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3a.  Identify principles and uses of quality improvement and quality control procedures

  (1)  General concepts of quality control

    (a)  Responsibilities

      1   Performance

        a    once daily

        b    per shift change if needed

      2    Evaluation

        a    observe for performance trends

        b    determine need for action

      3    Action

        a    document with reason and outcome

        b    confirm if action is appropriate

    (b)  Application and methods

      1    Reagents

        a    properly prepared and stored

        b    not outdated, deteriorated or

          contaminated

      2    Equipment - must be checked and maintained

        properly to avoid unnecessary repairs and

        down time

        a    Instruments - preventative maintenance

          performed and documented

        b    Glassware - discard any chipped or 

          broken glassware

      3    Procedures

        a    clearly outlined in Operating Instructions

        b    accurately identify panic values

        c    new procedures re-enforced during 

          in-service training

      4    Personnel

        a    must receive adequate training to maintain

          technical competence

        b    must follow procedures and instructions as

          outlined in Operating Instructions

        c    should be encouraged to attend continuing 

          education courses

      5    Test results

        a    before reporting confirm correctness 

          of calculations

        b    manual entry of results represents a 

          substantial risk for clerical errors

        c    repeat unexpected or questionable results

      6    Proficiency surveys

        a    required under CLIA '88 legislation

        b    periodically sent to participating labs

        c    results are evaluated by routine methods

          and returned to issuing agency for evaluation

        d    specimens should not receive special

          handling or processing

        e    provides a means of checking the 

          validity, reliability and long-term 

          accuracy of lab procedures

        f    available from College of American 

          Pathologist (CAP) and Center for 

          Disease Control (CDC)

  (2)  Definition of quality control material

    (a) Standards

      1    sample of exact known concentration

      2    used to calculate the value of unknown

        specimens

      3    types of standards

        a    primary - the purest form of chemical

          substance dissolved in a suitable solvent

        b    secondary -  substance physically similar

          to the substance being measured

        c    internal -  pure standards added to the

          unknown specimen, commonly used 

          in flame photometry

        d    curves, color charts and turbidity tubes

    (b) Controls-  specimens of known approximate concent-

      ration that are used to ensure short-term test accuracy.

      Treated as unknowns with ranges that are ideally close to

      expected unknown values.

      1    Assayed

        a    commercially prepared pooled serum 

        b    values are determined by the manufacturer and 

          issued with stated values for each constituent.

        c    most common control used in clinical chemistry

      2    Un-assayed

        a    commercially prepared pooled serum 

        b    values are determined by the using laboratory

  (3)  Terminology of statistical evaluation

    (a)  Accuracy, precision, and reproducibility

      1    accuracy - how close a test result is to

        the actual or real value

      2    precision - a measure of reproducibility

      3    reproducibility - synonym for precision

    (b)  Specificity and sensitivity

      1    specificity - refers to the ability of a procedure to

        measure what it is designed to measure

2    sensitivity -  ability to detect minute

        levels or concentrations of a substance

    (c)  Mean, mode, median

      1    mean - the mathematical average of a set

        of numbers

      2    mode -  the most frequent value in an ordered

        set of numbers

      3    median - the middle value in an ordered

        set of numbers

    (d)  Standard deviation - the range or distribution of

      values about their mean

    (e)  Frequency distribution -  arrangement of statistical

      data that demonstrates the occurrence of a value of a

      variable

      1  1SD - 68% Confidence Limits

      2  2SD - 95% Confidence Limits

      3  3SD - 99.3%  Confidence Limits

    (f)  Coefficient of variation

      1    expresses standard deviation as a percentage 

        of the mean

      2    calculated be dividing the standard deviation by the

        mean and multiplying by 100.          

