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Platelet function and

haemostasis overview

Blood vessel
- vasoconstriction -

Platelets

- primary hemostasis -

Coagulation cascade
- secondary hemostasis -

Vessel wall
- Vasoconstriction

- endothelial dysfunction

——

Platelets

- primary hemostasis

— platelet plug

N\ /

Coagulation cascade
- secondary hemostasis
— fibrin mesh

Periayah, et al. JHOSCR 2017;11:319-27

Platelets and coagulation

A: Classic view of hemostasis as a three-step
process involving vasoconstriction and primary
and secondary hemostasis as independent and
sequential events.

B: Current view of hemostasis as a complex
process in which the vessel wall, the platelets,
and the coagulation system collaborate and

continuously influence one another



Platelet function and haemostasis overview ”

primary hemostasis Q platelet plug formation
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Platelet receptors critical for Platelet activation

the hemostafic function

VWF, thrombospondin-1,
Plb-IX-V *
GPIb-1X-V thrombin,factors Xl, Xll, P-selectin TPa, TPb
GPVI Collagen, laminin PGE2 receptor “

aVvVb3 Vitronectin, vWF, fibronectin, fibrinogen

Activated allbb3 (i.e., Fibrinogen, vWF,
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Reduced aggregation response
Defectsin signaling pathways

Adhesion/Activation Defect C: Collaeen Scott Syndrome
Defectof procoagulant
SCiVity GPI bf XN > - SuSine—
ll'ltEngl"l nzﬂj, Stormorken and \fork Defective risticetin-induced aggregation.
Syndrome Defective adhesion
Defectin Ca“channels
a-granules defects
Gray platelet Syndrome, Quebec Syndrome
g o .
o Fe
X Integrin a B,
-.: v -.?..t' ﬂ
.
p Glanzmann’s Thrombasthenia
1 Severe aggregation defect
PZYl b
Alterationsin CalDAG-
AA GEF1/Kindlin/Talin
R Reduced aggregation
R P2Y,, ';\
\ S-granules defects
o - \ ._ / H:;m:.nikvtPudr::i: Sv:drm
PAR1/PAR4 G ediak-Higashi Syndrome
4 e GPIb/IX/V Griselli Syndrome
E : Defectsin cytoskeletal prDtCIﬁE%-....m.,.x
E‘;:‘“’ :,“‘-' NMM-IIA (MYH9) o
rombin boilarie
. Defective response to < | Filamin-A
soluble agonists Tubulin B1 \ Platelet Type von Willebrand Disease
Actinin-1 \ Increasedbinding of vWF
DIAPH1 Increased adhesion
Defectsin G-proteins (GNAS, GNAQ, GNAZ, GNAI1) WASP i
Signaling proteins (CYCS, KDSR, ABCGS, ABCGS, TRPM7) TPM4 v
Transcription factors (ANKRD26, ETV6, FLI1, GATA1, GFI1B, RUNX1) ACTB Defect in enzymes of the TxA2 pathway

Aspirin-like defects in response to soluble agonists

Inherited Platelet Disorders
Int. J. Mol. Sci. 2021, 22, 4521. https://doi.org/10.3390/ijms22094521



Methodologies for platelet
function assessment
Bleeding time (Obsolete)

Tests based on platelet aggregation

Tests based on platelet adhesion under shear stress

Platelet
function tests | Platelet function methods combined with viscoelastic test

Platelet analysis based on flow cytometry

Evaluation of Thromboxane metabolites




Tests based on platelet

aggregation Impedance aggrgometry

Light transmission aggregometry (LTA) Sample: Citrated whole blood

Sample: Citrated platelet rich plasma (PRP) Method application:

Method application: « Screening test for bleeding tendency
« Screening test for bleeding tendency . | . Di°9.“°~".ﬁc for |.3|ate|et defects
. Diagnostic for platelet defects X \1#{;\[:__, == ':': « Monitoring antiplatelet treatment effect
« Monitoring antiplatelet treatment effect hx-mm‘éwi‘,:ﬁwxm Method principle: Measurement of electrical
Method principle: Photo-optical measurement of light ’ m- — ;- mmmu Lm:a_a:.-n-- impedance increase in relation fo agonist-

c e : . . induced platelet aggregation
transmission increase in relation to agonist-induced P ggreg

platelet aggregation

Plateletworks

Lumiaggregometry Sample: Citrated whole blood

Sample: Citrated whole blood Method application: Monitoring of the platelet

Method application: response to antiplatelet agents

Detection of storage/release disorders Method principle: Platelet counting pre- and

