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Clinic multidisciplinary team
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THE IMPORTANCE OF PRE-ANALYTICAL

Category Variables

Sample collection Collection tube

Patient identification on specimen labeling
Phlebotomy Technique
Sample volume (see haematocrit)

Sample treatment Storage

Mixing & centrifuging
Transport conditions and transport delays

Haemostasis diagnosis is not possible with samples taken under poor conditions!

Lippi G and Favaloro EJ. Preanalytical Issues in Hemostasis and Thrombosis
Testing. Methods Mol Biol. 2017; 1646: 29-42.
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THE IMPORTANCE OF PRE-ANALYTICAL

From sample to quality control

* Sample Collection

* Main Pre-Analytical Variables

e Laboratory Equipment and Laboratory Safety

* Preparation of Normal Plasma Pool (PNP)

e Establishment of Normal Reference Ranges & Reference Times
* Adjust normal values to patient age

* Internal Quality Control and External Quality Control
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DIAGNOSTIC STRATEGY
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Routine testing

* when tests are not normal
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Specific Tests

Coagulant method
(based on screening test evaluating the respective factor)
- TP (FVII, FX, FV, FIl)
- TTP (FVIII, FIX, FXI, FXII)
Chromogenic substrates
(based on enzymatic reactions using chromogenic substrates)
- FVIII
- FXII
- Alpha-2 antiplasmin
- PAI-1 (Plasminogen activator inhibitor type 1)
Elisa techniques
- FVW

Using these tests in well-defined study
algorithms we arrive at a suspected
diagnosis
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About routine tests ICT 2023 &
AR “i% There is no single routine test that allows an
KW assessment of haemostasis

should be preceded by clinical
information or evaluation.

Not all haemorrhagic or thrombotic processes result in
changes in coagulation tests

Some coagulation abnormalities have no clinical significance

- —
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About Specific Tests

% If in doubt about the results, repeat

> ‘s the tests on a 2nd sample (collected
"tz(-\(, = for coagulation only)

Integrated results with the clinical data —
save response time

* Important in pre-surgery, etc.

These rules lead to a

Faster and more accurate
diagnosis
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MILD THROMBOPHILIA
Antithrombin, Protein C and Protein S deficiency
Heterozygotes FV Leiden or PRT20210GA

HIGH-RISK THROMBOPHILIA
Homozygotes or multiple defects

Conditions to be investigated Recommended methodology

= Antithrombin deficiency * Determination Activity (chromogenic)
= Protein C deficiency * Determination Activity (chromogenic)
= Protein S deficiency * Free antigen determination

= Factor V Leiden * Variant screening

= Variant PT20210G/A * Variant screening

= Homocysteine * Determination by immunoassay

= Lupus Anticoagulant * There is no test of preference
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Laboratory Diagnostic of Thrombophilia

How important is it?

Determine the pathological basis of the thrombotic episode
Determine the duration and intensity of AO therapy
Alert patients to the presence of hereditary risk factors

* Patient information

* Genetic counselling

Prophylaxis in high-risk individuals in situations of increased stimulus

More specific therapy, when available
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HAEMOSTASIS STUDY

Functional Studies
10stic orientation

cular Studies

irmation of deficiency or deficiencies
NGS (great resource economy, faster and more effective response)

that allows the observation of:

* phenotypic variability in individuals with the same genotype
* the low penetrance

* analysis of variants against affected protein domains
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Clinical data:

This clinical case because it explains the

importance of reliable analytical results and the
- Q , 3 months applicability of the clinical-laboratory concept.

