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Quality ?

*Consistency
— Accuracy

— Precision

*Right result

— First time

— Every time



Quality systems

Objectives

To prevent risks

To detect deviations
To correct errors

To improve efficiency
To reduce costs

How : By establishing a quality manual defining
Organizational structure — Staff

Responsibilities

Procedures and processes

Resources

Documentation



Quality assurance

Definition
It is the sum total of all lab activities that are

undertaken to ensure generation of accurate and
reliable results.

What is the Objective?

To ensure credibility of the lab and generate
confidence in lab results



Quality assessment or quality assurance (QA)
is @ complete system of creating and
following procedures and policies to aim
for providing the most reliable patient
laboratory results and to minimize errors in
the preanalytical, analytical, and
postanalytical phases.



WHO Definition

The total process whereby the quality of the laboratory reports
can be guaranteed. It has been summarized as the:

Right result, at the

Right time, on the

Right specimen, from the

Right patient,

With the result interpretation based on,
Correct reference data



Components of Quality assurance

Internal Quality control: IQC
Nature: Concurrent
performed by: lab staff
Objective: Reliable results on a daily basis

External quality assessment: EQA
Nature: Retrospective to evaluate 1QC
Performed by: Independent agency
Objective: Ensure interlaboratory comparability



Process




Factors influencing quality:

Pre analytical Analytical Post analytical
Right specimen Laboratory professionals Recording
Right collection Reagents Interpretation

Right labeling Equipment Turnaround time

Right quantity

Selection of test - SOP

Report to right user

Right transport

Records

Right storage

Bio-Safety




Preanalytical Phase

Included all process from the time a laboratory request is
made by a physician until the sample is ready for testing

Errors that occur at this stage often become apparent later
In the analytical and post analytical phase.

TOTAL




Between 32 and 75% of all test errors
occur In the preanalytical phase.



Effects of Pre-analytical Variables on the
Quality of Laboratory Testing

Pre-analytical Variables

« Test requests/ordering

« Patient identification

« Specimen collection

« Specimen transport

e Specimen processing

* Preparation of worklists and logs
« Maintenance records



Analytical Test Request

The most important variables requiring quality control during this process are

Identification of patients
Physician

Test
Based on 1SO15189
-Unique identification of the patient
-Name or other unique identifier of physician
-Type of primary sample
-Test requested
-Relevant clinical information about the patient necessary for interpretation purposes
-Date and time of primary sample collection



Failure to identify the patient or
Incorrect identification of the patient
Failure to i1dentify or misidentification of the physician

Ordering Inappropriate test
unnecessary repeat testing

Individual characteristics of the patient
age/sex/race/physiological condition/dietary /physical
exercise/medications



Primary samples that are not adequately identified
should not be accepted or processed by the lab

irreplaceable or critical samples such as CSF,Biopsy



Patient Preparation
1ISO 15189

Preanalytical procedure manual and provides clear directions on the
instructions given to patients prior to specimen collection

Fasting/diet/physical exercise/stress/wakefulness/medication

The laboratory should standardized this information in the form of a checklist
and train staff to use it properly

Prepare Yourself

for Correct
Lab Results




GH / PRL / Cortisol / Renin

Transferin
Ferritin
Thyroid Hormones

Insuline / Gastrin /Calcitonin
Cortisol / T4 /Drug

Renin, Cortisol, thyroxine and drugs




Specimen sampling and collection

The manual of primary sample collection must be
part of quality control documentation. this manual
must contain instruction for:

Identification/labeling and traceability between the
patients/requisition and primary sample

Procedure for collection(container/additives/volume/time/...)
Identity of person who collects the primary sample
date and time of collection
Safe disposal of the materials




Specimen Collection

4
Time

o

e blood

e Plasma
e serum




Biologic Rhythms

1. Circadian (diurnal) TSH, Growth Horn

2. Menstrual LH, FSH, E2, Prog.

3. Long rhythms Testosterone (20-22 days

4. Ultradian (short) rhythms...... TSH (30 minut




Episodic and Diurnal Variations in Serum TSH Levels
TSH From: Brabant et al. Acta Endocrinol112:315, 198

