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== Presentation Outline

» Definitions and Approaches to establishing delta check
limits

» Selecting analytes for which delta checks are useful

* Developing rules for comparing them to previous results

 Investigating specimens with delta check alerts

« Evaluating the effectiveness of the laboratory’s delta
check systems

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 3

@
l[mggm What should be the policy
===~ if discrepant results occur?

A Sentinel Event:

O Delta check alert appeared on several
chemistry and hematology results for an
individiual patient.

* «Delta MCV» called the nurse on ward;
nurse acknowledged receipt;
hematology results released to the
patient chart

» Delta chemistry results were confirmed;
results released to the patient chart

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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@
(. What should be the policy
S if discrepant results occur?

-and Loboratory Medicine

O Type and cross was performed for transfusion

« Patient had no previous ABO history for
comparison

Q Patient was given 2 units of blood and
experienced a transfusion reaction

What happened?

S

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 5

@
CC What should be the policy
===~ if discrepant results occur?

THE LRB RESIWTS came
BACK . LOOKS HKE
YourR PBLoop TYPE ‘
15 B-NEGATIVE.

The wrong patient
was drawn...

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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== Presentation Outline

» Definitions and Approaches to establishing delta
check limits

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 7

.
'[L"‘W:"fﬂf"”" Delta Check: Definition*

» A comparison of two consecutive results from the same
patient, based on specified criteria, as a quality
improvement effort by the lab.

» The difference between the two sets is compared to a

predefined limit that is specific for the measurand/analyte
within a predefined length of time.

 Addresses errors that are not detectable with other
methods of QC; assesses pre-, analytical, post— errors.

*) CLSI. Use of Delta Checks in the Medical Laboratory. 15t ed. CLSI Guideline EP33. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 8
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1 Tolb Yeu
TOLEAVE YOUR
UWINE SAMPLE
1N THE RooM, |
M FINNESAN WELL. 1 PEED Ind
THE cuP Se
TECHNICALLY

1T'S MY —
TERRITORY Now! |

Two Main Goals:

Changes in patient
condition

Sample quality issues
and patient
misidentification

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 9
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cC
.’::""m“e:é’mm The Concept of Delta Checks

The use of delta check
rulesin lab medicine asa| Nosanchuk and
patient-based quality Gottman
control method was introduced as a Ladenson
introduced by Lindberg in| QC technique to |described the first F— -
1967 as a new concept | identify use of computers| This basic
related to emerging misidentified to compare approach to
technology in laboratory |specimens. They patients current |d.en.t|f.ylng
informatics. used manual and previous significant delta
checking. specimensin real| checks changed
time as results are | little in the ensuing
Am J Clin Pathol. 197462(5):707-712. | review ed. 42 years.
Clin Chem.1975;21(11):1648-1653.
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 10
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« Selecting analytes for which delta checks are useful

1

of Delta Checks:A Requisite Method in Quality Control

@
cC :
===« Audience Response

I )
/i )
”

Does your laboratory has written
criteria describing specific actions
required to handle delta check alerts?

1. Yes
2. No

12
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==+l Audience Response

Is the frequency of delta check events
monitored as part of quality assurance or
other assessment process?

1. Yes
2. No

se of Delta Checks:A Requisite Method in Quality Control 13

e
==l Audience Response

§
9
5
N 3‘

Is a checklist in use to handle
delta check alerts?

1. Yes
2. No

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 14
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o What is the Process Flow Chart
ltmmw.;«;m for Using Delta Checks?

-and Loboratory Medicine
m

Information system applies rules and

generates delta check alert(s) c
e N\ o
Goals are determined for delta check =]
procedure ©
_ Y, =
g Delta check alert(s) is investigated g
( )\ .": x
Measurand(s) is selected for procedure g 3
\ b, = [72]
S o
p < g Delta check procedure is evaluated o
Rules are selected for procedure for each o
measured: type of delta, delta check limit, o —
L and time window of previous result ) E
- ~ End
Delta check procedure is implemented in the
LIS -
~ J

CLSI. Use of Delta Checks in the Medical Laboratory. 1sted. CLSI Guideline EP33.