Method principle: LTA or WB aggregometry combined post activation in whole blood

with luminescence



Tests based on platelet

adhesion under shear stress

Impact; Cone and Plate(let) Analyzer

Sample: Citrated whole blood
Method application:
PFA-100; Innovance PFA-200 . Screening of primary hemostasis

Method principle: Shear-induced platelet

adhesion-aggregation upon specific surface
Sample: Citrated whole blood (WB)

Method application:
o Assessment of bleeding risk and drug effects
« Searching severe platelet dysfunctions,
revealing of VWD

Method principle: Time evaluation of high shear

Global thrombosis test (GTT)

Sample: Native whole blood

Meth lication: Evaluation of platelet
WB flow blocked by platelet plug into a hole in ethod application: Evaluation of platele
function and thrombolysis

activated surface
Method principle: Measurement of time

cessation of WB flow by high shear-

10
dependent platelet plug formation



- www.thelancet.com/infection Vol 19 August 2019

combined with viscoelastic test

Platelet function methods

TEG/platelet mapping system

100

Sample: Citrated whole blood (WB)

Method application:
« Assessment of global hemostasis plus B cw ROTEM PIC“'EIEf

monitoring antiplatelet treatments effect

Pin Sample: Citrated whole blood

Method principle: Evaluation of rate of T— Method application:

clot formation based on low shear- « Assessment of global hemostasis plus

Whole blooc

: : . o
induced and agonist addition ating e

up - diagnostic of platelet defects plus

« monitoring antiplatelet treatments effect
Method principle: Measurement of electrical
impedance increase in relation to agonist-

induced platelet aggregation
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Platelet analysis based Evaluation of

on flow cytometry Thromboxane metabolites

Radio- or enzyme-linked

Flow cytometry immune assays

Sample: Citrated WB, PRP, washed-
platelts

Sample: Serum, urine, citrated platelets

Method application:
FLOW CYTOMETRY

Method application: « Assessment of global hemostasis plus

> .
> Antibodies-PE / -FITC

o Cell counting, detection platelet diagnostic of platelet defects plus monitoring

activation by extent of expression of antiplatelet treatments effect

surface and/or cytoplasmic Method principle: Ligand-binding assays

biomarkers
Method principle: Engineering laser- Fixation Labelling Analysis

based detection of suspending

fluorescent label platelets in a flowing

platelet-research.org/techniques-available/flow-cytometry/

solution
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Evolution of platelet
function test

Platelet function testing

€o

Light source
‘ gh Photodetector
|Ir
.' e
[ls
K |
\ Platele't - Stir bar Waksman RPR. Cardiovasc Revasc Med 2011; 12: 312-22
suspension | 12: 312.22.

bleeding time Light Newer platelet
transmission function
aggregometry testings

(LTA)




Light transmission platelet
aggregometry (LTA)

Platelet
suspension

LTA

« A classical Born aggregometry

« A gold standard method

« Analysis of platelet functions in
platelet rich plasma

« Using various agonist to activate

platelets
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2 —+— | {Aqonist) Un1siwuduuav light transmission Gvuusaiu
E‘S | Usuiunmisinznanyavinaalaaa
o -9
Lo « Platelet rich plasma (PRP):
i : .
-3 0% light transmission
-2
- I - | I Maximum aggregation e Platelet poor plasma (PPP):
0

Time (minutes) § minutes 100% light transmission 15



Aggregating agent (agonist)

Standard agonists for @

platelet function test
in the clinical
laboratory

Arachidonic acid is added to test
platelet prostaglandin pathways or
the effect of aspirin on these
pathways

_J
ADP
Epinephrine

Collagen

Ristocetin

-




’Aggregating agents (agonists)

Normal

T

Secretiondefect

ADP receptor,

. . GPlib/llla or
Time (min) fibrinogen deficiency

P2y I:IDFZ’/9
‘LJ ‘pggm A ‘O@

Activated

Bcrib/lia ‘ platelet L,
'Caz* I

Resting
platelet

fibrinogen

ADP (weak agonist) causes

« primary aggregation

- secondary aggregation

« platelet shape change

« secretion from storage granules

« influx and intracellular mobilization of Ca2+

- Aggregation-dependent secretion

ROP 9 ADP
A d‘o’ﬁ “
Activate Activated
platelet _ platelet ' ROP

T ca* fca?



