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Quality plan in immunoassay
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Consultant of quality assurance & QMS in med labs
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Reconfirm of abnormal result of same sample with new method

EIISA™ method with ELFA ( Vidas) or ECL
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Y = slope(proportional bias ) X +intercept (constant bias )

Y = measured value

X= expected value
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Repeat & rerun tests / abnormal result management / comment in hormone &

Immunoassay
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standard process of abnormal results in medical labs
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suggested comment: rechecked with records of patient /rechecked —_

) ) .. ) ) patient
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suggested comment: rechecked with same sample & new method ( same method) /

please repeat with new sample
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suggested comment: rechecked & confirmed with same sample & new sample & new
mehod ( same method) /
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example:HIV Ab is suspicious with screening test with two samle & two method
(ELISA method & CLIA) & confirmed result by western blot method (as a
confirmatory test)
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Abnormal rssults / infectious panel — cardiac & tumor
marker pannel
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comments for quality of samples

»This sample aged( not ftesh) sample / please repeat
test with new fresh sample

» Collecting water mouth instead of a sputum sample/
final results of sputum smear & culture is not reliable &
Interpretab

»Sample was milky / turbid / semiturbid /hemolysis
(slightly — moderate- severe) / resulis is not reliable &
Interpretable/ specialy for this test lactate/ ammonia
/ K/ LFT & cardiac panel

»Sample was milky / turbid / semiturbid / results of lipid
profile is not reliable & Interpretable

» Failure to the cold chain for carrying samples so final
results does not have interpretive value
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suggestion of confirmatory tests for screening test

» this method is screening method with high sensivity & low specifity with high false positive results

» RF |atex method ( serologic & screening method with 40% false positive
rate) is not specific tests for RA disease & Is often seen in cases of
chronic infections & other systemic inflamotory conditions so Anti MCV
& Anti-CCP & RF(IgG & IgM) with high specifity as confirmatory tests is
highly recommended

» The positive titre of wright or widal Test is not a sign of acute iliness so
repeat of titer assay after four week is highly recommended / for more &
fast evaluation of infection brucella (IgG &lgM) as confirmatory test is
recommended.

» [False positive results of PSA .
» Manipulation & massage prostate before examination
» Severe inflammatory disease & viral disease(UTI / prostatitis/ influenza

er)
® |[ntercourse with partner 24 before examination

B v\
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suggestion of confirmatory tests for screening test

®suspicious results of HIV Ab( with two new sample
& new method) by elisa screening method is not
reliable & interpretable so

» H|V PCR & HIV western blot as confirmatory tests
IS highly recommended

®syspicious (reactive) results of HCV Ab( with two
new sample & new method) by elisa screening
method is not reliable & interpretable so

»HCV PCR & HCV RIBA as confirmatory tests is
highly recommended
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Polynucleosis (Lekocytosis) obsoerved.

Anti Nuclear Ab is Positive , titer is : 1/20
( Normal Range : Up to 1/20 )
ANA Pattern : Homogenous Pattern .

Urea Breath Test (UBT) for monitoring of Antibiothraphy is recommended .

(Ferritin) With Same Sample & Chemiluminescense Method Rechecked & Confirmed .
Two Time Whith Two Sample Rochecked.

Please Repeat VORL after four week.
Confirmatory test , such as , PCR . RIBA ect . Is highly Recommended .

r
'
-]
. »

30 - 40 % ( False Negative & Positive for VODRL & RPR ) in Colagen vascular Disease & chronic inflamation obﬂorvod
Y
A

Repeated sample of 14 days Interval is recommended .

‘

Using 3rd generation Elisa kit , the sample has a Positive reaction , for more evalution PCR Is recommended .
Pancytosis ( Loukopenia & Anemia & Thrombocytopenia )

Bipicture blood morphology ( Macrocyte & Normochrom , Microcyte , Hypochrom )
Lymphocytosis withh Smudge Cell (Moderate) observed.,

Severe Lymphocytosis ( Mature Lymph)

Cytochemical Stain ( MPO & SS8 ) v
Other confiromatory test { Bone Marrow ASP & Flowcytometry) is Highly recommendeaed .
After S0 gram oral glucose

\¥
After SO gram oral glucose .

‘o
Abnormal GCT is above 140 mg/dl and GTT is required
After 75 gram oral glucose .

