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® Most results are reported as concentrations, usually
in terms of the number of moles in one litre (mol/L).

Mole Abbreviation Definition
Millirnole mimiol x 107 of a mole
- Micromole ol =107
Molar units Manomole nmol x107°
Picomole pmiol 107"
Fermtomole fmol x 107"
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VARIATION IN RESULTS
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The “dartboard” or “shooting target” analogy is
often used to illustrate the different meanings of
the terms accuracy and precision .

©

XX

Inaccurate Precise Accurate Imprecise
X
X
@
Inaccurate Imprecise Accurate Precise
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] Reference interval includes 95% of the values
found in healthy volunteers. 5% of any population
will have a result outside the reference interval.
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d There is often a degree of overlap between the
disease state and the ‘normal value’:

v ‘False positive’: abnormal result in a patient who is
subsequently found not to have the disease.

v" ‘False negative’: normal result in a patient who has the

disease.
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Diagrammatic representations of test
specifecity and sensitivity
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» In test (a): there is no overlap between the distribution curves
of healthy and diseased people (i.e. an ideal test with 100%
sensitivity and 100% specificity).

> In test (b): there is an area of overlap between the
distribution curves for healthy people and people with disease
(i.e. less sensitive and less specific). »
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SPECIFICITY AND
SENSITIVITY OF TESTS
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Positive test Negative test
Blue = has the condition
Green = does not have the condition
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> About 67% of results lie in the range (mean £ 1SD).
» About 95% of results lie in the range (mean £ 2SD).
> Over 99% of results lie in the range (mean £ 3SD).
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Diagram of a Gaussian (normal or symmetrical)
distribution curve.
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Biological causes of variation:

1) Sex: Reference intervals for some analytes such as serum
creatinine are different between men and women.

2) Age: There may be different reference intervals for
neonates, children, adults and the elderly.

3) Race: Racial differences have been described for certain
analyses such as serum [cholesterol] and [protein].

4) Diet: The sample may be inappropriate if taken when
the patient is fasting or after a meal.

5) Timing: There may be variations during the day and
night.
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7) Stress and anxiety: These may affect the analyte of
interest.

3) Posture of the patient: Redistribution of fluid may
affect the result.

9) Effects of exercise: Strenuous exercise can release
enzymes from tissues.

10) Medical history: Infection and/or tissue injury can
affect biochemical values independently of the disease
process being investigated.

11) Pregnancy: This alters some reference intervals.

12) Menstrual cycle: Hormone measurements will vary
throughout the menstrual cycle.

13) Drug history: Drugs may have specific effects on the
plasma concentration of some analytes.
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POINT OF CARE
TESTING (POCT)
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® The aim of POCT is to accelerate the diagnostic and
the therapeutic processes
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Common tests on blood performed away
from the laboratory

Analyte Used when investigating
Blood gases Acid-base status

Glucose Diabetes mellitus

Urea Renal disease

Creatinine Renal disease

Bilirubin Neonatal jaundice

Therapeutic drugs  Compliance or toxicity

Salicylate Detection of poisoning
Paracetamol Detection of poisoning
Cholesterol Coronary heart disease risk
Alcohol Fitniess to drive/confusion, coma
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The most common blood test outside the laboratory
is the determination of glucose concentration, using
pocket-sized instruments.
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A portable bench analyser: This analyser may be used
to monitor various analytes in blood and urine and are
often used in outpatient clinics.
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Common tests on urine performed away
from the laboratory

Analyte Used when investigating
Ketones Diabetic ketoacidosis
Protein Renal disease

Red cells/haemoglobin Renal disease

Bilirubin Liver disease and jaundice
Urobilinogen Jaundice/haemolysis

pH Renal tubular acidosis
Glucose Diabetes mellitus

Mitrites Urinary tract infection
HCG Pregnancy test
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Many analytes in urine are conveniently measured, semi-
quantitatively, using urinalysis test strips which are dipped
briefly into a fresh urine sample. the results are assessed
after a specified time by comparing a colour change with a
code on the side of the test strip container.
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METHODOLOGY
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How a pregnancy test

kit works
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A urine sample is applied to the test strip.

HCG Anti HCG antibody

2 / 2nd HCG specific
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Urine saturates absorbent pad and begins
to move along test strip.
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HCG binds to monoclonal antibody —blue

bead complex, which then moves along
the plate as the urine diffuses.

a attached to blue beads
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The HCG —antibody —blue bead complex
binds to a 2nd HC(§ specific antibody fixed
to the plate along a straight line. This
produces a blue line on the plate.

S

* x I Positive test
L ] | i I ; | ]

Excess of the monoclonal antibody—blue
bead complex in the urine binds to a third
antibody forming another blue line.

This signals that the test is complete.

Positive result

Negative result

A positive result is shown by 2 blue lines:
a negative result is shown by 1 blue line.
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Advantages and Disadvantages of Point of

Care Testing (POCT)
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SUMMARY

® Biochemistry results are often reported as concentrations.
Concentrations change if the amount of the analyte changes
or if the volume of solvent changes.

@ Variability of results is caused by both analytical factors
and biological factors.

® The reference range supplied with the test result is only a
guide to the probability of the results being statistically
‘normal’ or ‘abnormal’.

@ Different reference intervals may apply depending on the
age or sex of the patient.

@ Many biochemical tests are performed outside the normal
laboratory setting and are called POCT.

@ Although apparently simple, such tests rely on
sophisticated methodology .

@ Many advantages and disadvantages are related to POCT.
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