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control Wayne, PA: Clinical and Laboratory Standards Institute; 2016. 1
5

&
It .. Determining Goals for

" the delta check program

4 primary goals for delta checks:
Screen for misidentified specimens

Detect specimen integrity problems such as
hemolysis and IV contamination

Detect examination (analytical) issues
Monitor for clinically significant change in a patient

A\

A\

Y

Y

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 16
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s CC Selecting Candidate Analytes:
'Lmﬁg_fiﬁﬁm What are the causes of discrepant results?

Selecting Analytes Special Considerations

 Patient misidentification - Hematology
» Specimen related issues
* Post- collection

Pre-analytical
variation

Point-of-Care Measurement
Procedures
Analytical * Instrument

variation * Method Immunology and Molecular/Genetic
Measurement Procedures

Biological * Rhythmic changes

variation « Lifespan Multiple Analyte Delta Checks
* Treatment

. Straseski J. The Delta Check in Action:Causes and consequences of discrepant laboratory ~results. ARUP Lab. 1 7
. . N © CLSL Use of Delta Checks in the Medical Labomlory. 15ted. CLSI Guideline EP33. Wayne, PA: Clinical and Labomiory ~Standards Institute; 2016
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

?Tu: Pre-analytical variation:

International Federation
f Clinical

S Identification

2017 Laboratory Definition: Mislabeled
National Patient Safety Goals

The purpose of the National Patient Safety Goals is 1o improve patient safty. Tha goals focus on problems in
health care safoty and how to selve them.

» Mislabeling errors are one of the most common pre-analytic
errors in laboratory services, and they are usually detected by

[P - _ front end error checking by the laboratory or by automated
NPSG.01.01.01 Un s Jowst 10wyt iy puterts P e, e e eabent s wd o of delta Checking.
ot e b ot e 72% of errors due to mislabeled specimens
Pravant infsction Arch Pathol Lab Med. 2010 Feb,;134:244 -55.
WPSG.07.01.01 Usa the hand tors for Diseasa Con tion or the . .
g T » JC National Patient Safety Goals:

A — . = Minimum tw o unique identifiers
e S e S s = Label samples in front of patients
» One or more identifiers are incorrect
= Wrong patient label; tube label does not match paperw ork or
electronic order; contradictory labels on one tube
»  Major problem in transfusion medicine
P mn »  Difficult to detect and assess — often go unreported
. : i - 2017
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control - https:/psnet.ahrg.gov/iwebmm/case/142
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@ . . g
1,:_; | Pre-analytical variation:

S Identification

Definition: Misidentified
»  Wrong blood in tube
» Possible causes

>
>
>
>
>

I'VE MATCHED YOUR DNA,
BUT TO IDENTIFY You,

T'LL NEED YOUR DATE OF
BIRTH AND PASSWORD.

NICU, ER, geriatric populations

Sleeping, uncommunicative patients

Language barriers

Fraud

Identical names

Multiple births

Majority of errors (10/17) associated with invasive procedures are

due to patient misidentification
Howanitz et al., Arch Pathol Lab Med 2002

i

\4

—

»  Misidentification errors occur in 0.04% to 1.0% of specimens.
Arch Pathol Lab Med 2006, Arch Pathol Lab Med 2010, CLSI GP33-A

% »  Specimen misidentification can be reduced by use of advanced
S ieincoacoll it o) technological tools such as bedside bar-code identification of

patients.
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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l"t_t | Pre-analytical variation:

Che!

SR Identification

What are the analytes useful for
detecting specimen misidentification?

Those ordered frequently within a short period of time (eg, daily).
Some useful measurands/analytes for detecting misidentified
specimens by delta checks are those on commonly used
chemistry and hematology panels.

