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Total number of

subjects reported CADP CT CEPICT

Disorders With Normal Platelet Counts
Glanzmann thrombasthenia 23 P P
Aspirin-like defect 6 N P
P2Y,y deficlency 4 NorP NorP
Dense granule deficiency 30 N or P N ar P
Hemansky-Pudiak syndrome 44 NorP M or P
Primary secretion defects 30 N N or P
Platelet procoagulant defect 1 N N
Disorders With Reduced or Normal Platelet Counts
Bernard-Souller syndrome 8 P P
Platelet-type von Willebrand disease 3 P P
Gray platelet syndrome 3 P P
Wiskott-Aldrich syndrome 5 NorP N orP
Hereditary macrothrombocytopenia assoclated with nonmuscle 5 N NorP

myosin heavy chain ta syndromes
Macrothrombocytopenta of undefined cause 1 Nor P N or P
Undefined autosomal dominant thrombocytopenia 1 N N
Primary Bone Marrow Disorders
Myelodysplastic or myeloprollferative syndromes, with or &9 Nor P NorP

without thrombocytosis




(CT (3 slBad) pla) Cans

005 L 2t 4 g L S5 Oy e SlEall gl 0ol el Ola) U (6 oS gl S 4 035 2909 Ol ) pU Oy Sl gl @)V Gle) Dot
il @I Y -5 3925 CT Jla 5 0o 33 0 i o 40 535 OT L WBCT g CT 4 .32535 00 CT 1) g 13 (1 oo o8 sladed ) 53
Jiad 3 PE2 adya U (1 iyl olamit o salle S oF iz 10 08 oo plonil oSM 28 0ee b))l (610 a3 2l (5l e sl (10 o ST ol
Al 3 297ge 452 3513 SIS jo gl SlED] 3 ygoliail (gla ysST Gl Jleb 3 Jlait Su PF3 U SWPL Gl L (r 3 XT ,ys6 0a 8
Jiad U (1 oyl o3 9 XT a5 03,5 Job 3 S5 03, GP-Tb 3 PF2 o Jlail L (F (oS 03,5 Jlad 3 GP-Th (g9, S L (1 o Sulejl aly
g 295 e 30| T aliadl Dlaj g s jladl (gl o Conts ol 145 355 4ol 3 sl il pa 5 Saels iy o (A2 JpS0 L) X 550 Ga 8
sslinel 515 e gy o s s OT s 1y 250 S 3 Sllas JUSS o 5 o5 mte (1510 e JUSSE 0 Jds Wilgd o Vsl CT 43S
s ) & OT Sl plowd ([ PTT s Jalaa) 395 00



tlee White by (i

praEB TGy, yeat 4 S o iU € o it 1M duns say alills 518 0 4 €8 392 o saliol s 00l o e Uyd 4o I Say (el 42
il g3 anS o puig o %G T o 0 g aly) oyl 4 G e 3 W8t L) Sl st e Gla) b ) A a0 e JE 420 TV g e
Soipe I 313 U 5 il i ) i D) B3 09 Jo R € Sl Ay (550 R 5 Slys sl ke oy 5 o R 1 ST
Ayl 35 10 | 28 0 A8 CT ol 4ot Olpacds 1y ape Uy Ga & Glai Solgs Jo ipe3 s sl Uad 00 G il oms apt 0 Blad w398 0
S alyl 1 el s ol )3 S s8lgdu adly iles 13 3 35 o CT L3IS _2alS 5 slail g sy Szl dgd 4 Sa U35 Sy 5 28 2303 Jol
Zeel allad e dat e 4l s st 5 A3l Sla] e SR e paS b delsea S s s LS sl i phe Lo 4 S s b
4 (sla> slagss I 005 b 900,50 3,55 0 At b dlyl by 43 0pmpa G ML B L sla g 53 Bas 0b ot lejT aons o s
par 5l o ipeete UT St o o il 50 L3 03 Jalss jlsed Uyl Joo 4 by sladsd Gaes Sl | ol SWe 8y ol ) ia3) o
S 3 il el ol 350 0 eed e IS G0 GUsb Sl g ils (e sta ST (sl JTel gles palS s 4 (gle e Ul aalinal
Heat g plomt o 2 (cladln jo Suly I S0T by 2loul dyl s aipd o s alfiula )T 513 (g)le (9 € daBll Lndlyd 3 22t plol lews
= e B L e N e VTt ml R = I e R By B S