’Aggregating agents (agonists)

%o T

normal

Secretiondefect

Time (min)

Primary
aggregation defect

Epinephrine

Resting

platelet (
a,-adrenergic
receptor

Activated Epinephrine

pateiet € €]

x,-adrenergic

receptor
Inhibition of adenyl cyclase

4

Releases calcium ions from
endoplasmic reticulum

\ 4

Aggregation-dependent secretion
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Aggregating agents (agonists) Ristocetin
Ristocetin forms complexes with vWF

Conformational change in vWF

\. in vitro Ristocetin B. Responses to Ristocetin Stimulation l
A Normal Impaired
vWF binds to GPIbIXV & inducing platelet
o 1. Platelet aggregation 9 Ansanca
GP1b receptors qggluﬁnqﬁon
Ristocetin 3 . . T3 0 :H .
0 3. Quantitative O _
\ vWF dysfunction —{@B K ""o
— —— | normal
® | .
GP1b 4. Qualitative < ”
“{ : vWF dysfunction S :7 -~ ‘;: -
Cuiescent
}.— Platelet (_
o WF
5. Decreased FVIII '(_6 o VI or
i it o o Ve
J Trauma Acute Care Surg. 2018 November ; 85(5): 873880 el bl e i bse —— G Plb/ IX/V
deficiency

Time (min)
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’Aggregating agents (agonists)

normal

L

Secretion defect

Primary
aggregation defect

Time (min)

Collagen
collagen
Restin Activated A
9 oy ctivated  Gpy
platelet platelet

Platelet signaling

4

Activation leading to TxA2
formation

4

Secondary aggregation
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Aggregating agents (agonists) Arachidonic acid (AA)

Arachidonic acid = precursor of thromboxane A2 (TxA2) formation

.v Collagen \ |
o orma
Secondary platelet aggregation
Agonist binds {—
membrane receptor o
aﬁ .
O Secretion
Lase defect
Aspirin acetylates %
COX1 and reduces /
TXA, production

L Arachidonic acid COOH Tlme(mln)
® Cyclooxygenase-1 l@:\/
PGG,/PGH,
Arachidonic acid
TXA Synthase l Normal
@gmbnxane AD Sto rage pOOI
Ca” " release 101
Platelet aggregation — dﬁflCle ncy
Vasoconstriction 39
AA metabolism
Membrane consists of Thromboxane B, is a stable, a b norma I |t| €S
phospholipid bilayer measurable plasma product that
Is reduced In aspirin therapy

Time(min) 21



Recommended concentrations of

agonists for LTA in different guidelines

AMULTUIUNAUIZAUVDN agonist UAUAIALYHD
n1sidanan1snAaau Lag interindividual variatuon

Int. J. Mol. Sci. 2017, 18, 1803

Hayward et al. [35]

Harrison et al. [45] Christie et al. [47]