    (g)  Levy Jennings Charts - charts used to graphically

      represent quality control data

    (h)  Westgard multi-rule evaluation - utilizes a series of rules

      for interpreting control values

      1    12sd - indicates one control observation

        exceeding the mean by + 2 S.D. warns technic-

        ian to begin watching for shifts or trends

        in the control data

      2    22sd - one control observation exceeding

        the mean + 3 S.D. alerts technician that

        control value should be rejected as a ran-

        dom error and repeated.  If out again all

        patient results should be held until the

        problem is resolved

      3    22s - two consecutive control observations 

        exceeding the same mean + 2S.D. the results

        should be rejected due to systematic error.

      4    R4s - one control observed exceeding the mean

        + 2S.D. and another exceeding the mean - 2S.D.

        should be rejected as a random error, controls

        should be rerun.

      5    41s - four consecutive control observation 

        exceeding the mean by + 1S.D. or the mean by

        - 1S.D. is evidence of a systematic error and

        the procedure should be checked to isolate possible 

        equipment malfunctioning or technician error.

      6    10mean - ten consecutive control observations

        falling either above or below (same side) of

        the mean, indicates a systematic error; all

        results should be held until the problem is

        resolved.

  (4)  Initiation of quality control programs

    (a)  Initial data collection

      1    collect  for a minimum of 15 days

      2    optimally collect for 21 days or longer

        if time permits

    (b)  Data calculation

      1    Manual

        a    common terms and symbols

          1    ( = summation of

          2    Xi = individual test results

          3    X = mean value

          4    n = number of observations


          5    d = difference  ( Xi  -  X )

        b    determine mean

        c   calculate difference from mean for

          each daily value

        d    the sum of the differences squared is

          then used to calculate the standard

          deviation by the following formula:

          

                                             S.D. = +  (  ( d2         

                                                                 n-1

      2    Commercial

      3    Computer - use minimizes the potential for

        calculation errors

  (5)  Documentation          

    (a)  Accuracy of reports and data transcription

    (b)  Preventive maintenance and repair logs

      1    provide accurate records of scheduled 

        maintenance and all unscheduled intsru-

        ments

      2    required be Joint Committee on Accreditation

        of Hospitals ( JCAHO) and College of American 

        Pathologist ( CAP ) accreditation programs

    (c)  Reagent lot changes

      1    recommend check upon receipt

        a    expiration date

        b    compatibility with current procedure and

          equipment

      2    record date of change 

      3    confirm accuracy of control values

    (d)  Corrective actions

      1    should be clearly outlined in 

        Operating Instructions

      2    technician performing action should

        always document with their initials

        the reviewing officials initials

    (e)  In-service and OJT

      1    used to introduce new or updated procedures

      2    used to enhance working knowledge of bench

        level technicians

  (6)  Evaluation and setup of new procedures

    (a)  determine need

      1    physician request

      2    update or replace an outdated procedure

(b)  define required characteristics

      1   degree of precision and accuracy

      2    diagnostic sensitivity and specificity

      3    minimum sample size

      4    required turn around time

    (c)  review literature

    (d)  select candidate method

    (e)  write operating instructions 

    (f)  perform training of technicians

    (g)  establish reference values and ranges

    (h)  conduct regression analysis

      1    run samples in duplicate using both old

        and new method

      2    calculate correlation coefficient

    (i)  prepare and incorporate daily, monthly control

      charts

  (7)  Writing, use and review of standard operating instructions

    (a)  written to be understood by lowest level technician

    (b)  must provide detailed steps on operation and 

      problem solving procedures

    (c)    used to reduce procedure variation among technicians

    (d)   document review by newly orienting technicians and

      personnel

    (e)    document yearly review by laboratory OIC or 

      Pathologist  

  (8)  Calculation and application of laboratory reference ranges

    (a)  established by each individual laboratory

    (b)  used by physician to establish a set of physiolo-

      gically normal parameters to evaluate patient health

  (9) Use and reporting of panic values     

    (a)  Use

      1    identify values that may indicate a

        serious or life threatening situation

      2    allows appropriate action to be initiated

        as soon as possible (ASAP)

    (b)  Reporting

      1    directly to doctor or nurse in charge of

        patients care

      2    ALWAYS document date, time and name of person

        receiving panic value report on lab slip

  (10)  Quality Improvement
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