2400
Clock Time




Specimen collection

Selecting the Site

Site Preparation

Tourniquet Application and Time
Proper Venipuncture Technique
Order of Draw

Proper Tube Mixing

Correct Specimen Volume




Sample volume

Laboratories must document and periodically review
their requirements regarding sample volume needed



Sample type

Many analytes are stable a period of time when store in whole blood

level decline significantly even when store for short period
in whole blood due to erythrocyte catalase interfrerence in certain
enzyme based assay.

is unstable in whole blood and must separated and
frozen within 1 hr

hormones such as
ACTH,Glucagon,Gasterin rapidly destroyed by enzyme present in
blood

ACTH readily absorbed onto glass



Plasma

Immunoassays validated for use with serum samples

Li Hep in children
EDTA chelates metallic ions that are part of label
(europium in DELFIA assays) Part of the detection system ALP

labelled Antibody inhibited by EDTA

a. EDTA, 4 0C,120 h for all hormones except ACTH

b. Fibrinogen and paraprotein problems in maneuver of sample pipetting



Serum

Serum is the matrix of choice for all immunoassay as stability
and storage for most common analytes is excellent even when
stored at 4 °c

The most significant exception to this is PTH ,degrades
significantly in serum compared to EDTA plasma

reduction

Anticonvulsants(phenobarbital , phenytoin,carbamazepin)
PTH

Progesterone

Increase

CRP in certain method on slide



Influence of Serum Separator Tubes on Hormone Levels

Bowen et al In press Clinical Chemistry 20(

50
B BD SST tubes

40 B Vacuette SST tubes
* p < 0.003

30

% 20
Difference

from glass tube
10

Progesterone ' Cortisol Insulin  DHEA- Testosterol
SO4




Unsuitable Specimens for testing

Up to 60% of preanalytical errors occur during the
sampling process are attributable to the sample

Sample not received

Hemolysed samples



Lipemia

Fat soluble compounds like steroids T A ¥
Turbidimetic assays b —
FFA in FT4 > '

Hemolysis
release of proteolytic enzyme and destroyed peptide
Insulin,Glucagon,PTH,ACTH,Gastrin
Release of Analyte from RBC
Folate

Icter
Minimal interference



Protein effects

Albumin: High concentration can bind and release ligands

Rheumatoid factors,Autoantibodies: usually IgM-directed

against Fc portion of the 19G, thus blocking the analyte
specific binding sites. FT4

Complement:Binds to Fc fragment, blocking sites.
Especially with fresh serum. Eliminate with EDTA

Lysozyme: Strongly binds to protein with low Pl. Can form
a bridge with soild phase IgG and the signal Ab.



Free hormones assays must maintain the
equilibrium between free and bound hormone.
Assays affected by:
Albumin
NEFA
TBG
SHBG



Mechanical

Fibrin from incompletely clotted samples
Paraprotein, leading to short sampling and or non specific binding



Sample Transportation and handling

Common Clinical Chemistry Specimen Handling®

Analyte

Anticoagulant

Special Handling

Acetone
Alcohol
Bilirubin
Creatinine
Glucose

Alkaline phosphatase

High-density lipo-
protein cholesterol

Magnesium

Potassium
Renin
Total pruteing and

electrophoretic
fractions

None (serum)
None (serum)
None (serum)
None (serum)
None (serum)

None (serum)
Plasma in EDTA (2

mg/mL) tube
Serum

Serum or heparinized
(0.2 mg/mL) plasma

Plasma in EDTA (2
mg/mL) tube

Serum

Stopper; freeze

Stopper

Protect from light

Freeze

Separate immediately; or Collect in
NaF/oxalate (2 mg/mL)