Agonist Cattaneo et al. 146] Final Concentrations of the Agonists Recommended Starting Range of Final Final Concentrations of
8 Concentrations in PRP Concentrations in PRP the Agonists
. fﬁ‘*i oy ‘_:‘u N 1‘11 e r: “‘i ’:“ n ‘r"'_l_' 1 impaired platelet function from aspirin and other
Collagen latelets (.« 2 nz/mL Horen collagen). cyclo-oxygenase 1 inhibitors is recommended 1.25 pg/mL 1.0-5.0 ug/mL 1-5 ug/mL type 1 fibrillary
® EH, q.h,_-.r 1"-‘:-;:-..“!“{..mm“ of colla 'l.'tnhhhn;.l,l i be Testing with a higher concentration should be (type | tendon) il tipically 2 pg/mL to start
Lse 111“' ,,1-.:-, 1r:1':| al rl*--ult:-. - i:h 2‘ }: / rﬁL ) performed when there is reduced maximal
e AT T - aggregation with the low concentration
5 UM 5-10 umol /L
Epinephrine Higher concentrations of epinephrine should be A thhFr cuncf.-ntnjlt_mn of epinephrine dl?ﬁ not 5 umol/L 0.5-10 umol/L 0510 p:nml,ﬂ“L typically
used if abnormal results with 5 uM have diagnostic utility and should not be included 5 umol/L
' ' R " in the panel for LTA
2 M 2.0-10 pmol/L 0.5-10 pmol /L, typically
ADP Higher concentrations of ADP should be used if Higher concentrations should be tested if 2.5 umol/L 0.5-20 umol /L N u:. mm];f‘l; picail}
abnormal results with 2 uM aggregation is impaired with 2.0-2.5 umol/L >
1.2 mg/mL
If platelet agglutination induced by ristocetin
1.2 mg/mL is normal, testing should be 1.2-1.5 and
. . o " Low: 0.5-0.6 mg/mL - Low: <0.6 mg/mL
Ristocetin repeated using ristocetin 0.5-0.7 mg/mL " > mg/ 1.2-1.5 mg/mL 0.5-0.7 mg/mL ow: 0.6 mg/

If platelet agglutination induced by ristocetin
1.2 mg/mL is absent, testing should be repeated
using ristocetin 2 mg/mL

High: 1.2-1.5 mg/mL

1orbye E\» ¥
(aingle doses) High: 0.8-1.5 mg/mL

Thromboxane A2
Analogue U46619

1 uM
Higher concentrations of U46619 should be used
if abnormal results with 1 uM

1.0 umol/L

- 1.0 umol/L (single dose) 1-2 umol/L

Arachidonic Acid

1mM

Higher concentrations of arachidonic acid
should be used if abnormal results with 1 mM

0.5-1.64 mmol/L

single concentration
between (0.5 and
1.6 mmol /L

0.5-1.0 mmol/L
(single dose)

0.5-1.0 mmol/L
(single dose)




Appropriate concentrations of agonists must be chosen

ANUAUTUNIANIZFNYDY agonist AU IAuAaNISLUARANITNARAU LA
interindividual variation

Hayward et al, 2010 (Am J Clin Pathol 2010, 134, 955-63)
« 60 healthy volunteers, using the concentrations recommended by the ISTH guideline
o Inter-individual coefficients of variation (CV) for maximal aggregation 6.7-11.4%

« Low ADP concentration (2 pM) is associated with higher variability (CV = 17.4%)

Thrombin Vorapaxar

Aggregatlon Thromboxane A2 COX-1 Inhibitor
NSAID
PAR1 receptor
Fibrinogen -
ro xane r

/-.

Abcximab GPIlIb/llla
Eptifibatide
Tirofiban

Adhesic

) von Willebrand Factor research g ate.net

I /_\
B 1
aen "
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Pre-analytical variables Proper patient preparation is essential

Accurate sample collection is critical

}

Minimize variability and ensure reliability

Sample

Patient
preparation

Sample
collection

preparation
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Patient preparation

{avame 9 AAantasdudihauazinasnani1sasIaiansinNznauYadtndaLlaanfias LTA

D D@D D

A1SKavdaSUIAUDINMS e . I

a9nMavmeiinalunls Astlatiuluyksinans: Cafeine bgnsns:qums
: S aumsniviuvovindaldoa nvuysvinaatasa

1A1:AdNUILINAQLADA ' }

msmumam\naanmnwu:a
AJSLAUGIDYIVIADAIIKSU msmum am\naanmﬂw Avaduinsovaunii Cafeine
N1SASJID LTA Ka\)NUDHWﬂ U:ammauunsain\)uau 30 281vUd8 2 Holuv AduNS
Dus:g:0ardu  q wheaa U ADUMISASID LTA WO (550 LTA ifolovAunans:
WNansS:NUIN:QsSUIAU tklawaawsnubugh NUGDNANISASID