* Episode of severe neonatal thrombosis (arterial cerebral thrombosis)

* Ischaemia with necrosis of three fingers of the right hand

Functional studies (Acute phase)

e Antithrombin N, Protein S N, Protein C slightly decreased Guidelines on the laboratory aspects of assays used in

haemostasis and thrombosis

Investigation of a thrombotic tendency

The choice of tests for inherited thrombophilia is described

What mOIECUIar StUd'ES ShOUId be done? in a previous BSH guideline and may include assays of pro-

tein C, protein S and antithrombin, plus tests for the F2
G20210A  (¢.*97G>A, prothrombin) and F5 GI1691A
[c.1601G>A, factor V Leiden (FVL)] variants.'” As when
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Factor V Leiden and prothrombin G20210A
Multiplex Allele-Specific PCR

1. Positive Control

340pb 2. Sample under study
270pb - FV LEIDEN HOMOZYGOUS
193pb - 3. Negative Control

Reagéo “N" Rea(}éo I\Mu

gz || 340bp | Protrombina ||| ERRERR 340bp
b primer | G20210A S rmer |

Lo wlldit Factor V 5 primer 270bp
|| G1691A T —

219bp

5 primer 4 193 bp MTHFR S 193bp
amm| Co6TT P

(Adaptado de Hessner, J. M. et al., 1999)
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Clinical data:

. Q, 3 months

* Episode of severe neonatal thrombosis (arterial cerebral thrombosis)

* Ischaemia with necrosis of three fingers of the right hand

Functional studies (Acute phase)

* Antithrombin N, Protein S N, Protein C slightly decreased

\ |
K%é\ 2 Molecular study - PROC gene
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Factor V Leiden and prothrombin G20210A

Multiplex Allele-Specific PCR

340pb
270pb -

193pb -
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P mer]
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MTHFR
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1. Positive Control

2. Sample under study
FV LEIDEN HOMOZYGOUS
3. Negative Control

Reacao "M”

|5 primer 340 bp
P brimer]

{5 primer, 210bp
PR rimer]
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> orimer o 193bp
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(Adaptado de Hessner, J. M. et al., 1999)
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DNA Sanger sequencing - PROC gene

ACACCAAAGTCAGCCGCTACCTCGACTG

T B K 3 A A T 5 T

WMTCCATGGGCACATCAGAGACAAGGAAGCC

> 5 " G T 3 E T R K
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CCAAAGTCAGCCGCTACCTCGACTG

SWTCCATGGGCACATCAGAGACAAGG
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Exon 9, c.1332G>C (p.Trp444Cys), heterozygous

Co-inheritance: homozygous FV Leiden + heterozygous PROC patogenic variant p.Trp444Cys
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Clinical case

Clinical data: Pathophysiology of Factor V Leiden Gene Mutation
Q' 3 months Protens S
w S FactorV
* Episode of severe neonatal thrombosis (arterial cerebral . ot S
Phenotype thrombosis) o P10t %f Clot
. . . . . NORMAL PHYSIOLOGY
* [schaemia with necrosis of three fingers of the right hand
Protens & %y ‘Q/@Factorv
Functional studies (Acute phase) c .“

* Antithrombin N, Protein S N, Protein C decreased

FACTOR V LEIDEN G1691A MUTATION

Genotype Co-inheritance: homozygous FV Leiden + heterozygous PROC patogenic variant (p.Trp444Cys)

Synergistic effect on the protein C pathway
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M1: F5, NM_000130.5: c.1601A>G, p.Arg534GIn (FV Leiden)

M2: PROC, NM_000312.4: c.1332G>C, p.Trp444Cys

PC (70-140%)

PC:Ag (72-160%)

PC (45-59%)*
PC:Ag (41-55%)*

* Individuals < 17yrs

<The mother developed
thrombophlebitis during puerperium
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* These genetic family studies

allowed the identification of the
unknown carriers and individuals
at a higher thrombotic risk '
within each family

permitting the evaluation of the
need for prophylactic measures,
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» 773 Patient
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I Genotype

Clinical-Laboratory Concept
Clinic multidisciplinary team

e Personal and family
clinical history

¢ Functional studies

e Causal variant identification
e Family studies

it is necessary to make the genotype-phenotype
correlation to assess the severity in each patient.

And, this workflow is only possible in a clinical
laboratory concept and by a multidisciplinary team
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