\»
The higher the level of two or more than two measurments , favor the diagnosis of gestational diabetes.
After 100 gram oral glucose . \Y
The higher the level of two or more than two measurments , favor the diagnosis of gestational diabetes.
r>
Sorum lron & Ferritin & Hb Elec.. Is Highly recommended . ra
Severe Oligospermia observed. e
This SCREENING test shown to have False Positive ( 7% to 10% ) and Negative(29%) result in local and international studiés .
DIAGNOSTIC procedure to obtain conclusive result is Highly recommaended. T
Risk factor in another calculation software (Prisca) shows Trisomy 21 risk for this rr
LDL has done with Quantitative chemistry method . rre
Azo Spoermia ( Dont See any Sperm after cantrifugation ) . rr
(Ta) With Same Sample & Electrochemiluminescense Meothod Rechecked & Confirmed | ro
(T3) With Same Sample & Electrochemiluminescense Method Rechecked & Confirmed . r>
(TSH) With Same Sample & Electrochemiluminescense Method Rechecked & Confirmed . ry
(T4 & TSH ) With Same Sample & Electrochemiluminescense Method Rechecked & Confirmed . A
(PSA) With Same Sample & Electrochamiluminoscense Mothod Recheckod & Confirmed . A
(Prolactin) With Same Sample & Electrochemiluminescense Method Rechecked & Confirmed . ¥
A Fresh Sample For More Evaluation is Recommaended . )
Spermogram Two Time With Noew Sample Rechaked Oligospaermia observed, rr
Variant Lymphocyte ( Atypleal Lymph ) © (<6% Normal )
Variant Lymphocyte form is & noew terminolo

e

gy for at lcal lymph .
expeocted lavel for normal individual Is <6%, ¥ s YIRRRROYER
Hb Electerophoresis is Highly Recommended .

[ rr
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Sovorb ﬂum !6 (No"l.dq !myég@m) have soen (Hone marrow Asp )
Pl-tolcl Aggmg-non & Glant Piatolet obuorved,

Hyporsogmentod Noutrophil obsarved,

Urine Culture is Highly Recommaended .

Antl sperm Ab is highly Recommuendod .

Seorum Was Milky .

Serum Was Soemi Turbid |

Seorum Was Slight Turbid .

Seorum Was Turbid .

Lymphocyte Variant From (LVF) Is a New Terminology For Atypical Lymphocyte .
Probabely Contamination Repeat of Urine Culture is recommaended .
Uncomputable for TG over >400 mg/mli

Scotch Tape Test Negative .

Rouleaux Formation obsaervacd.

Differetiative index of minor thalassemia & Iron Deficieny
MCV/RBC (Mentzer Formula) :

a.lron Deficiency Anemia>=13.0

L. Beta-Thalassemia Minor =13.0

MCH/RBC(Srivastava & Benington) :

a.lron Deficiency Anoemia »=4. 4

b . Beta-Thalassemia Minor <4.4

MCOCH/RBC(Srivastava & Benington) :

a. lron Deficiency Anemia »=4.4

b.Beta-Thalassoemia Minor <4.4

B812 & Follate Serum for Screening of Megaloblastic Anemia is Suggested .

OA (ADb) Probabely is cross reactive Antibody.

Please repeat Widal test with new sample after (4) four week .

FProbabely past vaccination or postinfection .

The result must be confirmed by PCR or Western Blot Analysis if Clinicaly indicated .

The Test should be rechecked with afresh sample .

(T3 &T4 & TSH ) With Same Sample & Chemiluminescense Method Recheked & Confirmed .

Our lab are not responsible for patient Indentification .

Eosinophilia observed.
Serum IgE is Recommended .

(HEBS Ag )With Same Sample & Chemiluminescense Method Rechecked & Confirmed
Toxic Granulation observed.

For recent infection , HAV IgM is recommended.

Dipicture RBC Morphology observed.

Repeated sample of 14 days Interval is recommended .

ANA Ab were secen , titeor is - 1/80
(Normal range : Up to 1/20 )
Homogenous & Nucleolar pattarn .

Kidney microsomal Ab were scon |, titer is : 1/40

Anti Smooth muscle Ab Is positive |, titer is : 1/20
(Normal range : Up to 1/10)

Urine Culture before antibiotheraphy is recommended .
GTT for confirmation of gestational diabet (GD) is recommended .
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Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 I 50 I 40 1 30
Sigma Scale= (% TEa-%Bias)/%CV
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Report Results
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Report Results
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2 Levels of Controls

Report Results
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Summary

+ While many steps are involved in
method validation, not all have to be
performed by the laboratory

+ Lab must verify accuracy, precision,
AMR, CRR, and reference intervals
before methods are adopted (and must
be signed by lab director)

QCap

¥\ 13
Agvancing cxcelence

WWW cab ora



Instrument validation
[50151894.6.2;532

*Equipment shall not be used until it
has been verified through the
examination of quality control
samples and the use of
documentation of the supplier’s
conformance with its QMS

*The laboratory shall develop a
programme that regularly monitors
proper calibration and function of
instruments and a programme of
preventive maintance.

