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CHAPTERS

1. Introducing clinical biochemistry and the use of the
laboratory.

The interpretation of results and point of care testing.
Liver function tests.

Cardiovascular disorders.

Glucose metabolism disorder.

Lipid metabolism disorders.

Investigation of renal function.

Water and sodium balance.

Postassium and Acid-base balance.

Calcium, phosphate and magnesium balance.
Disorders of the hypothalamus and pituitary.

Abnormalities of thyroid function and investigation of
gonadal function.
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INTRODUCTION TO BIOCHEMISTRY

@ Clinical biochemistry (chemical pathology or
clinical laboratory chemistry): is a branch of
laboratory medicine in which chemical and
biochemical methods are applied to the study of
disease.
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INTRODUCTION TO BIOCHEMISTRY
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Descriptions of pathological processes and
explanations for disease at a molecular level.
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THE USE OF BIOCHEMICAL TESTS

<« Biochemical tests are used in diagnosis, prognosis,
screening and monitoring after treatment.

< Biochemistry laboratory is also involved in research:

into the biochemical basis of disease and in clinical

trials of new drugs.
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The place of clinical How biochemical tests
biochemistry in medicine are used
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Tzble 1.1 The clinical biochemistry
repertoire

Core biochemical tests

Sodium, potassium and bicarbonate

Lirea ama creatinine
Calcium and phosphate
Total protein and albumin

Bilirubin and alkaline phoszphatase

Alanine aminotransferase (ALT) and aspartate

aminotransferase (AST)

Free thyroxine (FT,) and Thyroid Stimulating

Hormone (T5H)

Y-glutarmwyl transpeptidase (YGT)
Creatine kinase (CK)

H*, PC, and PO: (blood gases)
Glucose

Amvizze

Speciahized tests

Hormones

Specific proteins

Trace elements

Vitamins

Drugs

Lipids and lipoproteins
Intermediary metabolites
CMA analyses
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BIOCHEMICAL LABORATORY SPECIMENS

® Most biochemical tests are carried out on blood
using plasma or serum.

@ But urine, cerebrospinal fluid (CSF), faeces, pleural
fluid, etc. are sometimes required.

Venous blood, serum or plasma

Arterial blood

Capillary blood

Blood spot on a filter paper (Guthrie Card)
Urine

Faeces

SpeC]menS used for Cerebrospinal fluid (CSF)

biochemical analyses Sputum and saliva
Tissue and cells
Aspirates, eg.

pleural fluid

asCites

joint (synovial) fluid
intestinal (duodenal)
pancreatic pseudocysts

Calculi (stones)
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BIOCHEMICAL LABORATORY SPECIMENS

‘ 1) Blood specimens: ‘

» Serum: is the corresponding fluid phase when blood is
allowed to clot and tube is centrifugated.

» Plasma: is obtained by collecting blood into an
anticoagulant and separating the fluid (plasma phase)
from the blood cells by centrifugation.

> Whole blood sample: is prepared by collecting blood
into an anticoagulant, without centrifugation (Usually
not used for biochemical tests).

@ For many (but not all) biochemical tests on blood, it
makes little difference whether plasma or serum is
used.

® Plasma is used when the requested tests include one of
the clotting factors (e.g, fibrinogen), or when the
analyte in question is unstable and speed is necessary.
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Centrifugation

@ Centrifugation of the sample accelerates the process of
separating the plasma and cells.

@ Specimens should be centrifuged for approximately 10
minutes at an RCF (Relative Centrifugal Force) of
1000¢g to 2000g.

@ Violent centrifugation could cause hemolysis:
mechanical destruction of red cells that can result in
hemoglobin release.

Centrifugation of blood

/’ ‘ F " plasma (55%)

»
Q' @, white blood cells &
*O 7 platelets (4%)

& _ ) red blood cells (41%

Dr. Rama IBRAHIM

11



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwilhMqEyPviAhVEWxoKHfAbC1cQjRx6BAgBEAU&url=https://www.alamyimages.fr/centrifugation-du-sang-illustration-diagramme-image228027484.html&psig=AOvVaw2k5tQQhdQ_QeaIi7UdK75h&ust=1561240424487251

Plasma prepartion

—Plasma

* 55% ol whole blood

« [ east dense component

~ ——Buffy coat ]
¢ Laukocytes and platelats

* <1% of whole blood

— Erythrocytes
@ Withdraw blood @ Cenlrifuge the * 45% of whole blood
and place In tube. blood sample. (hematocrit)

-+ Most dense component
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BIOCHEMICAL LABORATORY SPECIMEINS

‘ 2) Urine specimen: ‘

» Urine is the next most common fluid for determination.
» Most quantitative analyses require a timed sample
(usually 24 hours), while simple urinalysis requires a
ramdon urine sample.

» Full 24-hour collection need large containers, while
random urine samples need small ‘universal’ containers.