20
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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?Tu: Pre-analytical variation:

International o o =
7 Clinical Chemistry
e entrication
DE GRUYTER Clin Chem Lab Med 2016; 54(7): 1141-1145 DE GRUYTER Clin Chem Lab Med 2015; 53(3): 357-370
EFLM Position Paper Opinion Paper

Giuseppe Lippi**, Giuseppe Banfi, Stephen Church?, Michael Cornes?, Gabriella De Carli,
Kjell Grankvist’, Gunn B. Kristensen?, Mercedes Ibarz*, Mauro Panteghini, Mario Plebani,
Mads Nybo®, Stuart Smellie, Martina Zaninotto and Ana-Maria Simundic® on behalf of the
European Federation for Clinical Chemistry and Laboratory Medicine Working Group for

Edmée C. van Dongen-Lases, Michael P. Cornes, Kjell Grankvist, Mercedes Ibarz,
Gunn B.B. Kristensen, Giuseppe Lippi, Mads Nybo and Ana-Maria Simundic*, on behalf
of the Working Group for Preanalytical Phase (WG-PRE), European Federation of Clinical

Chemistry and Laboratory Medicine (EFLM) Preanalytical Phase
Patient identification and tube labelling - a call Preanalytical quality improvement. In pursuit
for harmonisation of harmony, on behalf of European Federation for
Clinical Chemistry and Laboratory Medicine (EFLM)
Clin Chem Lab Med 2016; 54(7) 1141-1145 working group for Preanalytical Phase (WG'PRE)
Addresses two of the most critical Clin Chem Lab Med 2015, 53(3): 357-370
steps in phlebotomy: Presents evidence based approach for the
+ tube labelling management of preanalytical phase and
- patient identification resu_lts of_VYG-PRE European Survey
that identified to adapt the CLSI H3-A6
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control for training programs 2

?Tu: Pre-analytical variation:

International Federation
f Clinical Che

e e Collection

Source of Variation Effect on Laboratory Result

IV Fluid dilution False increase in corresponding analytes, dilution of other analytes

Serum vs plasma Fibrinogen causes differences in total proteinlevels; clot formation causes release of K*
from platelets; extremely high RBC counts increase K* from cell leakage

Order of blood tube collection Contamination of subsequent tubes with anticoagulant, preservatives or other additives. Red
top (non-additive) tube should be used as waste/discard tube

|mproper anticoagu|ant EDTA: increased K*, decreased Ca*?, Mg+2, ALP
Sodium citrate: increased Na*, anion gap
Heparin: inhibits PCR reactions

Others: increase in predominant anticoagulant component

Long tourniquet time Concentrationof analytes, false increase in K*, ammonia, lactate
Contrast agents Some gadolinium agents falsely decrease Ca*?
Serum separator tubes Serum separator gel may absorb small molecules such as drugs. Redtop tubes

recommended for therapeutic drugmonitoring and other drug levels.

Straseski J. The Delta Check inAction:Causes and
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control consequences ofdiscrepant laboratory resutts. ARUP Lab. 22
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Intemafional Federation
f Cliical Che:

SEEE. Post-Collection

» Sample Transport:

» Timing: off-site blood drawing, delayed centrifugation, WBC glucose utilization, leakage of
RBC contents

* Temperature: Arterial blood gases, cryoglobulin, K*, lacticacid, ammonia
» Lightexposure:bilirubin, Vitamins, porphyrins

» Tube closure: pH,pCO,, ica*?, ACP, ethanol

* Pneumatictubes:maycause RBC damage

* Hemolysis is masked in whole blood samples —spin to confirm

» Centrifugation: Timely separation of serum and cells (w/i 2 hrs)
» Delayed separation affects glucose, K*,LDH, ammonia, phosphate
» Excessive spins:hemolysisdue to RBC membrane damage; K*,enzymes affected
> Storage

» Labile analytes mustbe frozen, avoid excessive freeze-thaw cycles

?Tu: Pre-analytical variation:

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control 23

?Tu What are the causes of
TR, discrepant results?

