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I. Purpose:
The fundamental purpose of the program:

· Identify and/or create opportunities for improvement

· Generate solutions 

· Implement solutions

· Evaluate the effect of solutions

· Integrate and sustain improvements

· Assure specimen analysis provided within a solid quality program that includes all aspects in the pre analytical, analytical and post analytical areas
The supporting elements of the program should include:

· Management review

· Teamwork

· Improvement models and tools

· Documentation and records

· Change management 

· Communication

II. Process:

         Yearly the laboratory’s QM/CQI program is reviewed, assessed and redefined by the Laboratory Director, Laboratory Manager, Assistant Laboratory Manager and Supervisors.

         In addition to prioritizing opportunities of improvement, pillar areas of function to maintain quality operations are reviewed and assessed for function on a laboratory-wide basis and specific analysis areas.

         Pillar function areas:
          Laboratory-wide:

         Continuing education: staff  is fostered by participation or attendance in teaching programs carried out by and for the staff within the institutions of Yale-New Haven Hospital, Yale School of Medicine and by attendance at courses and regional and national professional meetings. Documentation of courses and meetings must be placed in  designated location (staff continuing education notebook) at least 4 weeks before staff member’s performance review. Courses include on and offsite conferences, seminars, unassigned online training through professional organizations such as CAP, ASCP, MTS. Etc.
Members of the lab staff are responsible for Lab Medicine teaching to individual laboratory Residents, college Allied Health hospital internships on a continual basis and trainers for newly hired lab technologists. Preparing and carrying out this teaching is an important form of continuing education for the teachers/trainers.

Competency of technical staff and physicians: laboratory staff is competency assessed yearly within individual scope of practice. Assessment is by direct observation, monitoring reporting of results, review of worksheets and quality control records, observation of instrument performance and troubleshooting, assessment of previously (or known) assayed materials and evaluation of problem solving skills. Initiated MTS computer competency system as a training/competency system to offer CEUs and lab designed competency testing for all staff. The system provides staff reminders of competency due and provides supervisory staff with documentation competency done, retraining needs and an improved system of documentation.
Laboratory quality control program: 
Internal: standards, controls, action limits, records and internal proficiency testing for every test done in, and reported by the laboratory. Records of controls exceeding action limits are kept, with a log of actions taken to bring control results back in range. Results of quality control procedures are reviewed at appropriate intervals by laboratory management. The majority of testing area QC has been moved online with Softtotal QC, preventing specimen resulting if QC not performed or is unacceptable.
External: participation in external (CAP) proficiency surveys. Analysis of proficiency materials is rotated among all technical staff with all materials handled and analyzed as patient specimens. Slides and images are retained for competency sessions of the whole staff.
Policy and procedure manuals: maintained, reviewed/or revised annually, and as needed, for new or revisions by the supervisory staff. There are procedure manuals for 1) Main Hematology lab - CBC, diffs, etc; 2) Urine and Body Fluids; 3) Coagulation, routine; 4) Coagulation, special; 5) Special Hematology, 6) Platelet Function, and 7) Bone Marrows. The style and composition of these procedures is consistent CLSI guidelines with sections for each test on "Principle", "Reagents and Equipment", "Procedure", "Normal values", "Interpretation", "References. Technical staff is required to formally review and sign-off on laboratory policies and procedures annually (on all policies and tests within scope of practice) , when a test is revised and any new test or procedure integrated into the Laboratory. Yearly and revised procedure/policy review is being transitioned  from the Twiki electronic system into the MTS and Ellucid systems to provide on-line review and documentation.
Pre analytic specimen indicators: specimens are evaluated for acceptability prior to analysis. Those deemed clotted, qns, invalid material or container, delayed in transit, outside of time limitations will be accessioned, and rejected, test(s) canceled and stating reason and caregiver notified. The calling and documentation of pre analytical problems is documented, placed on a “call list” and forwarded to the Customer Service area permitting the techs to concentrate on specimen analysis rather than calling unacceptable specimens. Any specimens received not conforming to Department of Laboratory Medicine “Specimen Labeling Policy” will not be processed. Monitoring mis-labeled specimens and unacceptable specimens is handled through the LIS. Any patient care areas with a significant number of errors are directly contacted by the Department of Laboratory Medicine Quality Assurance person. 
Specimen arrival tracking for all areas of Hematology lab was initiated, specimens are collected and received by the specimen processing area, at the “drop off bench” the lab techs track their work area specimens. This provides a real time documentation of where specimens are within lab area, when arrived or for delayed/missing specimens a source for searching to find specimen. 
Specimen, slide, report retention:

The laboratory retains all specimens (analyzed and those deemed unacceptable) and fluid and peripheral blood smears for specified period of time. Retention is to facilitate slide review if concern raised re results and in the case of reviewing actual specimen labeling to verify identification questions, questioned results and to route to another laboratory area if so needed.