» Urine specimen containers may include a preservative to
inhibit bacterial growth, or acid to stabilize certain
metabolites.

‘ 3) Other specimen types: ‘

» For some tests, specific body fluids or tissue may be
required cerebrospinal fluid (CSF), paracentesis fluids
(pleural, pericardial, and peritoneal), and amniotic fluids.
» There will be specific protocols for the handling and
transport of these samples to the laboratory.
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BIOCHEMICAL LABORATORY SPECIMENS

Dangerous specimens:

» All specimens from patients with dangerous
infections should be labelled with a yellow ‘dangerous
specimen’ sticker.

» A similar label should be attached to the request
form.

» Of most concern to the laboratory staff are
hepatitis B and HIV.

DANGER OF
INFECTION
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TYPES OF BLOOD SPCIMENS ACCORDING
TO THE SITE OF COLLECTION
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SAMPLING EVACUATED TUBES FOR
SPECIFIC BIOCHEMICAL TESTS

Plain tuba:no
anticoagulant

Clot forms

= zaneral

Plain tubea:
containg SST

EDTA
anticocagulant

+ Whole blood
analysis

+ Red cell
analysis

+ Lipids and
lipoproteins

Lithium
haparin
anticoagulant

+ (zaneral

Fluonde
oxalate

= Glucosa
+ Lactato
+ Alcohol

Trace
alemant

* Copper

« Zinc

Haparnnizad
syringe

+ Arterial
blood
sampling
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Continued metabolism may occur if the serum or plasma remains in
contact with the cells for any period. Evacuated tubes may incorporate
plastic, gel-like material that serves as a barrier between the cells and

the plasma or serum. .
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COLLECTION OF SPECIMENS wliuali
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TESTS PERFORMANCE

1.  Automated and computerized
methods:

Range from large, automated instruments
capable of performing multiple tests on single
serum samples, to relatively simple
instruments designed to measure only one or a
few analytes (They generate results quickly,
reliably and economically).

2. Commercially prepared reagents ‘kit’,
and Manual methods:
Used for Less frequently performed tests (They

are more complex and expensive tests, and
may take longer time to be completed).
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Types and rates of error in the three stages
of the laboratory testing process

=
Equipment
Malfunction
eportin
nsuffigient Sample Analysns
Sample condifion
Incorrect Pre Analytical Analytlcal ; Post Analytlcal lm[‘;;‘:ape
Sample 7-13Y
(46-68.2%) T-13%) ) (185 47%) oty
Incorrect l; ‘::;]l::: of
Identifi¢ation o IT“"'
round
times
Sample Mix-Ups/
Interference
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SAMPLING ERRORS ulucV| cUas|

0 Blood sampling technique: Difficulty in obtaining a
blood specimen may lead to haemolysis with
consequent release of potassium, LDH and other red
cell constituents.

0 Prolonged stasis during venipuncture: Plasma
water diffuses into the interstitial space and the serum
or plasma sample obtained will be concentrated.
Protein and protein-bound components of plasma, such
as calcium or thyroxine, will be falsely elevated.

2 Insufficient specimen: It is impossible for the
laboratory to measure everything requested on a
small volume.

2 Errors in timing. Measurement of glucose without
fasting for more than 8h.
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 Incorrect specimen container. For example, blood
that has been exposed, even briefly, to EDTA, will have
a markedly reduced calcium concentration, approaching
zero. Samples for glucose testing must contain fluoride
which inhibits glycolysis.

 Inappropriate sampling site. Blood samples should
not be taken ‘downstream’ from an intravenous drip.
For blood glucose, specimen is not taken from the same
arm into which 5% glucose is being infused.

 Incorrect specimen storage. K, P and LDH will be
falsely elevated in blood sample stored overnight.
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SAMPLE STORAGE wliasli

@ Samples should be analyzed within 4 hours; to
minimize the effects of evaporation, samples should be
properly capped and kept away from areas of rapid
airflow, light, and heat.

@ If testing is to occur after that time, samples should be
refrigerated at 4°C for 8 hours. Many analytes are
stable at this temperature, with the exception of
alkaline phosphatase (increases) and lactate
dehydrogenase (decreases).

@ Samples could be frozen at -20°C and stored for longer
periods without deleterious effects on the results.

@ Repeated cycles of freezing and thawing should be
avoided.
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SPECIMEN ANALYSING AND DATA
REPORTING:

® Once the request form and specimen arrive at the
laboratory reception, they are matched with a
unique identifying number or bar-code.

@ All analytical procedures are quality controlled
and the laboratory strives for reliability.

® Once the results are available they are collated
and a report is issued.

@ Cumulative reports allow the clinician to see how
the most recent result(s) compare with those tests
performed previously, providing an aid to the
monitoring of treatment.
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Circuit diagram of the clinical biochemistry
process

l:llnll:al Biochemical
answer

fﬁ@’@\

Request form
with clinical d!ln

</
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