» Patient misidentification — atthe time of phylebotomy orspecimen
labeling

Pre-analytlcal » Specimen related issues (eg, specimen contamination,

H H inappropriate specimen handling, specimen interferencessuch as
Varlatlon hemolysis, and inappropriate anticoagulantsor preservatives)

» Post- collection

Analytical * Instrument
variation « Method
BiOIOgicaI . R_hythmic changes

. . * Lifespan
variation . Treatment

« Straseski J. The Delta Check in Action:Causes and consequences of discrepant laboratory results. ARUP Lab.
« CLSI. Use of Delta Checks in the Medical Laboratory. 1sted. CLSI Guideline EP33. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 24
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Federation

» Instrument-specific issues » Operator- or Method —specific
+ Reagent problems, variation in issues

reagent volumes, delivery * Dilution errors, improper mixing
* Measurement procedure shifts or * pH, temperature

drifts, » Reagent, lot changes

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control

f Cl

?Tu What are the causes of
TR, discrepant results?

Interinstrument differences — when
more than one instrument is used for
a measurand)

This is where the majority of lab’s
investigative power lies

Probe or pipettor errors
Air bubbles
Calibration

(QC, imprecision, bias, etc.)

25

» Patient misidentification — atthe time of phylebotomy orspecimen

= labeling
Pre-analytlcal » Specimen related issues (eg, specimen contamination,
Variation inappropriate specimen handling, specimen interferencessuch as

hemolysis, and inappropriate anticoagulantsor preservatives)
» Post- collection

An a.lyt_ical « Instrument
variation * Method

Biological * Rhythmic changes
Pt * Lifespan
variation * Treatment

« Straseski J. The Delta Check in Action:Causes and consequences of discrepant laboratory results. ARUP Lab.
« CLSI. Use of Delta Checks in the Medical Laboratory. 1sted. CLSI Guideline EP33. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

26
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l[%:ﬁ“’" Biological variation

» The components of BV can be used to select measurands for
detecting misidentified specimens.

+ Circadian — Once per * Delta check limits may * IV Fluids
day — Cortisol, GH change w patientage « Total parenteral nutrition

+ Ultradian - >Once per * MCV elevations in (TPN; parenteral feeding)
day = PItUItary, neonates . Chemotherapeu‘tics
Hypothalamich. « Creat decreases wage, - Dialysis

¢ Infradian - > One day — Ureaincrease w age - Surgery
Menstrual cyole (FSH, * Lifecycle changes + Organ Transplantation
cH) CEUBEE ETERD + Other medications

+ Circannual —Yearly — + Nutritional status,
VitD, Cholesterol « Activity level

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 27

&
l’ Special Considerati

of CMnk:cll Ch
.and Loboratory. Madlcine

Hematology

What values for hematology should have delta checks
to prevent pre-analytical errors?

Specimen
Misidentification

Hemoglobin Low index of individuality MCV and MCHC - show the least short-term biological
variability. Stable for 24 hr. In medical situations such as

since the reticulocyte response does not begin for two to
Low index of individuality three days.

malfunction because it is calculated from hemoglobin, MCV
Platelet Count Low index of individuality and RBC count.

Analyte Comment

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control CLSI Guideline EP33, 2016; CAP TODAY, Dec.2006 28
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ecial Considerati

m’,f"’::',,ﬁ?.,",;‘"'z.m t-of-Care Measurement Procedures

Delta Check for POC

Analyte Comment
measurement
Glucose, Problematic for several « Inherentdifferencesin methodology triggeralarge number of
Hemoglobin A1c, reasons delta check alerts between the two results, and may not be
Cholesterol, clinically meaningful

Coagulation tests

» If POC results are not entered into the main LIS database or
notdone inreal time, delta checks are likely to be no use

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control CLSI Guideline EP33, 2016