Zml

20 minutes

NEGATIVE | POSITIVE

AR iy ap s Ve O a3 Gha g il 3 b8 o b s e try ol il G 1o bl g5 5l il 1o B ) psd Y| pipme BH-PP JE2
| e A PP G e el gy ) et e ey Sl et it g el g I OT




100 59) (20 aw oyl (sby) (i

o o0 3l o ed slat; JSS Ol S G0 S w420 B Cudl Sui s ool 02 298 e phaul O3 0 b T Loy 0¥ isa0 e o)
2 3,5 U g 1 i il s a3 e GOUS CT Qilga Olgme @ g50us JBlas Jd3 4 a3 2088 Cilgs JU 45 30 gn 13 i) o 23 0 3
39 plonil e b RD-BOX (585 5 S sl 200 o 4223 TV (5l 3l (51 295 0 230zl

sadalqs alg) ey (Hii

3 St 1y Ul e 4l T 8 G50 T ) s 9008 (Al pan) S b T e € ge gl F-T 5 pand &3 8 230 Ust e ol 3
it iy 3als Gl 4o 48 Saulln sl oS g Uy 3T 25 Alyd i 03 145 g ol BS2T eSS 4S5 90 T L3S e
ot saalis sl 1 5 0 ln gam SnaSn O a2 pod 8 Snalis JlalaS s wtead (il 3 o o0 ©d OT o) Glszt 1) ptin
o alinilie S5t 3 o g tan Ky G b S ige gladlyd oK a0 b ol s sladiyd OUS b et e RS ol Uil Gt
8 b Sl laalBines 89 sl daei Jles! | JulS S35 <line gl oK) g0 Wb ey 130 el 4R o Szl F-A U laddsd oul o OsS 1M i
ailess g 30 ACT L CT Jads ol gl sl jui POC



ERt
(SRl
[FEI

Blood Drops- y ﬂ =

Clotting Time Oun Slide

fibrn filament

T

Commng Tune By Cappilary Tube

Fuil WHEW R

S Ry e e Oy Copepepep . TPy e | ETETRR T IRCPP TS QTTIEeC vl W EN TR S R e g R g



'(SBS) axinms ¢9a epsis b Hiighes g)aiw (APS) saaulghmnd (11 gyaias (¢

Solew ol g3 3l 0 28 55 |y Cuiag 5 itly ) woliaz] 3o . Glasl 0l < 5islsilany Oss (330 uacass 45 Cail suzs Silov o9 APS
buogi VAAY Jbe 3 Jb gl Solesr (pl 3sde ot T2M 5 124 020G U 1 uudyiud @ Guoly Sl i 0 b daudstud 305 (g3l STyl
90 b (P-luosithol ¢ P-Ethanolanin < P-Serin) s giud 35 55830 (63U, ST 4 Ciop™ 550 09,1 plal 5 555 851 aniia jalyilas,
= AT-T pamen i e 3 0pa 70 = 3 9 AS ST 9 pasen Sge TTHOPT alde 3 050 DAY 53 30195 g0 5ulig s (ol 45 330 g0 Sl piend & Jaze
PF4 3 PAR2/4 .GP-TIVIMTA TF3 & Juasca VIT ;5816 TMICD1 4] & Joaa Pro-C 5 Pro-S .olebes C4 utsg e XIT 9 XT X gla 956 P A
N s oS sl 1T g jinag S Ugenona g Ve =¥ = e pigintl cile 3 SOKD U G eSS (ALP-H) H sl T U RGP 2ok o1y e
LGP-Th (P-5eril jegas 40) sudsiund Joo il )b U sla e 4 Jladl Cul 5 (SUsII-2 ega b Lyvs-Asn-Lys-Glu-Lys-Lys) sage Lyvs+
PGP 300 1) (LDL-R 29) (APOER2) E 153 poadse T ¥ Jgesy 9 TERAND2 | poides)ls CDI4 (otilpw ot AS 9 A2 -oussT
{is ASuly 5T SW b 53 oguase) ON-LDL @ JLait U uimes 9 SaigtigsTom b 0ol Jlod sladplu g Piserill ¢ Jlail b anSST siites
3350 T LS 9 jigmamsS . Ll foguud Cucl



il F. o

Wi

or-|

1

o sl plal 5 585



|
e COCOOCEOOOG0000O00

o

® Pojinade

-

g
/’m.