Method validation
150151895.5.2

*The laboratory shall only use
validated procedures, which are as
extensive as necessary to meet the
needs in the given application.

*The laboratory shall record the
procedure used for the validation, as
well as the results of the validation.

*The procedures shall be reviewed
at regularly basis. The review shall
be documented.

What does ISO
15189:2007 say about
validation?

Validation of results

150 151895.8.13

::> *The laboratory  shall  have
documented procedures for the

release of examination results

Fig. 2. Validation requirements according ISO 15189:2007.




*Non standard method

*Laboratory designed by developed method
sStandard method used outside their infended scope
*Modified validated method

VALIDATION
Before use as diagnostic test/method

1

DEFINE PERFORMANCE CHARACTERISTICS,
As extensive as is necessary to confirm,

Throug the provision of objective evidence,
That the specific requirements for the intended use have been fulfilled

DOCUMENT and record the results obtained and the
procedure used for the validation

| CONTINUOQUS VALIDATION |

*Existing METHOD with defined performance
*Existing METHOD used after repair

VERIFICATION
Before use as diagnostic test/method

!

COMPARE PERFORMANCE CHARACTERISTICS, with
specifications.

Be aware of and respect specified requirements

DOCUMENT and record the results obtained and the
procedure used for the validation
| CONTINUQUS VALIDATION |

VALIDATION VS VERIFICATION
OF AMETHOD IN A CLINICAL/MEDICAL LABORATORY
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Precision and Accuracy

Precise but inaccurate :
Precise and Accurate

Accurate = Precise + Unbiased
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New Method

BT N

Constant Bias Proportional
Bias

Reference Method %
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Verify Reportable Range

* Reportable range includes:

— Analytical measurement range (AMR) -
range of values that instrument can report
directly (less accurately called linearity)

— Clinically reportable range (CRR) - range
of values that can be reported with dilution
or concentration of samples

» Retain records while method in use, at
least 2 years after discontinued
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Verify Reportable Range

* AMR must be verified before method
Introduced, and at least every 6 months (and
after recalibration or major maintenance)
while in use

* CRR s a clinical decision by lab director, and
does not require experiments or re-validation;
however, dilution or concentration protocols
must be specified in methods




Analytical measurement
range: range of analyte
values that a method
can directly measure on
the specimen without
any dilution, or other
pretreatment not part of
the usual assay process.

" CAP (two concepts) CLIA 493.2

Reportable
range: span of
test result values
over which the
lab can establish
or verify the
accuracy of the
measurement
response.



AMR Verification

= AMR verification can be based
on demonstrating linearity
either by measuring
recoveries or by
demonstrating expected
proportions



% Materials for AMR Verification

Linearit material of appropriate matrix
PT (or PT validated) materials
Previously tested clinical specimens

Previously tested clinical specimens, altered by
admixture, dilution, spiking

Reference materials with matrix and target values
appropriate for the method

Method product calibrator(s)
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AMR Verification

1. Specimens (can use patients) with low and high values
2. Mix 1:1 to get midpoint value

3. Mix low:mid and mid:high to get additional values

4. Expected values are:

Sample Proportion  Concentration expected

Low 0% 20 mg/dL
0.75L+0.25H 25% 160 mg/dL
050L+0.50H 50% 299 mg/dL
025L+0.75H 75% 438 mg/dL
High 100% 578 mg/dL

Criteria for acceptability = recovery of
concentration in proportion to the amount
present (linear relationship)




AMR Verification
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Expected mg/dL ||Expected Proportion

Linear relationship verifies recovery of correct
concentration relationship over AMR.



» Range of analyte values that will be
reported as a quantitative result,
allowing for specimen dilution or

other pretreatment to extend the
AMR

* Policy based on the laboratory
director’'s medical judgment
regarding the clinical use
requirements for a laboratory test



(Y Clinically Reportable Range

Example: hCG may have a CRR with both low and high limits.
= AMR is 3-1,000 mlU/mL (method specification).

= CRRis 5-1,000,000 mIU/mL (clinical usefulness).
= Results of <3, 3, or 4 are reported as “<5 mlU/mL”".

= Results >1,000 are diluted and rerun to obtain quantitative
values up to 1,000,000 miU/mL.

= Results >1,000,000 are reported as “>1,000,000 mlU/mL".

= NOTE: CRR limits are the judgment of the lab director and
may be different for different labs



Reference Limits

* Not required for laboratory to establish
its own reference limits, but must verify
that limits it uses are appropriate for
patient population served

+ Should review how any published limits
were established before considering
whether to try to adopt them

Jeue :
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Adopted Reference Limits

 Manufacturer suggested

* Reference laboratory

* Published articles

* Neighboring laboratory

* Previous reference limits in own lab

W A\ 39
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Reference Limits

» Validation protocol outlined in CLSI
C28-A2

 Select 20 representative healthy
Individuals and do test; If < 2 outside
proposed limits, validated

o [f> 2 outside, can repeat with another
20, and accept if < 2 outside (not worth
repeat if > 5 outside proposed limits)
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Example

* Old Cl reference limits 98-104; data
below from 20 patients. What would
you do?