Special Considerations

:,:.ng';:f,:,mmm Immunology and Molecular/Genetic
Measurement Procedures

Analyte Comment

Multiple Analyte Delta Che
Analyte Comment
AST and ALT, Rules may be written into the LIS that identify these cases automatically .
Total Protein and Albumin Also, toflag delta check alerts that are extremely different from previous results, such as 3X

or greater than the established delta check limit

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control Lacher DA. Clin Chem.1990;36(12):2134-6, CLSI Guideline EP33, 2016 30
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== Presentation Outline

* Developing rules for comparing them to previous
results

31

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control

c What are the approaches to
i""‘m”"é?.ﬁ’f’ﬁ“ determine the limits used to
signal a delta check alert?

Limits Derived from Limits Derived from Time Interval Between
Biological Variation Patient Data Specimens, Rate
Checks, and Clinically
Significant Change
*Sources of Variation in *The Empirical Approach
Laboratory Measurements
*Delta Check Limits Derived A
*Biological Variation from the Distribution of Delta s Imple me ntlng
Values in the Patient Delta Checks in
+Reference Change Values Population the LIS
(RCV)

Sev eral approaches to setting delta check limits can be used, based on the purpose of delta check use in a laboratory .

CLSI. Use of Delta Checks in the Medical Laboratory. 1%t ed. CLSI Guideline EP33. Wayne, PA: Clinical and Laboratory

Standards Institute; 2016.
Muller Journal of Medical Sciences and Research 8(1) Jan-June 2017, 42-6.
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 32
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Climical Chemistry
d Loboratory Medicine

@
mm Biological Variation

To choose measurands thatwould be mostuseful to screen for misidentified specimens. Consists of:

Within-Subject CV, (I for individual) Normal fluctuation around an individual's
biological variation* homeostatic set pointfora measurand over a
period of hours,days,weeks, orlonger.
Between-Subject CV; (G for group) The variation among the homeostatic set pointsin
biological variation the population.
Analytical variation of CV, Represents the examination imprecision (from QC)
the measurement relevant forthe specimen being analyzed in the lab.
Index of Individuality [CVA2*CV2]"2] CV¢g The ratio of the combined CV, and the

measurement procedure imprecision (analytical
CV|/CVs(whenCV,<0.50 CV))  imprecision)CV,to the CVg

<0.60 (high individuality) = anindividual'sresults
normally stay within a narrow range compared with
the population based ref.interval.

Fraser CG. Biological variafion: from principles to practice. Washington DC. AACC Press ,2001 L. . L )
* Ricés C et al. ClinChem 1994;40:472-477 Creatinine 0.37 = low index of individuality; frequently
* http:// www. Westgard.combiodatabase1.htm measured; rapid changes expected in dialysis patients; change

http:// www. seqc.es/es/Sociedad/51/102 may indicate acute kidney injury.

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 33

&
CL  Reference Change Value (RCV)

International Federation
of Clinical Chemistry
.and Loboratory Medicine
Is the difference between serialresults (two values) statistically significant?
RCV= 212 ¢ Z o [CV 2+ CV/2]'2

can be used to determine a delta check limit.
Should be used for analytes with high individuality CV/CV;s < 0.6

Z scores If the 2 results are statisticallydifferentfrom each other, the bidirectional Z-
scores are used and pertinentin delta check limits for specimen
misidentification.

1.96 for a 95% probability (significant) - autovalidation
2.58 for a 99% probability (highlysignificant) — manual verification

Question Whether a second resulthigher (or lower) than the previous result?
Unidirectional Z-zcores are needed.
1.65 for a 95% probability (significant)
2.33 for a 99% probability (highlysignificant)

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 34
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Limits Derived from Patient Data

Should use lab data from own patient population and clinical location

— dialysis clinic, transplant unit, etc.