.- - _______..l'"rﬂldl'ﬂ
‘1'

Pegitiie 11



| IIL |||| r|| ﬂ Tllnu | r1|||| |T1|r- Imm. r-f:.-mﬂd-t!

rti"‘p—i"" ol !.H ‘ - ‘

"-'F-

T t;i.ipf.gﬁ"l’-ﬁﬁml 2B Ly angs Vel pae i hie SRS L) | Gegn i (iDate S)15 L) 5 aps Jlail a4y -J_u-n iz 3 45 [LOPI 8 \gingpns e DY+ § S5
G [GHL ke il dl Jale b Poserin jlaia o it g dpill Jubus o s el Ghs sl PGP g ass (aze Peserin 4 Cous Lys 1 2 68 TS g Wyl phe
S Cupad sily pocls b 33tign UPL b APA o 4 FOGPT 2 ool (0 Til 3alsi iaily 3 925 Ly ipipmdl Comals Sl ol 23 5 235 0 o sasts Sl stz nSea b (lhall Jub

355 g b (g3l 3 5 dh gl Sl 5 L ISyl 3 03gs o NE-RI 3 MAPK josne 33,5 Jlad 3 Jyleo Ll



2 pytaeay s TLRAMD2 £ A2 auoT iilalgus ﬂl.ﬁa-d-u*.eh:h;‘l.ﬂ-nut Gosb 1 45 Codl FL @ axipls Jont S Wﬂ}:ﬁb“p@ﬁi” =1} g5
sapeigt TE=2 9,8 s Mﬁh‘hﬁlﬂtﬁ;ﬁﬁﬁu uhaf'lﬂ?-"rlﬁfi :hmwﬁhﬂ— et O itk sy 3 32l daﬂuﬂﬁrﬂthﬁm lE.Tjgﬂ’jH:uJﬂT



(ELISA Sujslaisasl slacas) AUA (P L (PL 4wy oliail glacad) LAC () (Gl o8 oLl G g ulad i APS )3 3920 aP1 @
Cansi (IS 3 gl L ot Jled CT) S-CT 3 K-CT TT-LA JPT PTT-LA (dRVVT @ glgi e LAC clacews J ogd e il
dopsadas 8 @ Juaso P2GPT 2T) ACAHR2GPT a5 (61) ACA Jromin glisWl Cud & Ol oo ACA glaces jl g ... g ECTTCT
9 PTT-LA 5 33a5 o Ll (a5 GansST 1) AnnAS » (Ut jenl Jrswlind 15 oo Jaglind 61) 4PE 3 8P5 (puas 530 o1) 0PT
4l (Pengo wey) 2yl Anti- Thrombin @ Caws 1) Casulas - 56 ARVVT s 5 Anb-PIGP] & sl 1) casslass 0 UL KO TSCT
23 3lg5 g jud (ada 315 38 (530 T APL L Glajen s Y1355 0 VL Gl 130 Seedgiind 3 aag B ) Juds @ ea d-1 T
omd VS 1S T (1 Jald 45 dizesy £ai 90 35 slagali SiTel U5 )0 aad e e oJF sidsied | ogi 45 20l wdly jeas APS
29,5 (slaseSli ade LA {IoM 5 ToG) sl .atdl 2 "(ACA) ool 2T pudesa8 =T (11 9 {APAQPL) ol a1 aadsad T L (LAC)
c o Jpag 5 Carls o Sz pu g 8390 AANAS 5 APT ACA PiGPI ade el (IgA 5 16M d2(3) ags 5 oad PTT gats J¥sb Eiel g jlias 5o
pBud b jl iy pa 1) ACA 6l APA o8 Jls V8. g)be @ g wdly ._-,,JL':‘.#.J. e b oaglee T80 2 0L &1 33 gl LAPS uSalL) sl
B Gl (o ga gl 5 e 9 ASl (Gukems 5 pediis Ciigdz 3 APS 5 SLE unglle ACA) 3305 ) 3b, 58T 93 8 jd avmis!d Ololen 70 -

gl g8 Aol o ValE ey cpl b s i Coanl Wl ,_,JT._,;.E; pa g Ol il 03 e g el o e lagals



Lupus anticosguianis Vis Anti cardiolipin antibodies

PARAMETERS

ANTI CARDIOLIPIN
ANTIBODIES:

