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CLINICAL BIOCHEMISTRY

O Clinical biochemistry, chemical pathology and clinical
chemistry
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O The test must be performed as accurately as possible

0O Biochemical tests are used extensively in medicine for both
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The place of clinical
biochemistry in medicine

Clinical biochemistry tests s
comprise over one-third of all
hospital laboratory
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Haematology i Immunology

Histopathology Mlcroblology
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The clinical biochemistry tests

2. Specialized tests 3. Emergency tests
Hormones Urea and electrolytes
Specific proteins Blood gases e
Trace element_sb’?é_cﬁiﬁ Amylase
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Importance of clinical chemistry

O A working knowledge of clinical chemistry and biochemistry

0 This course provides the basic information in lab medicine
that 1s necessary for the pharmacist. A sleol
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Sample collection and processing

0O  Specimens used for biochemical analysis:

) A_\:_c WJ'A’U-,

. i Are=s)
1. Menmls_blgﬂd,jﬁena]_lm_capjﬂagmm
Dl g xyaen>< oo OXad vt Ve r.f_,h_, Loy dld) Cpo, Ao o

serum vs plasma lossle @) 1 G° sefim G | 2
WC:«-*«-'S’;(O*UJ/L»NJNUY“J“O‘

2. Urine A Pt e S el gl Y
3. Faeces. 6T ™97 (o1 i Sefm se= 5201 Use )
phecgrw b pdl R Caw |, 2 Plegm L)
4. CSF&N ¢ GUJL” s G5 o Hhe ¢ %S5 Y piiceanl S0
(/l/‘“d’ alage ; r . ¢ . -
LRS e GRSl slee w foie L Opz gvr g o) oot
5. Sputum and sahva—a ] e G (66 i\ 1, G ol ) RBC, e 3 70y 6kt
6. Tissue and cells . AT oparin < ocizomd s W 97622
\#A_';,u ’OJJ' n . . . . .
7. Aspirates,| e.g. pleural fluid, synovial fluid, intestinal,
i _ pancreatic pseudocytes & L
¢~ Calculi (stones)— H VS EE

Uto 526 (P16 T I 2DV (Eserim ]

P
wre acid T‘CIJ;,;

RBC



Types of containers used in the
collection of blood specimens
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Sampling errors

O Blood sampling technique
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Analysing the specimen
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0O [Reference values: Values obtained from individuals who are in_good
health as judged by other clinical and laboratory parameters, after suitable

standardization and statistical analysis, under definite laboratory .
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O Normal (Reference) Range: Values within which 95% normal healthy

person’s fall. The cut off values are set as mean reference value +/- N

times standard deviation, of a normal healthy population; where N varies
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Quality Control
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O A major|role of the clinical laboratory

1s the measurement of

substances in body fluids or tissues. To fulfill these aims the data
generated has to be reliable for which strict quality control has to be

maintained.

Quality control 1s defined as the study
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of those sources of variation,

which are the responsibility of the laboratory, and the procedures used

to recognize and minimize them.
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Quality control involves consideration of a reliable analytical method.
Reliability of the selected method i IS determined by its accuracy, =~
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Quality Control

0O Accuracy has to do withthow . the mean of a sufficiently

[ 13
fwg large number of determinations on a sample is to the actual
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DJ Precision refers to the extentitoswhichirepeated determination
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rosang on an individual specimenevarypusing a particular technique and
1s dependent on how rigorously the methodology 1s followed.

0 Specificity 1s the ability of an analytical method to determine
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O Sensitivity is the ability of an analytical method to detect small
quantities of the measured analyte.
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0O  Analytical methods require calibration, the process of relating
the value 1nd10ated on ] the scale of the measuring device to the
quantity required to b be measured. Calibration is done using

standard, the solution with which the sample 1S c\ mpared to
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O  Standardsolutions rcfer to the known amount of a substance
in a solution 1n which its concentration 1s expressed 1n terms of
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Biological factors affecting the . <777
interpretation of results
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Sex of the patient. [ SV sl i om
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Effect of diet.
Tmme when sample was taken.
Stress and anxiety..”" "
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Posture of the patient.
Effects of exercise.
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A 65-year-old woman had a blood sample taken to measure
her serum potassium concentration, since she had been
on thiazide diuretics for some time

The GP left the specimen in his car overnight and
dropped it off at the laboratory the next morning

When the biochemist analyzed the sample,
they immediately called the GP — why?

The blochemist called because the potassium result was
abnormally high, but the value was false
—a case of pseudohyperkalaemia

Reason — Pseudohyperkalaemia

This happens when the blood sample is mishandied
before analysis, causing potassium to leak out of the cells
into the serum or plasma.

-

. Delay before analysis
The sample was left overnight before being processed.
During this long delay, red blood cells and other cells-gadually
leak potassium into the serum because the Na"/K —ATPase pump
stops working after energy (ATP) runs out.

a2

Temperature changes in the car

The car's temperature likely fluctuated (cold at night, warmer ate
the morning). These changes damage blood cells and further
increase potassium leakage.

w

. Hemolysis
Shaking, vibration, or freezing-thawing cyeles in the car can rupture

red blood cells, releasing large amounts of potassium into the sample.

Case history 1

A blood specimen was taken from a
63-vear-old woman 1o check her
SEerum potassium concentration as
she had been on (HRERENNENES
tor some time. The GP left the
specimen 1n his car and dropped
it off at the laboratory on the way
o the surgery the next moming.

immediately on analysing the
sample, the biochemist was on the
phone 1o the GP. Why?
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