3 approaches to set limits:

1. Empirical Approach

Identify a goal of a detected failure
What is to be identified — sample
integrity, misidentified samples,
changes in patient condition

Some analytes more useful as delta
checks:

Little day-to-day variation

Low RCV

Low Index of Individuality

Creatinine, ALP, Urea, Bilirubin, MCV

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control

International Federation
of Clinical Chemistry
.and Loboratory Medicine

Logical

roach

Keep a delta check log

List the previous and
current results that have
delta check alerts

Note about the outcome of
the investigation

35

Limits Derived from Patient Data

Should use lab data from own patient population and clinical location

— dialysis clinic, transpant unit, etc.

3 approaches to set limits:

2. From the Distribution of delta values in the patient population

It is possible to establish and refine
delta check limits based upon patient
data.

Delta check limits should be
periodically evaluated to ensure the
analytes selected and limits used are
appropriate for the patient base and
intended purpose of the delta checks

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

Download patient data for the analyte into
a spreadsheetor statistical program

Sort the data by patient name or medical
record number

Calculate the delta differences and time

difference between consecutive results
Limit the time betweenresults

Express the differences in whatever
manner chosen — absolute, percentage,
rate change

36
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@
y f= Limits Derived from Patient Data

Should use lab data from own patient population and clinical location

— dialysis clinic, transpant unit, etc.

3 approaches to set limits:

3. Simulation of misidentified specimens

Practical roach

Inte ntionally make the specimens mislabeled,

contaminated, or otherwise compromised

Analyze to see if delta check procedures gives an alert

when a problem specimen is analyzed.
Log this information
Adjust the delta checklimits periodically

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control

"m‘mﬁm Time Interval Between Specimens

istry
.and Loboratory Medicine

Measurand (Analyte)
Example Delta

Check Limits for siirubin
some common
analytes

Delta checks are
recommended for
inpatient testing.
Generally, select
chemistry analytes that
hav e the lowest biological
v ariation. Potassium (K)

Calcium (Ca)

Chloride (Cl)

Magnesium

Total Protein

* Non-Renal
** Non-Heme/Onc

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

Clin Chim Acta. 2011;412(21-22):1973-77. 37

Time Frame

is the specimen collectiontime
difference between the currentand
previous results.

*Time interval is flexible.

Different percentages/absolute
criteria may apply to different
intervals

*Rate of change (eg, less than 5%
change perday)

*To setthe time interval slightly
longerthan one day, eg. 25 hours or
1500 minutes,or2, 3 or more days.

38
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e
FrcEs Rate Checks

* Mostly absolute rate of change or percentage rate
of change

» Percentage rate of change helpful for delta checking
analytes that display large changes overtime

« Useful to monitor some analytes for clinically
significant change eg, PSA velocity

w

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

ce - S
lL”"m“ézm""*%::"" Clinically Significant Change

* PSA velocity
*+ >2.0 ng/mL/year (> 2.0 pg/L/year)
« Stated in terms of rate checks
* Monitored on outpatients
+ Rate of Troponin rise indicative of an acute coronary event

» Various suggestions in the literature range from a 20% to a 50%
rise from the previous result

+ Stated in terms of absolute or percentage absolute terms w/o
specifying the time interval between specimens

* Monitored on inpatients

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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Intemafional Federation
f Clinical Chemistry

@
"“ Implementing Delta Checks in the LIS

ondtoborioy Medcne Considerations for determination of def®
3 basic types of rules are: » Time interval
» Absolute differences in results » Expected minimum change during this time interval,
» Percentage differences inresults based on:
» Rate of change of results * Qualitative change (eg.blood type, positive Ab to a
negative result)
[ Cremisiy || winayss | m | remaoegy |« Apsolute or percentage difference
& B gm0 T, A » The increasing and decreasing of differences
Teaw 9% o0 * Varying rules depending upon whetherthe resultis
< } below, within or above the ref. interval or additional
__;' interval dependentconstrains
S— + Pathological state — chronicrenal failure,
- chemotherapybone marrow transpant patients
-j (change in ABO), patients of differentphysicians,
)" marked changes in analyte values — cardiac markers

after heart surgery, fall in serum proteins after
- ' (us ) transfusion of packed RBCs,risein LD andfall in PLT
and WBC count after chemotherapy
* Hospital location, ordering physician, changes from ref
SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control interValS “1

cC :
== Response

Are delta checks used in the
autoverification process?