Stopper; avoid hemolysis; freeze

Freeze

Avoid hemolysis; separate immedi-
ately

Avoid hemolysis; separate immedi-
ately

Chill during collection and cen-
trifugation

Refrigerate (up to 1 month); freeze




Potential performance measures

for pre-analytical phase

Indicators of patient identification

- Wrong patient ID on the sample
- Missing patient ID on the sample
- lllegible patient ID on the sample
- Request unintelligible

Indicators of Sample collection

- Wrong collection time

- Inadequate/ inappropriate container

- Inadequate volume, Inappropriate volume to anticoagulant ratio
- Contaminated from IV line



* Indicators for sample transport

- Storage condition (temperature, high exposure)
- Sample deliver to the lab outside specified time
- Sample lost or not received in the laboratory

 General Indicators

- Physician complains

- Sample recollection

- Sample retesting

- Correction of ordered test

- Results delivery to the physician outside specified time



Suggested indicators for the
preanalytical phase

Standard operating procedures for specimen acceptance /rejection
to be followed by all staff

Identification and monitoring of reasons for specimen rejection

Effect of improvement initiative in decreasing the rate of specimen
rejection

Comparison between clinical laboratories (bench marking) of
frequency and reasons for specimen rejection



Quality Indicators

Formula
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Quality Specifications

Total errors in analytical requests < 3.4 %

Requests with incorrect patient demographic data <0.11%
Sample not received <0.5 %

Coagulated samples and insufficient samples < 0.1 %
Hemolyzed samples <0.6 %



Preanalytical errors

* Inappropriate test
* Handwriting not legible
Test ordering * Wrong patients ID
 Special requirements not specified

Incorrect tube or container
Incorrect patient ID
Inadequate volume
* Invalid specimen (hemolysed or diluted)
Collected at wrong time
Improper transport conditions

Specimen acquisition




Post Analytical Phase




Post Analytical phase

Results Validation
Communication the results to physician
Report
Interpretation by physician and follow up



Run Validation

Internal control
OD of Standard or controls
Shape of curve
External control or abnormal sample

If manufacture change procedure the laboratory must
checked validated this changes by comparison tests



Repeat Check with new sample
Reconfirm with other method
Delta Check
patient mean
tests correlation check



Interpretation of Results

Interference
Reference Interval
Analyte Unit



Identifying and Eliminating interference

Inconsistency with the clinical picture.

History of drugs, antibody for radiotherapy, working with
animals, etc.

The laboratory IT system usually checks for changes in the
pattern of results for an individual (delta checks).

The levels of some hormones have a direct relationship with

another; for example, with a low free thyroid hormone a raised
TSH would be expected.

Discordance between two Kit results



Drugs
Drug acts either by In vivo interactions with the analyte of
Interest or by In vitro interference in the Immunoassay

a. Cross-reaction, particularly in steroid immunoassays.
b. Heparin can affect thyroid function tests.
c. Oral contraceptive pill, which increases binding proteins

due to its oestrogenic effects

d. Amiodarone can alter thyroid hormone levels, both
Increasing and decreasing them



Table II. 'rugs that influence thyrodd fonction

Dhrags that decnease TSH seonetion
Divparming
Glucocorticomds
Ooreotide
Dinag= that decrease thyroid hormaone seoretion
Lithium
lowticle

Lo arcnie

s thad mcrease thyrowd hormione seoretion
lctandi

Lrmmidanmne

Chroges thal decrease T4 absorption
Crolestipod
CholestyTamine
uminium bydrosdd
Ferrous salphate
Dirags thai affect thyroid hormone transpor
Oiesirogeen
Tamioxtien
Heroan
Methad one
Androerns
Cshscoemirbicmids
Salicylales

Anaboli slenvids

Dhrags that increase hepatic metabolizm of T4 and T3
Thenaobarnitnd

mipricin
Phentoin
Carhamazepine
Decreased T4 5'-deiodinase activiby
L rmsind arne
P coar icomiads
oinracil
-zl reniergic

anEagrmnels




Technical manual

Introduction or Explanation of assay
Principles
Kit content
Warning & Precaution
Specimen collection & Handling
Procedure (materials required, notes)
Assay Procedure (preparation of reagent)
Quality Control or validation
Calculation
Limitation
Expected Values
Performance characteristics
References



umportant because absorbed atmospheric moisture by cold plates
significantly reduces their shelf life. Opened test kits will remain
stable until the expiration date shown in 4°C, provided it is stored as
described above. A micro titer plate reader with a bandwidth of 10 nm
or less and an optical density range of 0-2 OD or greater at 450 nm
wavelength is acceptable for use in absorbance measurement.