Family

Antl - phasphalifid

Auts Antibody class

g3 ar gl or 1gA

Auta Antitody
dirscted sgainal

Anjonie Phesphofipids

Fhaapholipid Binding
Charactsristics

| Binda io complex of

Anjonic phosphalipd,
sardialipin & |2 GPI

Methed of Detection

ELISA | Immunosasays

Thrombosis,
Recurren! letal loss,
Thrombocytopeniz

aPL Garigral terim

LAC by clotting assays

ante{ 261
alT

aFsS, aPE

afnib

by ELISA

Ganeal tarm for antiphospholipid
antinodias (alL, ant-ji2GF
aPT, LAC, e

Lupus gnticoaguiants anhbodes
gotected by clotting asSays
with specilicity 1o f2GP]
anasor PT

Antlhodies against caldiclipin
detected by ELISA

Antibodies agamst
F2GPI datectad by ELISA

Antibodies against prothrombain
(PT) detacted by ELISA

Arntibodies agninat phospholipids
other than cardiclpin
(phosphatdylser ing.
phosnhatidylethanolamiria)
datacted by ELISA
Antibotes agamst annoxin
AL detacted by ELISA
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Table 1 Comparison of the Sapporo (10) and the revized laboratory
critaria (1] for the antiphesphelipia syndrome

SERPOIO critars Svdney criiernd
LALC Scraanmng-, miing it Scrasrings, mixing and
confirmation tests corfirmation 18sts
[ISTH guioeiines) [ISTH guidelines]
Two or mare cceasinns, at Two af more otcasions,
least § wk apart ar least 12 wk apart
atL Dietected by stendardised Detacted by
antibodies H2GP gepenoent ELISA standardised ELISA
laG and/of laM lgG and/ar IgM
Medium or tigh tifre Medmm or mgh titre

=40GPL of MPL®, ar
> BAth percantile

Two or inare odcasions, Twio of more occasiohs,
at least © wk apart al'least 12 wk apart
At GPI 1 aticl/ e 1gh
artinodies fitre > 9Gth percantile

Two or mare oeeasions,
at least 12 wk apart

*GPL. units 1gG phosphelipid antibody titre; MPL unis lgh phosphe=
lipid antibody titre,



Table 1. Major clinical manifestarions of APS.

Venous thrombosis

Arterial occlusion

Recurrent feral loss

Thrombocytopenia with or without hemolytic anemia
Livido reticularis

Transient cerebral ischemia

Migraine

Chorea

Transverse myelitis
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! Autaimmune antiphospholipid antibodies

Anti-[l-GPI
antibody

B-GPI
Cardiolipin

Solid phase
{plash: wEIH

Infection-related antiphospholipid antibodies

Antiphosphalipd |
artibody
[‘(—\} Cardiolipin

}— Solid phase

plastu: wellﬁ
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Lupus anticoagulants V/s Anti cardiolipin antibodies

LUPUS ANTI CARDIOLIPIN
PARAMETERS ANTICOAGULANTS ANTIBODIES

Family Anti - phospholipid Anti - phospholipid

Auto Antibody class | IgG or IgM igG or IgM or IgA

Auto Antibod - -
directed ggai:ﬂ Anionic Phospholipids Anionic Phospholipids

Bind with Anionic Binds to complex of
phospholipids in the Anionic phospholipid,
prothrombinase complex cardiolipin & [3-2 GPI

Phospholipid Binding
Characteristics

Method of Detection MIM”. i:P'I'ﬂH m! says : ELISA / Immunoassays
Thrombosis, Recurrent Thrombosis,

Diagnostic Relevance fetal loss, Thrombocytopenia | Recurrent fetal loss,
Thrombocytopenia
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L:aboratory criteria

Lupus
anticongulant

(dosme sccording (o ISTH
Erdetmes)

Anti cardiolipin
antibody
(>40 GPLor MPL. or>90!

pacentile w1 a standardized
ELISA)

Anti-p2 glycoprotein
I nntibody
(99 percentis in a
stmdnrdized ELISA)

ISTH: Iwiervnttonal Socien: an Thrombovis oyl Haemestaniy
(552 Ol Josag 5 sl (S lpins ey AP'S (gl 46 aiinnis iyt e He gl 30 i 3 TSTHY ol i i 50 AP oSt ol i P11 5

Thrombosis

Arterial
thrombosis

(eoutiirtimed by i)

Or

Venous thrombosis

{eomfimied by hmnging

Small vessel
thrombosis

(conimd by muegma)

Pregnancy-related
morbidity

Unexplained
miscarriage =10 weeks
of gestation

‘ (momul fetnl morphiology
docimented by ultrndmumd or by

dusstexnmmation, ol the (stusl -

Premature birth before
34" week of gestation

{due (0 cclanpaia, pre-oclamgyia
or placeninl msnificency)

23 unexplained
- consecutive miscarriages
=< 10 weeks of gestation

| [withont anstemical. hormonal or
etromesomn! allerations of the

pareats)
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HEXAGONAL PHOSPHOLIPID
NEUTRALIZATION (STACLOT® LA)
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Table 2. Diagnostic algorichm tor the deteetion of LA.