1. Yes
2. No

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control 42
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@ [ ] [ ] ]
y . Autoverification?

The delta check process was
introduced as a quality control
method to detect misidentified
specimens. But with the rise in
patient wristbands, barcode
scanning, and improved patient
identification, the frequency of
mislabeled cups or tubes has
drastically decreased in recent

years.

The process of automated as
opposed to manual delta
checking became more useful
with the rise in autoverification

of results. >

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control

44
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Presentation Outline
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* Investigating specimens with delta check alerts

SEDEF YENICE!/ Use of Delta Checks:A Requisite Method in Quality Control

Investigating specimens with delta check alerts
Delta Check Alert Follow-up Flow Chart

International Federation

of Clinical Chemistry

.and Loboratory Medicine Delta alertis
obtained

Order is investigated for invalid

previous result or suboptimal
specimen collection

Follow-up is required
in patient record,

previous historyis Is this

reviewed, or E_'

immediate health care patient

provider is contacted. L} No

Look at > 2 results to
confirm trends.
Patient location?
NICU, Labor&Deliv ery,
Oncology, recent
surgery?

Are there other

specimens
drawn fromthe
same collecton
date and tme?,

Yes

Telephone notificaion is
sent to alert other labs

receiving specimen on
same collection

Collection

contamination?
Blood transfusion recent

history?

Surgery, invasive

procedure?

Cold agglutinin, lipemia,

hemolysis?

Reagent change, protocol adjustment,
service call, power source issue?
Examination is repeated on another
device, device QC/QA is confirmed,
error log on device is checked,
communication is sent to coworkers.

Are specimen related

findings able o be
corroborated?

Yes

Delta alert is
resolved.Intemal
procedure is followed.

Identification error is determined,
order is cancelled. Health care
provideris called and patient

record is documented accordingly.
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Was alertcaused by a
device failure or a
recentchange on

device?

Device undergoes
troubleshooting. Deviceis
taken out of service.Cause is
identified or service is called.

Health care provider is
called. Decision is made to
post results or send a new
specimen. Who,When, and

Why are documented.

CLSI. Use of Delta Checks in the Medcad Laboratbory. 1
ed. CLSI Gudeline EP33. Wayne, PA: Qinicd and

Laboratory Standards Institute; 2016.
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Presentation Outline

« Evaluating the effectiveness of the laboratory’s delta
check systems
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7
© cC Evaluating the Effectiveness of
.rmmm Delta Checking After Implementation
o Lotevarony Medicine
« Refers to delta check alerts that do not identify
+ The majority of FP delta check alerts are the type of change of interest to the lab.
due to real changesin patients' statuses. » Cost the lab time and effort to investigate
To exclude certain patientsorwards from insignificant changesin measured values
the delta analysesis advisable. « Delayinreporting results, inappropriate
treatment

TP

results
I?dicaLes delta check ‘ Indicate that a delta check alert
taherts that wefre due to Performance did not occur when there was a
€ causes ofconcern of the delta specimen issue or patient
to the laboratory. check P b

condition change that should have
been identified

program
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© Evaluating the Effectiveness of
e 9

[ Thekey question thatremains is
@ Unit-Specifc utofs How do we best pick up specimen
Renal cuto onrenal cuto inaccuracies without an overwhelming

BUN (mmol/L) 20 20 g
S ~ s number of false-positive delta check
CR (mg/dl) 25 1 flags’?
K (mmol/L) 3 15
NA (mmol/L) 10 10
BUN, blood urea nitrogen; CA, calcium; CR, creatinine; K, potassium; NA, sodium 0 pti miZ i n g CutOffS With Iab -S pe CifiC

inputs

@ Unit-Matched and Mismatched Cutoffs
To highlight the effect of different cutoffs for different units, they matched and mismatched

No. of flags per 1000 test results unit- and renal- and nonrenal-specifc cutoffs, respectively. Table ilustrates how this remix

Experience at Santa Clara Valley Medical Center to establish unit-specific cutoff values.