WORKING REAGENT PREPARATION, STORAGE
AND STABILITY

No reagent preparation is required except for wash buffer, which is
supplied as a 20 X concentrate.

WORKING WASH BUFFER

Dilute the 20X wash buffer concentrate with deionized or distilled
water 1:20. For example, 5 mi of wash buffer concentrate should be
diluted to a total volume of 100 mL with deionized or distilled water.

STABILITY OF OPENED KIT COMPONENTS AND
DILUTED REAGENTS

The diluted wash buffer is stable for at least one week when stored at
room temperature. Substrate is stable for the expiration date of the kit.
The micro titer plates should be opened after they have been kept at
room temperature for 20-30 minutes. A fler removing the required
number of strips, the plates should be resealed in the foil pouch bags
along with the desiccant and stored at 2°-8°C. Exposure of HBsAg
plates to humidity drastically reduces the shelf life.

ASSAY PROCEDURE: (assay sensitivity 0.5 ng/ ml)

It is strongly advised to analyze each specimen and controls in
duplicate. All the reagents should equilibrate to room temperature
before use.

Ls Dispense one drop (50 ul) of Positive Control as well as
Negative Control in duplicate into respective wells. Set one
blank well as background control, and 50ul of serum or plasma
samples into respective test wells
Add one drop (50 ul) of Enzyme Conjugate to each well. Mix it
gently by swirling the microtiter plate on flat bench for 1
minutes. Do not add Enzyme Conjugate to the blank well.

Place the microtiter plates into a humidified box, and incubate at
37°C for 30 minutes.

Wash each well 4 times by filling cach well with diluted wash
buffer, then inverting the plate vigorously to get all water out and
blocking the rim of wells on absorbent paper for a few seconds.
Add one drop (50 ul) of Substrate Solution A (HRP-substrate) to
each well, then add one drop (50 ul) of Substrate Solution B
(TMB) to each well. Mix gently and incubate at 37°C for 15

minutes. .
Add 1 drop (50 ul) of Stop Solution to each well to stop the color

reaction. Read O.D. at 450 nm with an EIA plare reader.

ASSAY VALIDITY

EIA Plate Reader at 450 nm (using the OD value of the blank
well to correct all the OD reading from all wells, OD value of
Positive Control should be between 1 .5-2.5).

INTERPRETATION OF RESULTS
Positive: P/N value is equal to or greater than 2.1

Negative: P/N value is less than 2.1

OD value of specimen
Average OD value of Negative Control

P/N value =

If the OD value of the negative control is less than 0.05, it should be

reported as 0.05.°If it is more than 0.05, it should be reported as the
actual OD value measured.

LIMITATIONS OF THE PROCEDURE

HBsAg kit is used for the detection of HBsAg in human serum o
plasma. Based on a single reactive test result, a sample shouid
not be considered HBsAg positive. Further testing, including
confirmatory testing, should be performed before a specimen is
considered positive for HBsAg. A non-reactive test result does
not exclude the possibility of exposure to hepatitis B virus.
Levels of HBsAg may be undetected both in early infection and
late after infection. Specimens containing precipitate may give

inconsistent test results.

As the other sensitive immunoassays, there is the possibility that
non-repeatable reaction may occur due to inadequate washing.
So do aspirate the well or get rid of entire content of wells
completely before adding the washing solution.