Cattaneo M, et al. J Thromb Haemost 2013; 11: 1183-9




Drug-induced effects on platelet function

Cyclo-oxygenase (COX)-1 inhibitors (irreversible)

..""L!ipi[‘i]'l and all p]’[lpl'iﬁlﬂl‘}“ or over-the-counter prﬂpurulinns

containing acetylsalicylic acid
COX-1 and COX-2 inhibitors (reversible) Non-steroidal
anti-inflammatory drugs (NSAIDs)
Ibuprofen
Indomethacin, naproxen
Mefenamic acid
Inhibitors of Platelet Receptors
Abciximab, tirofiban, eptifibatide («IIb[33)
Ticlopidine, clopidogrel, prasugrel (irreversible), cangrelor
(reversible), ticagrelor (reversible) (P2Y,,)
Phosphodiesterase Inhibitors
Dipyridamole
Cilostazole
Anticoagulants
Heparinoids, vitamin K antagonists and direct thrombin
inhibitors may indirectly influence platelet function due to
inhibition of thrombin.

Cardiovascular Agents

B-adrenergic blockers (propranolol)

Vasodilators (nitroprusside, nitroglycerin)
Diuretics (furosemide)

Calcium channel blockers

Antimicro
B-lactams (penicillins, cephalosporins)
Amphotericin (antifungal)
Hydroxychloroquine (antimalarial)
Nitrofurantoin
Chemotherapeutic agents
Asparaginase
Plicamycin
Vincristine
Psychotropics and Anaesthetics
Tricyclic antidepressants (imipramine)
Phenothiazines (chloropromazine)
Local and general anaesthesia (halothane)
Thrombolytic Agents
Streptokinase
Urokinase
Tissue Plasminogen Activator (TPA)
Miscellaneous
Clofibrate
Dextrans
Guaifenesin (expectorant)
Radiographic contrast media
Food/Herbs (at high concentrations)
Alcohol
Caffeine (methylxanthine)
Cumin
Dong quai
Fenugreek
Garlic, onion, ginger
Ginseng

arrison P, et al. Br J Haematol 2011; 155: 30-44
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e NNUNANANITHINIUYAILNAALRA6

AISLAUSIUSIUUS:IT

AISKYQeINgnseINNsIVIIFugvmsivuvavinaatdaauuvununaula (wu

NSAIDs) Adskgaagivuag 3 JuAaaunistaudlragv
AIsSKaagndgnsgugvmisiviuvavindatdaauvulidundu (wu aspirin)

981vUd8 10 SunsaumIstAUGIDIIV

wialuawisakgan1sSAvIA2891INTUIVAISHIVIUTIVIAAALADAADUAISLAU

M281v(a AISWIISAUINAASNUUIVYIAdIAISNIVIUYIVIAdQLADatUdudana LTA
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Lipidemia

eLipemia iilnacanisusu baseline turbidity
e guludunuudainAlsiivdiagiviaaadriksunisasdid LTA ;magUsreinva
21K1sKSalu

erans:nudA light meal 919iiuaauA

eiUralundssuus:nmuaimisnidludugvaauaisidiziaaaiwanisasdid LTA

| |
-l |

IWaKanLagvai1snadIvavialaluasouluwalraul 5vd:=sundUNISIVHIULIY
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CLSI recommendation

Blood collection
e adsid1zladalagina venostasis ﬁasf’iqn

[ ]

masuludavldaresauvu nisaargargsanuiinisuiividaa
e pysiv:ldaalaglsiwvuuia 19-21 gauge
enIsd:ddquazivaviukaaawanadn (polypropylene) K§akaaaudai
tndaudalau

e asAuldoaudviduwiwes Wobirasauvis:du pH TkAviis:k3waIstasSoy
wa:naaau frisodium citrate AdAUWNGU 105-109 mM K8d 3.2%
trisodium citrate

 pashvidaa 3-4 Daaaasusnm:la KéalddksSunaisnaaaudunluly LTA
e wautdaalktinavaisautdaaudvuuu invert L 9 3-6 AsL

o thdvidaanm:ldnoaurnikov dokasaasvladn uazlidvkasatividaa
N1YS:UU pneumatic

e N1a1snadaunaiu 4 s51uv
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Cattaneo M, et al. J Thromb Haemost 2013; 11: 1183-9