Renal unit (using renal cutoffs) 1.44 affected the number of delta check flags per 1,000 test results. They found that using for

Nonrenal unit (using nonvenal cutoffs) 047 nonrenal units the much tighter cutoff from renal units resulted in twice as many flags for
d z renal unit patients.

Renal unit (using nonrenal cutoffs) 2.88

Nonrenal unit (using renal cutoffs) 02

Kampfrath, T. Clinical Laboratory News
AUG.1.2017 49
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|s the laboratory director required to
approve all new and changed

delta checks?

1. Yes
2. No
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Mayine
;’:;g;:;ef:;gakewe » Need to weigh the potential
are done right! qj benefits against the potential

time spent contacting clinicians

and the potential that in many
or most cases,

» He or she will already be aware

= of the change in patient status,
= ° especially with increasing use
ﬂ ¢ of the electronic medical record.
o
CLSI GuidelineEP33,2016 51
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=238 Audience Response |

Are delta checks be reviewed for
potential revision within last 3 years?

1. Yes
2. No

SEDEF YENICE/ Use of Delta Checks:A Requisite Method in Quality Control
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A Q-Probes Study Involving 49 Health Care Facilities and 6541 Delta Check Alerts
Ron B. Schifman, MD; Michael Talbert, MD); Rhona |. Souers, MS

A total of 49 facilities participated in this study. Among 4505 testing episodes involving 6541 delta check
alerts. Testing episode: action of collecting samples and perform several tests on them.

Table 3. Study Participants’ Responses to Questionnaire About Delta Checks

Responses, No. (%)

Question Yes No Total
The laboratory director is required to approve all new and changed delta checks HFHH 45
The frequency of delta check events is monitored as part of quality assurance or other assessment process 46
The laboratory has written criteria describing specific actions required to handle delta check alerts (24.4) 45
A checklist is used to handle delta check alerts s 38 (82.6)| 46
Delta checks are used in the autoverification process }) 3BT 37
Delta checks reviewed for potential revision within last 3 years JOT65.2]) 16 (34.8) 46
Arch Pathol Lab Med—Vol 141, June 2017 Delta Check Practices and Outcomes—Schifman et al 815
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> Delta checks require high sensitivity and have been suggested to increase patient
safety. Because a mislabeled specimen has the potential to cause serious harm; a
delta check failure is treatable by investigating and/or canceling the test; and no
patient harm results from a false positive delta check failure.

» Laboratories should identify their particular needs and customize their delta
checking programs accordingly, considering their:

= Purposes for delta checks
= Prevalence of mislabeled specimens and other specimen problems
= Patient population

» Consideration should be given to monitoring causes and outcomes of delta check
alerts as part of the laboratory’s overall performance improvement program.
» Multiple sources of error must be considered when determining delta check limits.
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== Useful Resources

« CLSI. Use of Delta Checks in the Medical Laboratory. 1% ed. CLSI
Guideline EP33. Wayne, PA: Clinical and Laboratory Standards Institute;
2016.

» https://www.westgard.com/biodatabase1.htm

* Ricos C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jimenez CV,
Minchinela J, Perich C, Simon M. "Current databases on biologic
variation: pros, cons and progress." Scand J Clin Lab Invest 1999;59:491-
500.

+ Schifman R. et al. Delta Check Practices and Outcomes: A Q-Probes
Study Involving 49 Health Care Facilities and 6541 Delta Check Alerts.
Archives of pathology & laboratory medicine 141(6) - April 2017
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