Step L

Step 4.

Prolongation of phospholipid-dependant
clotting time

Pl

PiT

DRVVT

Other snake venom assays

KCT

TTI

. Mixing assays
. Confirmation of phospholipid dependence

PNP
Platelet-derived vesicles
Hexagon :.1]1]}1:15!:" p]'lﬂ.‘iph(]lipid.‘-}
High-phospholipid confirmatory reagent
Exclusion of specific inhibition of any
one coagulation factor
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Tests Result Wit Method Ref range
PTT 31.9 See Clotting 2542
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DRVVTe-Normal | 365 | See | Cloting 31-38
DPRYVTc-Ratio 1.03 Ratio Clottng <1.2
~ NoymalizedRatic | 1.18 || Ratie | Cinttlng <12
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dRVVT screen (50:50 mix patlent:NPP)
dAWT screen (NPP)

dRWT mix ratlp =

dRWT confirm ratio = —JAVVT confirm (patient plasma)
dRVVT confirm (NPP)

Normalized ratio = dRVVT screen ratio
dRWT confirm ratio
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Test Result Comment
Low PL PTT 62 s Rl: 34-50s
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Table 3. Estimates of sensirivity and specificity of labormtory
rests for AP'S.

Test Relerence  Sensitivity  Speciticity
() {%s)
LA
*sa ISTH guidelines  [101] 86 9
“sa ISTH guidelines  [102] L0 73
a1 and anti-P2GPI
JCL aiii-f2GPL [101) 56 86
anti-B2GP] [103] 89 56
anti-P2GPT [5] na 95
anti-fGTT [102] 86 67
alCL 15] A 78
alzL [102] 71 53
Anii-"RO
aPROITS [101] 57 92
AlPROY 5] na 98
4PRO (102 71 51

“sar secindum artis, e, following the method in ISTH
guidelines, ref. [81].
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Disorder ADP Adrenaline  Collagen  Arachidonicacid  Ristocetin
Bernard-Soulier Normal Normal Normal Normal Absent
Pseudo-vWD Normal Normal Normal Normal Increased at low doses
ADP receptor defect Impaired  Impaired  Impaired Impaired Present
Epinephrine receptordefect  Normal Impaired Normal Normal Present
Collagen receptor defect Normal Normal Impaired Normal Present
Defect of signal transduction ~ Variable Variable  Variable Variable Present
impairment impairment Impairment impairment

Glanzmann’s thrombasthenia Absent Absent Absent Absent Present
0-SPD Impaired  Impaired  Impaired Variable Present
Thromboxane receptor defect Impaired  Impaired  Impaired Impaired Present
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R = Ao .:u Proteases are proteolytic enzymes
a R (cleave peptide bonds in proteins)
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Clinsiea situation Actron

3< INR <6 (tarpet 2.5) b Reduce warfarin dese or stop

4<INR<6(tamget3s) NODIRINE ot whenINR<S

6<INR<8 Stop warfarin
Nobleeding or minor bleeding  flestart when INR <5

INR> 8 Stop warfarin

Nobleeding or minorbleeding  Restart warfarin when INR < 5
Ifother rick factors for bleeding, give 0.5-2.5 mg of vitamin K orally

Stop wuarlarin

Give prothrombin complex concentrate® 50 units/ kg
or fresh-frozen plasma (FFP} 15 mL/kg

Give s mgofvitamin K Lv.

*Factors 11, V11, [X and X or factors 11, IX and X with factor VI concentrate.