EDTA (cbc) and fluids specimens and slides 7 days, urine specimens 24 hours, routine coag specimens 24 hours and special coag specimens 3 months, special hem specimens 7 days for any specimens where analysis does not require the complete specimen. All specimen result reports are maintained on the LIS indefinitely. Primary requisition slips whenever possible are scanned into the LIS for permanent record for ordering information and regulatory compliance otherwise the actual requisition slip is retained. The hospital-wide Epic computer system implementation now in place created the patient EMR where orders are primarily placed and then links the orders to the Laboratory Softlab computer system. This has almost totally eliminated the usage of paper requisitions. Paper requisitions however are still in use during computer downtimes.
Reportable diseases:

The State Health Department requires reporting of “Reportable disease and laboratory reportable significant findings” to DPH and in the case of malaria and babesia a slide forwarded to the state health department microbiology laboratory. A copy of reports submitted is retained in the laboratory also. It is the responsibility of a laboratory supervisor to insure that all appropriate paperwork and slides are timely submitted to DPH.

Complaint investigation:  complaints about missing specimens, or timeliness or accuracy of results are investigated energetically and objectively, usually by supervisory staff. Individual errors are corrected, as are systematic problems, when they exist. An “Event  Reporting” form provides systematic data collection and documentation of these problems. Results of these investigations are discussed in our supervisors' meeting and reported to the person who brought the complaint, as well as everyone in the pathway of the complaint. Complaints are responded to as rapidly as possible, in writing; these responses are kept in a file in the Lab Manager’s office.

Communication:

Logbooks: non-urgent/critical laboratory problems, issues, changes are noted in the main communication logbook or analysis area specific (which ever or both as appropriate).

Staff meetings and notes: Weekly staffs meeting are held to communicate issues, problems, announcements and need to know issues. Minutes from these meetings are posted and all staff area required to read and sign-off. 

Email: urgent dissemination of information is handled through the email option on the LIS Soft email option. This option prompts user there is email to read each time user signs-on lab computer. Staff is also alerted via Outlook email system, as is MTS competency training and assessment documentation.
TAT and pending reports: each laboratory area is responsible for calling pending/incomplete reports for its area. Reports area reviewed for missing+/or incomplete results and remedying. The reports are reviewed and in areas with TAT less than 60 minutes more frequently. The pending reports serve as priority worksheets, TAT indicators and analysis operations indicators. 

Critical Data call report: each laboratory area is responsible for calling and pursuing any critical data noted on report (either first time critical or still critical after 5 days). The report provides easy identification of critical data and need to contact LIP, versus known/repeat critical data. Also all critical data results receive a computer prompt on worklists and remain on list until call made and documented in the computer.
Critical Data call audits: periodically designated weeks throughout the year dictate an audit of all critical data calls made during specified timeframes. Data is called and documented as per lab policy. Information is also documented and called to an audit coordinator who also tracked dissemination of the information to the careprovider.

Data modified after verification report: report programmed to automatically print daily, permits the supervisors to easily review data changes/modifications. The report permits supervisors to validate that data changes documented and called appropriately, evaluate trends of changes and see ways to improve laboratory performance.

Departmental QI committee: Lab Manager and Supervisors attend and participate in the monthly departmental QI committee. The charge of the committee this year was to develop the areas of service excellence, unified department procedures/policies and to design and implement a laboratory liaison program.
Individual area quality control, quality indicators and opportunities for improvement
Hematology area:

· Continued with 3 levels of Sapphire troubleshooting experts. All staff trained on basic (1) level, intermediate (2) level training for lesser number of staff, superuser (3) level for selected staff and expert user for supervisors. Training  provided on site by Abbott Diagnostics
· Sent 3 technologists to Abbott Sapphire training in Dallas, techs represented all 3 shifts. This was to provide staff enrichment and a more indepth handling of instrument issues on all shifts
· Review of and modification of flag/result protocol to validate automated cbc/diff results are maintained level to decrease TAT and provide quality results.

· Incorporated BinaxNOW Malaria kit into use in conjunction with QBC for distinction of Malaria vs Babesia and speciation of malaria and develop algorithm for processing. Also ocular micrometer sizing employed for “worms” and any parasites with questionable identification.
· Revised reporting of PFA-100 results and clinical interpretation to provide uniform reporting and better serve clinician needs.

· Initiated ESRauto plus instrument for all ESR specimen analysis and incorporated autoverification of results to eliminate manual entry and possible source of errors..

· Initiated a new blood parasite log to include more diagnostic/defined prompts to identify blood parasites. Revised parasite analysis algorithm and reporting to be more inclusive and definitive.
· Evaluated Chronolog whole blood aggregometer and initiated process to bring instrument and technology on board.