105
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103

107

101

100

102

108

104

105

103
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Reference Limits

* |f not validated, will need to establish
own reference limits

* Briefly, need 120 individuals (200 If
does not follow gaussian distribution) to
be confident in accuracy

* Need to have criteria for exclusion (may
differ for certain tests)

QCaP
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Resources

* CAP Laboratory General Checklist

o CLSI EP5-A2: Evaluation of Precision
Performance of Quantitative
Measurement Methods (2004)

+ CLSI EP6-A: Evaluation of the Linearity
of Quantitative Measurement

Procedures: A Statistical Approach
(2003)
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Resources

* CAP Laboratory General Checklist

o CLSI EP5-A2: Evaluation of Precision
Performance of Quantitative
Measurement Methods (2004)

+ CLSI EP6-A: Evaluation of the Linearity
of Quantitative Measurement

Procedures: A Statistical Approach
(2003)
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Sensitivity measurement

/ Analytical w Functlonal \
10-20 replicates of Lowest
zero standard and concentration in the
calculation the assay for which the
mean and SD coefficient of
LDD = Mean +2 SD variation Is less

/ Qhan 20% /




Method Sensitivity

= The analytical sensitivity of a
method refers to the lowest
concentration of analyte that can
be reliably detected.

= The most common definition of
sensitivity Is the analyte
concentration that will result In a
signal two or three standard
deviations above background.

Clinical Sensitivity Vs Analytical
Sensitivity



Other measures of
sensitivity

= Limit of Detection (LOD) i1s sometimes defined as the
concentration producing an S/N > 3.

= In drug testing, LOD is customarily defined as the lowest
concentration that meets all identification criteria.

= Limit of Quantitation (LOQ) Is sometimes defined as
the concentration producing an S/N >5.

= In drug testing, LOQ is customarily defined as the lowest
concentration that can be measured within £20%.



Limit of Detection

= The limit of detection Is the point at which a measured
value is larger than the uncertainty associated with it.

It Is the lowest concentration of analyte in a
sample that can be detected but not

necessarily quantified. The limit of detection is
frequently confused with the sensitivity of the
method. The sensitivity of an analytical method is the
capabllity of the method to discriminate small
differences in concentration or mass of the test
analyte. In practical terms, sensitivity Is the slope of
the calibration curve that is obtained by plotting the
response against the analyte concentration or mass.



Limit of Quantitation
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The limit of quantitation is the minimum injected amount that
produces guantitative measurements in the target matrix
with acceptable precision in chromatography, typically
requiring peak heights 10 to 20 times higher than the
baseline noise.

. A number of samples with decreasing amounts of the analyte
are injected six times. The calculated RSD percent of the
precision is plotted against the analyte amount. The amount
that corresponds to the previously defined required
precision is equal to the limit of quantitation. It is important
to use not only pure standards for this test but also spiked
matrices that closely represent the unknown samples.



Verify Analytic Sensitivity

o Also called lower detection limit

* Involves two steps: determination of values
obtained with blank samples, and values
obtained with low level positive samples

+ Blank samples often use the zero calibrator
for an assay, as it can be difficult to find
samples truly missing the substance of
interest

QCAP
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Verify Analytic Sensitivity

+ Low level positive samples identified at or only
slightly above the manufacturer's stated analytical
sensitivity; for uncommon tests, may need to contact
another laboratory doing the test for help in finding
low positive samples

+ CLSIEP17-A describes actual procedure

— Run 20 blanks; if < 3 exceed stated blank value, accept that
value

— Run 20 low patient samples near the detection limit; if at
least 17 are above the blank value, the detection limit is
verified
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Evaluating Clinical Performance of
laboratory tests

= The clinical performance of a laboratory
test defines how well it predicts disease

= The sensitivity of a test indicates the
likelihood that it will be positive when
disease Is present

= The specificity of a test indicates the
likelihood that it will be negative when
disease is absent



Clinical Sensitivity

If TP as the number of “true
positives”, and FP is the
number of “false positives”,
the sensitivity Is defined as:

Sensitvity=_ 100

TP+EN




Example

Of 25 admitted cocaine abusers, 23
tested positive for urinary
benzoylecgonine and 2 tested
negative.

What is the sensitivity of the
urine screen?



Clinical Specificity

If TN Is the number of “true
negative” results, and FP is
the number of falsely positive
results, the specificity Is
defined as:

Specificity = L 100

TN +FP
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