ANSLASaNeIaaeY PRP §1vsSunisnagad

nIsiNNznaNTadinanilan (LTA)

Preparation of platelet Preparation of platelet
rich plasma (PRP) poor plasma (PPP)

- ~ - ] -

N
= = — —>
\
200x gfor 10 min ™t
- «— PPP
at ambient temperature 1’500): ngl' 15 min

without using a brake

AJSJ1VADE1IV . Tiriimsnaaoaulu PRP il
1300 NoaukAlKoL haemolysis uvuuaviKudarIsaUar
wWuwai 15 uin (grossly haemolysis)
‘ o [U91UudovUsududulnaaldaaary
lnaaldaanaviug PPP wialkiiS1usumuiitnauriikua wamsnaaaudwliigndoviijosusutndadaalu PRP < 150,000 /pl
amwuatikavoin e AIsUUFIUdULNaaaaalu PRP Adu - CLSI recommendation: a191udutnaataaaiu PRP > 400,000/plL 1KUSu

MS1D1:1a90 nIsnadau Swuundatdoados PPP tkagi 200,000-250,000/pl 30



Procedure of platelet aggregation test LTA)

Platelet aggregometer

Automated coagulometer

Optical fiber

Photo-diode

N

Stir bar

31



Procedure

« 3u Aggregometer block tkdaaukail 37 avAvalgea

« 1aS8u Cuvette laald magnetic stirbar avlu cuvette

. finkua Baseline yav aggregation curve lasls PPP dikua
100%T ua:ls PRP Ankua 0%T

. Aimsnaaau PRP vaviUrguazaulad dvadsiwsauiu

a1tAsavid 2 blocks lagtsusuias 450 Tulasaas uaraun

2auKkAl 37 avAlsalgoa wsauAu stir tWWuwal 3 uin

. Aszaulnaataaa lagiéiv agonist 50 lulasaas*

. SuvarAuiiiGu agonist udrvdaslkindadoatnznauiu
Us:zuiau 5-8 un

. MBIV agonist AI3UDUASU

 uaavwaawsilu aggregation curve

*s 1Sunau agonist NiGiulu PRP 1{ju 5-10 lulasans 16 uasaiiludasiu
1AENAURINSU agonist LaazdUaAN Y




The platelet aggregation tracing Evaluation and reporting of results
should be evaluated based on

100%

e presence of shape change $

e length of the lag phase

e slope of aggregation (A)

e Maximal amplitude or %
aggregation (C, D)

e Amplitude or % aggregation at
the end of the monitoring period

 Deaggregation (B)

e Visual examination of the
aggregation tracings

e presence of a ‘secondary wave’ 0%
induced by epinephrine

Light Transmittance

Example of ADP induced platelet aggregation by LTA at 2 concentrations;
2 and 5 lulasluans

CLSI



Evaluation and reporting of results

* = i | | |
| | | 5 : :
| : | - :
4 ‘ ' ' 4 H H i H
o m - s A —— i i - EESESSEEEEE R EE - T e AL EEE . T TR T e o e s e
100 -+ + | : ,: E

mMono hasuz |freuer$|ble
4 RO Bl Sy |

Platelet aggregation pattern < FTYVIY FTTTI O IA LE ~
e MV P P o
5 o0 P b A UL
- | | :
. . - * 4=t
e Monophasic reversible g 40 maximum aggregation |
e Biphasic 0 B 7T TR Y, . I e e "
° ° ° 20 1-- rré‘- t|ij'IHF EE :T .
e Monophasic irreversible | J 9$ EF ;
v manmfhasm—ﬁf_euersTble | i |
.20 i i I | L | i J: | =l | ] i
20 180 240 300 360 420 480 540
. " 1 Time(seconds) g

 Studies completed more than 4 h after blood collection should be reported
« Clinical laboratories must establish appropriate reference intervals and validate
test performance with each lot of reagents
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Amphtude of aggregation at the end of the observation -h

Standardisation of platelet function testing
CLSI guideline H58-P

Presence of a shape change

1

Measure of lag phase

Shpe of aggregation

Vsual mspection of the tracmg

;
:
:

Presence of "sec s wave”

1

maxmal ampltude or % aggregation

1

1
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Interpretation of platelet aggregation test I I

Level of Agreement With Recommendation Statements on the Interpretation of LTA and Follow-up Investigations to Consider
for Different Types of Abnormalities”

LTA Finding Recommended Interpretation Follow-up Investigations to Consider

Aggregation is absent or markedly reduced Aspirin-like defect (drug induced or inherited); Repeat testing when subject is not
with arachidonic acid, normal with throm- drug history should be reviewed. taking aspirin or other nonsteroidal

boxane analogue, and reduced with low anti-inflammatory drugs
concentrations of collagen. There is absent
secondary aggregation with epinephrine.

Aggregation is present only with ristocetin. Possible Glanzmann thrombasthenia (inherited Glycoprotein analysis to assess the
or acquired) platelet fibrinogen receptor allbf3
Aggregation is absent with high concentrations Possible Bernard Soulier syndrome (inherited Glycoprotein analysis to assess
of ristocetin, and the patient has thrombo- or acquired); von Willebrand factor deficiency glycoprotein |blXV, the platelet von
cytopenia with very large platelets (can be should be excluded. Willebrand factor receptor
normal if the defect is acquired).
Aggregation is reduced with high concentrations Interpretation should consider the possibility von Willebrand factor levels
of ristocetin, and the patient does not have of von Willebrand disease.
thrombocytopenia.
Aggregation is abnormally increased with low Possible type 2B or platelet-type von Willebrand von Willebrand factor levels; consider
concentrations of ristocetin. disease genetic testing for type 2B or platelet-
type von Willebrand disease
Aggregation is abnormal with a number of The possibility of a platelet ADP receptor defect Repeat aggregation testing
agonists but markedly impaired with ADP, (P2Y12) should be considered. A drug-induced
with significant deaggregation. defect should be excluded as the cause.
Other abnormalities with =2 agonists The findings suggest that a platelet function disorder  Platelet ATP release and/or electron
is present. The findings should be confirmed microscopy for dense granule
on another sample, if clinically indicated. deficiency
Abnormalities seen with only 1 agonist Aggregation responses indicate a single agonist Repeat aggregation testing, platelet ATP
(excluding collagen or ristocetin) abnormality that is nondiagnostic and could release, and/or electron microscopy
represent a false-positive. for dense granule deficiency

ADP, adenosine diphosphate; ATP, adenosine triphosphate; LTA, light transmission platelet aggregometry; NASCOLA, North American Specialized Coagulation Laboratory
Association; QMP-LS, Quality Management Program-Laboratory Services.

* Data are given as number (percentage) unless otherwise indicated. The level of agreement for the combined group was corrected for overlap of 5 participants. Grades indicate
if recommendations were accepted or rejected.

Am J Clin Pathol 2010;134:955-963
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Interpretation of platelet aggregation test I I

Level of Agreement With Recommendation Statements on the Interpretation of LTA and Follow-up Investigations to Consider
for Different Types of Abnormalities”

Am J Clin Pathol 2010;134:955-963

LTA Finding Recommended Interpretation Follow-up Investigations to Consider

Aggregation is absent or markedly reduced Aspirin-like defect (drug induced or inherited); Repeat testing when subject is not
with arachidonic acid, normal with throm- drug history should be reviewed. taking aspirin or other nonsteroidal
boxane analogue, and reduced with low anti-inflammatory drugs