· CD61 immunologic platelet counts evaluated for validation of flagged results to eliminate manual review and to provide more consistent count reporting.
Urinalysis area/ fluid:
An ongoing Quality Control plan is in operation in the Urinalysis laboratory where pre-analytical, analytical and post  –analytical variables of testing are monitored and reviewed to ensure quality laboratory practices. The data provided from the QC plan can detect problems in the current system and identify opportunities for improvements for better laboratory services.
The Pre-Analytical phase of testing is monitored by reviewing aspects of sample collection and processing. A current YNHH nursing manual can be provided to identify proper sample collection techniques, patient identification, preservation and transportation of urinalysis samples to the laboratory.  Unacceptable specimens ( ie. ID errors, QNS, improper collection, contamination and delay to laboratory) are tracked and evaluated to determine solutions to improve specimen quality and decrease sample rejection. 

· Any urine that needs to be shared with another lab is poured off  and split in specimen processing area 
· Workflow Issues – implementation of designated urine tubes for each laboratory area, preservative tubes for routine urinalysis decreasing unacceptable specimens due to delay in transit.

 The Analytical phase of testing in urinalysis is monitored by reviewing maintenance   and Q.C. of all instruments to assure accuracy of results. Turnaround times are also reviewed to monitor timely results. Questionable results are correlated with specimen quality and assessed. Erroneous released results are cancelled, documented in the computer and called to caregiver for explanation. Incorrect data release is immediately amended with a prompt call to caregiver alerting them of changed data. These specific samples are tracked, reviewed and solutions developed to improve quality of patient care. 

 Unusual and abnormal results are compared with previous patient results with certain abnormal results reflexing to confirmatory tests to assure accuracy of the findings. Unusual urine microscopic findings are referred to a supervisor or laboratory resident and reviewed with staff as continuing education. In addition, staff competency is done annually by observing technical proficiency and testing samples of Proficiency Testing. 

· Soft Total Q.C.- prevents data from being released when Q.C is unacceptable

· Pending Reports- keep track of sample load and reporting timely results, included Satellite labs urines on pend report to account for urines forwarded to main lab
· Review unusual findings by supervisor/ lab resident

· Changed data reports- to assure timely correction of erroneous results
· Reinstituted use of Clinitek 500 to handle extremely mucoid and bloody specimens in addition to low volume specimens 
· Deleted urine ictotest confirmation on positive bile urines and added urobilinogen to testing profile

· Initiated validation of UF1000 instrumentation to perform automated microscopic analysis to decrease manual microscopic on normal urines.
· Initiated urine reflex to culture (with Microbiology lab) to decrease number of urine cultures 

· Initiated installation of ACTII instruments to perform lamellar bodies replacing L/S ratio.

Fluids: 
· initiated processing of cellular fluid (bloody and turbid peritoneal and pleural) analysis on Sapphire
· D/C cell counts on bloody joint fluids, substituting HCT for RBC level and only counting and differentiating WBC
· Revised analysis on wound drainage to include HCT and smear for cell type and bacterial review in place of cell counts
The Post-Analytical phase of testing is monitored with follow-up of critical findings, checking data entry and monitoring computer issues.  Complaints are also investigated and errors corrected. These issues are then reviewed with staff at weekly meetings.

Customer Complaints investigated
Overall, the objectives of the Quality Management plan is to develop good laboratory practices  that will assure proper testing of patient samples with  timely results to facilitate quality patient care.  

     Coagulation and Special Coagulation


Routine coagulation
   All routine coagulation specimens are delivered to coag area test ready, all spinning is 

   done in specimen processing.
Correlation, validation, and clinical cut-off study for new Innovance d-dimer 
Procedure

Special coagulation

Chromogenic Factor VIII Assay

To provide an assay which accurately measures FVIII activity in the presence of a cross-reactive inhibitor (such as a lupus anticoagulant).
In the presence of a cross-reactive lupus anticoagulant, the clotting factor assay may be affected, and may yield a non-linear result from the three dilutions. The average, if reported, could be misleading, since the factor activity could appear to be dramatically lower than it actually is. If non-linearity is observed with the three dilutions, current policy requires that only the highest level of activity obtained should be reported out.

In a number of patients, however, the lupus anticoagulant effect is so strong that the factor assay results may be completely indeterminate, and appear to be as low as 0-1% at all three dilutions. In these patients, it is essential to have an alternate assay to measure FVIII activity accurately.

The assay for FVIII by a chromogenic method provides an accurate and reliable result, since it is unaffected by the inhibitory effect of the lupus anticoagulant upon the clotting process. 

In the presence of a demonstrated lupus anticoagulant, if the clotting FVIII is extremely low, and the chromogenic FVIII is normal, there is further confirmation of the presence of a strong anticoagulant.

           Special Hematology:
           Modification in test menu send out minimally ordered, low volume test requests.

           Investigation pursuing new computer for D10, VarientII.  Varient II computer  

           improvement facilitates direct transmission of normal hemoglobin results.    

Change in interpretive resulting to test specific code to permit interp to directly follow test result.
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