The positive control in the test kit is not to be used to quantify
assay sensitivity. The positive control is used to verify that the
test kit components are capable of detecting a reactive specimen
provided the procedure is followed as defined in the kit and the
storage conditions have been strictly adhered to.

REFERENCES

Rubin. E. Acute and chronic viral hepatitis. Federation
Proceedings. 38 (13): 2665-2673 (1979).

Ling C. M. Radioimmunoassay for hepatitis B virus. Manual of
clinical immunology. Rose N. and Firiedman H. editors.
Wolters G. et al., Enzyme linked immunoasorbent essay for
hepatitis B surface antigen. J. Infect. Dis. 136:311 (1977)
Pderson, D.L... Nath N and Gravilanes E Structure of hepatitis B
surface antigen. The J d Bid.Chern. 257 (17):10414-10410

(1982).

FOR CLINIAL USE

Performance
Characteristics




rified by centrifugation prior to
or colder may be d.  Avoid

AGE OF TEST KIT

d test kits should be stored at 2-8°C. DO NOT FREEZE
KIT COMPONNETS. The micro titer plate should be kept in a
sealed bag to minimize exposure to damp air. Use up the reagents
as soon as possible after the kit is unpacked.

ASSAY PROCEDURE

Dispense 50 ul of Positive Control as well as Negative

Control in duplicate into respective wells. Set one blank well
ound conltrol., and 50l of serum or pl samples

into respective wells

Place the microtiter plate into a humidified box and incubate

at 37°C for 60 min

Wash each well 6 times by filling each well with diluted 1X

wash bu then inverting the plate vigorously to get all

water out and blocking the rim of wells on absorbent paper for

a few seconds.

Add one drop (50 ul) of Sut ite Solution A (HRP substrate)

to each well, then add one drop (50 ul) of Substrate Solution

B (TMB) to each well. Mix gently and incubate at 37°C for 30

min

Add one drop (50 ul) of Stop Solution to each well to stop the

color reaction. Read QD values of all samples at 450 nm.

INTERPRETATION OF RE

EIA Reader at 450 nm (using the OD value of the blank well to
correct all the OD reading from all wells):

A run is valid ift
1) The full complement of Blanks. Positive and Negative Controls
must be included in each assay
Negative Control values must have an absorbance and < 0.100
the Bla
Anti-HIV-1 Positive Control value must have absorbance 2
0.800 after subtracting the Blank.

2. Calculation of Cut Off Value (COV)
Mean of the Negative Controls (NCX)

Interpretation of the Results

1. Specimens with absorbance values less
OD/COV<1.00) are considered to be negalive.
Sp s with initial absorbar greater than or equal to the

~utoff value (i.e

cutoff value (ie. OD/COV 2 1.00) are considered initially
posilive by the criteria of this EIA and should be retested in
duplicate before interpretation

. Specimens found positive on retestin
repeatedly positive for antibodies to HIV-1 and/or HIV-2 by the

be interpreted to be

. Initially reactive specimens which are negative in both wells on
the repeat test are considered negative for antibodies to HIV-1
and HIV-2.

. Specimens which are repeatedly positive in this EIA should be
further tested by additional, more specific tests.

LIMITATIONS OF THE ASSAY

Repeatedly reactive results in  the HIV-1/HIV EIA are
presumptive evidence of antibodies in the specim AIDS and
AlDS-related conditions are clinical syndromes and their diagnosis
can only be established clinically. Testing alone cannot be used to
diagnose AIDS, even if the recommended investigation of reactive

probability that the antibody to HIV-

2 EIA is to cen blood
ma donations so that units containing antibody can be
d and eliminated, or restricted to further manufacturing
into non-inject able product
A negative test result at any point in the investigation of individual
subjects does not preclude the possibility of exposure to or
infection with HIV-1/HIV-2.