concentrations of collagen. There is absent

hlatelet fibrinogen receptor allb

Aggregation is absent with high concentrations Possible Bernard Soulier syndrome (inherited Glycoprotein analysis to assess
of ristocetin, and the patient has thrombo- or acquired); von Willebrand factor deficiency glycoprotein IblXV, the platelet von
cytopenia with very large platelets (can be should be excluded. Willebrand factor receptor
normal if the defect is acquired).
Aggregation is reduced with high concentrations Interpretation should consider the possibility von Willebrand factor levels
of ristocetin, and the patient does not have of von Willebrand disease.
thrombocytopenia.
Aggregation is abnormally increased with low Possible type 2B or platelet-type von Willebrand von Willebrand factor levels; consider
concentrations of ristocetin. disease genetic testing for type 2B or platelet-
type von Willebrand disease
Aggregation is abnormal with a number of The possibility of a platelet ADP receptor defect Repeat aggregation testing
agonists but markedly impaired with ADP, (P2Y12) should be considered. A drug-induced
with significant deaggregation. defect should be excluded as the cause.
Other abnormalities with =2 agonists The findings suggest that a platelet function disorder  Platelet ATP release and/or electron
is present. The findings should be confirmed microscopy for dense granule
on another sample, if clinically indicated. deficiency
Abnormalities seen with only 1 agonist Aggregation responses indicate a single agonist Repeat aggregation testing, platelet ATP
(excluding collagen or ristocetin) abnormality that is nondiagnostic and could release, andfor electron microscopy
represent a false-positive. for dense granule deficiency

ADP, adenosine diphosphate; ATP, adenosine triphosphate; LTA, light transmission platelet aggregometry; NASCOLA, North American Specialized Coagulation Laboratory
Association; QMP-LS, Quality Management Program—Laboratory Services.

* Data are given as number (percentage) unless otherwise indicated. The level of agreement for the combined group was corrected for overlap of 5 participants. Grades indicate
if recommendations were accepted or rejected.
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Interpretation of platelet aggregation test I I

Level of Agreement With Recommendation Statements on the Interpretation of LTA and Follow-up Investigations to Consider

for Different Types of Abnormalities”

LTA Finding Recommended Interpretation Follow-up Investigations to Consider
Aggregation is absent or markedly reduced Aspirin-like defect (drug induced or inherited); Repeat testing when subject is not
with arachidonic acid, normal with throm- drug history should be reviewed. taking aspirin or other nonsteroidal

boxane analogue, and reduced with low
concentrations of collagen. There is absent
secondary aggregation with epinephrine.

Aggregation is present only with ristocetin. Possible Glanzmann thrombasthenia (inherited

or acquirec

Aggregation is absent with high concentrations  Possible Bernard Soulier syndrome (inherited
of ristocetin, and the patient has thrombo- or acquired); von Willebrand factor deficiency
cytopenia with very large platelets (can be should be excluded.
normal if the defect is acquired).

Aggregation is reduced with high concentrations Interpretation should consider the possibility
of ristocetin, and the patient does not have of von Willebrand disease.
thrombocytopenia.

Aggregation 1S abnormally increased with low FossiDle Type ZB or platelet-Type von Vvillebrand

concentrations of ristocetin. disease

Aggregation is abnormal with a number of The possibility of a platelet ADP receptor defect
agonists but markedly impaired with ADP, (P2Y12) should be considered. A drug-induced
with significant deaggregation. defect should be excluded as the cause.

Other abnormalities with =2 agonists The findings suggest that a platelet function disorder

is present. The findings should be confirmed
on another sample, if clinically indicated.
Abnormalities seen with only 1 agonist Aggregation responses indicate a single agonist
(excluding collagen or ristocetin) abnormality that is nondiagnostic and could
represent a false-positive.

anti-inflammatory drugs

Glycoprotein analysis to assess the
nlatelet fibrinogen receptor allbf:

Glycoprotein analysis to assess
glycoprotein IbIXV, the platelet von
Willebrand factor receptor

von Willebrand factor levels

von vvillebrand Tactor levels, consider
genetic testing for type 2B or platelet-
type von Willebrand disease

Repeat aggregation testing

Platelet ATP release and/or electron
microscopy for dense granule
deficiency

Repeat aggregation testing, platelet ATP
release, and/or electron microscopy
for dense granule deficiency

ADP, adenosine diphosphate; ATP, adenosine triphosphate; LTA, light transmission platelet aggregometry; NASCOLA, North American Specialized Coagulation Laboratory

Association; QMP-LS, Quality Management Program-Laboratory Services.

" Data are given as number (percentage) unless otherwise indicated. The level of agreement for the combined group was corrected for overlap of 5 participants. Grades indicate

1if recommendations were accepted or rejected.

Am J Clin Pathol 2010;134:955-963
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Quality control of LTA
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