patient moving averages does
not replace the need to run commercial quality control with the frequency defined by
regulatory agencies.

This method uses 20 patient samples. However, instead of calculating the moving average by batch, EWMA calculates this average after each sample analysis. Moreover, in the calculation, each sample is given a different weight so that the most recently run
sample has more significance (weight) than the previous samples. The sample
that was run most recently to the current sample has the next highest weight in the
calculation and so on down to the last run sample which would have the least amount
of weight.


Example of the EWMA Weighting system:

First sample run 		10th sample 		Last sample run
Weight:	 1% 				10%			 20%

Things to look for when alerted for a moving average failure:
· 4 consecutive patient values above or below 2SD’s will impact the moving average.  Make sure that the points affecting the moving average failure are different patients.  Critical high or low repeats could be entered into the data falsely affecting the moving average.
· Is there a particular trend present?  Are the patients trending above or below the mean?  For example: If K+ on AU-a flow cell #1 was just in on the high end for QC, your patients could also be trending upward on this particular flow cell.  If this is the case, the flow cell should be recalibrated, and QC should be rerun.
· Refer to troubleshooting flow chart posted at EQC bench as well as notify senior technologist or manager for significant events or issues. 
· 

Post-Analytical Considerations


Post analytical procedures are devised to check for possible clerical and analytical errors including patient misidentification, sample contamination and analytical errors.  Any errors detected at this point must be treated as all others.  The incorrect result should be amended, and notification of the requesting location/physician of the change will occur.  A footnote detailing who was notified, using the template “CR” (corrected result called to) and a notation made in the patient report showing the original result and the corrected result. All significant errors must be entered in the hospital Safety Event reporting system. 

A.	Supervisor Reports

· The Supervisor Report is a listing of all results generated by each Workstation on the prior day and can be generated by the LIS each morning or configured for any time frame desired by the user.  The Medical Director of Chemistry, Senior technologists or a designee will review these reports daily (Monday through Friday).  The workload generated on weekends and holidays may be reviewed on the next regular shift (Monday through Friday).

· The report is checked for evidence of repeats, verifications, and footnotes to ensure that proper notification of physicians / staff of all critical values, unacceptable samples and error correction notifications were made.  If deficiencies are found in this area, a copy of the patient’s report is generated and given to the Manager of the area, who will notify the technologists of the situation and keep the documentation as a part of the technologist’s annual review.

· The report will also be checked for day-to-day inconsistencies in patient results.  This is easily seen by the presence of one or more delta check flags (“D”) on the report.  These may be investigated against previous results on the patient in the LIS.  If necessary, stored samples may be repeated to ensure the accuracy of the results.  To accomplish this, all samples are saved for a minimum of 72 hours.  If an error is found, the process described above is followed.

· Once reviewed, a notation of the review is made on the daily log sheet, detailing any notable issues found.  

B.	Exceptions Report

· The Exceptions report lists all critical values, delta values, and any result modified after verification The Manager or Senior technologists will be assigned the responsibility to check the Exceptions Report periodically.  The information contained on this report will also be seen on the Supervisor Report, which is reviewed daily.  The purpose of this daily review is for the detection and correction of significant clerical and analytical errors. 
· This check is also to monitor tech competency, as to the frequency and type of errors that are occurring. If trends are noted either in frequency with a particular technologist or a certain type of error, action plans can be put into place to try and minimize its occurrence.
· This internal QA of tech performance is used in the annual review of the technologists.

C. Partially Received Report

· Each day during the AM shift, a technologist in chemistry will generate the “Partially Received Report” for TMH.  This report lists all samples that have been ordered by units as “Collected”, but still have not been received by the laboratory.  In addition, it lists other procedures ordered on the same accession number, which are in various states of receipt, so that aliquoting of existing samples can be accomplished to perform the ordered testing.

D.  Pending Report by Resulting Worklist (Holdover Log)

· A Pending Report should be generated at least once during each shift for all workstations in Chemistry.  The purpose of this report is to indicate to the technologist all testing for a Workstation or Template that has been received but has not yet been completed.  This is particularly useful in “identifying” a sample which has been received but may not have been assayed in an appropriate timeframe. 