FOR CLINIAL USE

0508

In new version of HIV1é
kit, the Enzyme 1jugate,
| Sample Volume are

In other word, for dispensing all

Controls,
wromogen

reagent  (Samples,
Enzyme, Substrate,
and Stop solution, need only 50u




Y Ao vavil Well T WIS UY MIINE TACi WeH WITN anuiea A minimum  detectable concentration of HCG by this assay
wash buffer, then inverting the plate vigorously to get all estimated to be SmiU/ml
water out and blocking the rim of wells on absorbent paper
for a few seconds References

Add one drop (50 pl) of Substrate Solution A (HRP substrate) 1. Stenman U.H., Tanner P.. Ranta T.. t J. and Seppala
to each well, then add one drop (50 pl) of Substrate 0 M. Obstet. Gynecol. |

Kosasa T.S. J. Reprod. ]

Dipietro D.L. Laboratory Management 1981; 19: |

Uotilia M., Ruoslahti E. and Engvall E. J. Immunol.
Methods 1981;42: 11-

MasseyefT R. and Maiolini R. J. Immunol Methods

B (TMB) to each well. Mix gently and incu

min

Add one drop (50 ul) of Stop Solution to each well to stop
the color reaction. Read OD values of all samples at 450 nm

Calculation of results

Ca ate the mean absorbance value (Ays)

reference  stan s, specimens, c FOR CLINICAI
Construct a standard curve by plottin ) absorbance

obtained from each reference standard against its concentration in

mlU/ml on semi-log graph paper, with absorbance values on the

vertical or Y axis and concentrations on the horizontal or X axis

Use the mean absorbance values for each specimen to deter

the corresponding concentration of HCG in mIU/ml from

standard curve

Example of standard curve
Results of typical standard run with optical density reading at
Onm shown in the Y 3 g t HCG concentrations shown in
the X axis. This standard curve is for the purpose of illustration
only, and should not be used to calculate unknowns. Each sample
its own data and standard curve

bsorbance (450nm)
0.003
T}‘)()
0.390
0.770

1.570

110

Optical Density

HCG Concentration (miWmL)

Expected values and sensitivity «(uu—
The concentration of HCG in early pregnancy is 25-50 mIU/ml
and >200 mIU/ml is consider in confirmed pregns ney. The




TABLE | l
Expected Values for the AFP Elisa Test System
Male and Female <8.5ng/ml (97-98%)

TABLE 2
Within Assay Precision (Values in ng/ml)

L+ ] c.V.
1.85 5.6%
7.45 2.3%

10.45 4.5%

Between Assay Precision® (Values in ng/ml)

M X L* ] c.V.
10 31.5 1.75 D.6%
10 135.8 8.54 5.3%
10 2445 958 3.9%




Human Chorionic Gonadotropin
Product Code: 825-300

Imternded Use: The QGuantitative Determ ination of Cho riconic
Sonadotropin (hCES) Concentration imn Human Serum by a
Microp late lmimunoenzymometric assay

The cmoss-reactivity of the hCG ELISA to selected
substances was evaluated by adding the interfering substance to a

serum matrix at various concentrations, The cross-reactivity was
calculated by deriving a ratio between dose of interfering substance

to dose of chorionic gonadotropin needed to produce the same
absorbance.

Substance Cross Reactivity Concentration
Chorionic Gonadotropin (hCG)  1.0000

[f-hCG subunit

ropin (FSH)
Lutropin Hormone (LH)
Thyrotropin (TSH)




Normal values of AFP:

Male: 0.47 — 8.5ng/ml. Female: 0.37 — 6.5ng/ml.
Gestation, week 16: 25 ng/ml

Ong/ml
25ng/ml
60ng/ml
150ng/ml
400ng/ml




FOLLICLE STIMULATING HORMONE
(hFSH)

3. FSH Calibrators - Heady To Use.
Contents: Six vials containing FSH in a protein-based buffer
with a non-mercury preservative. Prepared by spiking buffer
with a defined guantity of FSH. Calibrated against World
Health Crganization (WHO) 1st 1S B3/575.
‘Listed below are approximate concentrations, please refer to
vial labels for exact concentrations.