F.   Retention of Documentation

· All “Repeat Sheets” are saved for a minimum of two weeks as well as other pertinent laboratory documentation.


G.  Verified Results Report- Audit of Manual Results 
· A Verified Result Report will be run in order to audit all manually transcribed results that were entered into the Soft lab system.  The generated report will be compared to the hand-written worksheets at the Manual Bench.  The purpose of this process is to audit errors when transcribing results into Soft.  This report will be done daily or may be done after weekend or holiday.   

H.  Therapeutic Drug Monitoring on Reports
· Lab will report out TDM results with reference ranges. With the implementation of Lifechart (EPIC), the clinician can easily and accurately link TDM results from the laboratory to the dosage and time of drug administration.  In Lifechart under Chart Review, on the “Labs” tab, the drug result can be selected, and lab report can be seen. From the same screen, click on “Meds” tab to see dosage and timing of drug administration.  
G. Toxicology Reporting
· All drugs of abuse (i.e., Amphetamines, Barbiturates, Benzodiazepines, Cocaine metabolites, Fentanyl, Methadone, Opiates, Phencyclidine, Tetrahydrocannabinoids, Oxycodone, Buprenorphine) immunoassays are performed on urine samples unless otherwise footnoted in the LIS record.  The following statement will appear in the LIS report on all patients with drug screen results. Assay cut-off concentrations are defined in Lab Guide.
Note: Drug of abuse immunoassay results are from screening
methods. Positive screening results will be reported as "POSITIVE SCREEN".
Drugs of abuse confirmed as present are reported as
"POSITIVE". If confirmatory testing is desired, it must be
requested as a separate order to the Toxicology Lab
WITHIN 5 DAYS of sample collection. Unconfirmed screening
results should only be used for medical purposes and must not be used 
for non-medical purposes.
· Cutoffs, Results and Specimen Handling
ND= None Detected
POSITIVE SCREEN = Positive but has nNot been cConfirmed
Inconclusive Equivoca= Result is numerical value with D-flag from AU l= Undetermined
pPending = OXY result is numerical value with D-flag from AU 
· Remisol will convert the values directly outputted from the AU into a POSITIVE SCREEN or ND result based upon each analyte’s predetermined cutoff. Any result above the cutoff will result as POS SCREEN, while any under the cutoff will result as ND. 
· If the AU result is Ppositive,  the analyzer will automatically repeat the assay. If the repeat result is negative, the result will appear in Remisol as Equivocal. If the repeat result is positive, the result will appear in Remisol as POS SCREEN. You will then verify what Remisol reports out. 
· Numerical value with flag from AU- Do not report out AU repeat value
Report as Inconclusive with comment: 
· Unable to result due to elevated absorbance readings. This may indicate an interfering substance. If confirmatory testing is desired, contact the Toxicology lab within 5 days of sample collection. (8/2021)
   *Exception  is OXY - report as "pending" and send to RIH for confirmation
· OXY - Any results in Remisol that give a “D-flag” or numerical values will be repeated. After the repeat we will report the test out as pending and send the specimen with a copy of the report to Toxicology for them to confirm.  
· All urine containers for Drugs of Abuse will be saved along with the sample used on the AU to be sent to Toxicology for confirmation. These samples will be sent out by the Send outs department on predetermined courier runs during the weekdays and in batches by 1st shift on weekends. Samples will be batched as Toxicology doeswill not perform them testing on all shifts. until the following day. 
· All positive DAU samples will be repeated on the AU. If the subsequent repeat result is posted as “None Detected”, a result of “EQUIVOCAL” will be reported. The results will include the following footnote:
Result of this assay is Equivocal. Initial screening by
immunoassay provided a POSITIVE result, with the sample
reading slightly above the cut off concentration. Repeat
analysis provided a result that was NEGATIVE, with a sample
concentration reading slightly below the cut off
concentration. A repeat sample or confirmatory testing
is suggested.
Attachments:  
QC1- QC flowchart 

Refer to charts posted in lab: 
Centaur_Chart1
AU-Polymedco_Tosoh_Chart2 
AU QC Schedule & AU acceptable ranges
Centaurs 1&2 QC schedules & XPT acceptable ranges
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