| _Calibrator | Concentration |  Volume |

e Refrigerate at 2-8°C

INTRA-ASSAY PRECISION
Three samples were assayed ten times each on the same
calibrator curve. The results (in IL/L) are tabulated below:

INTER-ASSAY PRECISION
Three samples were assayed ten times over a period of four
weeks. The results (in ILU/L) are tabulated below:




LUTEINIZING HORMONE (hLH)

SPECIFICITY (CROSS REACTIVITY)

The specificity of the Direct hLH ELISA kit was determined by
measuring the apparent hLH value of the following

com ks :

Substance Concentration Apparent
(/L) hLH Value
/e

hiCG S0, 000
Calibrated against 25,000
VWHO 1st 1S 75537 10,000
= 000
1 OO0
hFSH 1000
Calibrated against 500
WHO 1st 1S 83/'575 100D
S50
20
hTSH
Calibrated against
WHO 2nd IS 80/558




TOTAL PROSTATE SPECIFIC ANTIGEN
(PSA)
INTRA-ASSAY PRECISION

Two samples were assayed ten times each on the same
calibrator curve. The results (in ng/ml) are tabulated below:

INTER-ASSAY PRECISION

Two samples were assayed ten times over a period of four
weeks. The results (in_ag/ml) are tabulated below:

COMPARATIVE STUDIES
The dbe Direct Total PSA ELISA kit (y) was compared with a
competitors Total PSA ELISA kit (x). The comparison of 168
serum samples yielded the following linear regression results:
y=0.7972x+0.8551
r=(.9837




Factors influencing quality:
Post-analytical

* Right recording and reporting

* Right interpretation g

— Range of normal values

\/
* Right turnaround time W

* Report to right user




Post Analytical errors

Test interpretation |° Wrong validation

Wrong patient ID

Not reported

Test reporting

Report delayed

Data Entry error




Insufficient
sample

Sample
condition

- Pre analytical

sample

Incorrect
identification

Sample
handling
transportation

Sample mix up

Interference

# Postanalytical

Reporting

time

Improper
data entry



Table 1. Clinical outcomes of abnormal hormone test results

Ctcome

Elevated result
Raised human chorionic gonadotrophin (hCG) Unnecessary surgery, chemotherapy
indicating gonadal tumour
Raised calcitonin indicating medullary thyroid cancer Fine-needle aspiration
Raised prolactin level Confusion in diagnosis of prolactinoma
Increase in urine free cortisol Inappropriate investigations { due to use of topical steroids)
Elevated testosterone in women Inappropriate investigations
Low result
Megative STAT hCG pregnancy Mismanagement of choriocarcinoma

False low digoxin results Dosing with digoxin increased to toxicity
Elevated LH and FSH levels Over-investigation
Low insulin level Confusion in diagnosis of insulinoma

Elevated and low results
False thyroid hormone or TSH results Inappropriate thyroid treatment
False positive and negative troponin results Inappropriate investigation or treatment of myocardial infarct {MI)
Low 25-hydroxyvitamin D result despite replacement Rx Incorrect diagnosis of hypovitaminosis I




Errors & Outcome

Number of Error

Effect on patient care

Risk of inappropriate care




According to recently proposed ISO Technical
Specifications, laboratory errors, non-
conformities
and Incidents can be classified as follows:

a) Cycle phase of event (pre-, intra- or post-analytical)

b) Recognition of where the event has been generated internal or
external to the laboratory)

¢) Responsibility for event (latent or active, cognitive or non-
cognitive)
d) Preventability (from not preventable to highly preventable)

e) Impact on patient care (none or minimal to inappropriate
treatment/diagnosis)



The above classification should enable medical
laboratories to:
a) recognize the cause of errors
b) Identify high-risk processes where the potential for
error could lead to a risk for patients
c) identify real incidents associated with deviations from
standard requirements
d) estimate and evaluate the associated risk to patient
care
e) control these risks
f) monitor the effectiveness of the controls undertaken.



Quality Assurance is responsibility
of....

All Staff