Major bleeding
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Mechanism Drugs
Reduced coumirin binding toalbumin ~ Phenylbutazone
Sulphonamides
Reduced coumarin metabolism Cimetidine
Allopurinol
Tricyclic antidepressants
Metronidaxale
Sulphonamides
Alteration of hepatic receptor fordrug ~ Thyroxine
Quinidine
Induction of hepatic microsomal Barbiturates
metabolism of coumarin Rifampicin
Enhanced synthesis of clotting factors ~ Oral contraceptives
Stanazol

Note: Dirags which interfere with platelet function may increase the
bleeding risk with warfarin,
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Heparin 0 100 200 300 400 500 600 TU/Kg(100X)

| 4 6
Heparin 0 1 2 aumt 4 5 mg/Kg

Protamin 0 13 26 39 52 65 7.8 mg/Kg
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Factors (1PA, PLG) Gain-of-Function
FIBRAINOLYS! l

Hyper-Plateletl Function
Thrombocylosis

Iincreased Factors (I-XIii)
Factlor V Lelden

Prothrombin 202106 ~ A

inhibltors
(PAI-1, AZP)

COAGULATION
PLATELETS

Decraased Natural

Anticoagulants
(Fro C, ProS, Antithrombin)

Loss-of-Function \
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Risk factor for Prevalence In Prevalence In thrombophiilc Estimated thrombotic
thramboils populition, % populition, Yo rlak, Told
Decréased antithramiin < < 1 2-20
Bipcreazadd protem L N3 i B-10
Deteeamed protein 5 0.2 713 10-15%
FUEL W yylae (Tesbsropieiin) 34 1040 1B 24
FAERGT W e (HEMDEGUS] =001 I-4 10-1%
Protheambin GHO2104 3 10-#3 1522
Elevated foetar VI 1015 Hp-38 2-4.%
Elisugead fbevwagsn 512 M0 2-3
DrysHoninoganemE: <{L.01 0.3-0.4 1533
Thrombameoduiin mutatons <007 0.2-0.8 24
Eletvatzd Hormoaystele =4 8-13 45
Lupus antiomgulant 1-§: 1636 210
Oral conbracaptivis M LYER 2=3
Preqrancy MR NI, 12
N/A, Wol appilcalils.

P RAF W el Protlronsiliis 20210 prevuline Rir beteraryonity m Caneantin gereti popllition liisessen,
both wery low (<10 n African and Adan popalations

Ve Bl S i g i g e i P g

Comblied ridk
Rtk factor 1 Risk factor 2 (Told greater)
Provietn € ST — 2545
(heteneygous)
Protzin Fcior Ve 530
(hetestiydati)
Tt Vi Hevated Lacoor VI 1220
FRELOr W e Ol condrateptives 8201
Mwderoayieo)

(hetrmaygau)
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Brain
confution, trouble talking
' " or understanding speech,
Face, Arm, or Leg - ' dizriness, loss of balance,
AumBNpSs o v bad headache
weakness (mainty ' '

ononesideol & Eyes
; troubie seeing in one of
both eyes

Stomach
throwing up lor urge o)

| feol tired

Legs
'Irﬂqu! whlking
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Rigk Facior

A
Immiphillzstion

Diet

Lipid metabolism imbatance

Oral contraceptives
Fragrancy

Hommong rapincement thesapy
Famoral and (b= fraciures

Hin, knea, gymacolagic,
prostale surgery

Smoking

infiasmmaation

Cerdral venous catheter

Co

el

Thrombosks after age 50

Distance dohing, o travel, wheslchal,

Fatty foods, Inodequeats lolate, vitarmin By,

Hyperlipetemu, yperchalesterclamia,
dysfipidemia. lpoprotain () elevatian,

30 pg, Tormulation with progosierons

and vitamin B,

HUL-C decreased, LOL-C olevated

—

Chronle or acute
Endothedial njury and actvation

Contribution ta Thrombozis

Risk doubles by decade
Decreasad blopd flow

Homiystenemia; redstive risk of
2-Tw for artand| or venous
MromDa&s

Vaarled risk; moderate thiombosis
associghion with
hypercholesterolema sons,
IRy L congesilal

4B

J-5

7ol

B0% incldence of Mrombosis if
rol treatad with anlicoagulan

0% incidenca of thrombosis i
not treatad with anficoaguiant

Depends on degies

Arenal thrombass

33% of children with central
wanous linas develop venous
thrombods

Laboralery Diagnosis

Piasma homocysteme, wiamin
vels, and lipid profhle

Lipid profiies: total choestenl)

HOL-C, LDL-C, trighycerides, and

Ipoprotein ()

haCHP, xinogen
nsCHP, finrinogen

NACRP, high-snsiiivity C-ranctiv protein,
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Disease Comment Contribution to Thrombaosis Laboratory Diagnosis
Antiphospholioid syndrome Chronic antiphospholipid anlibody 1.6-3.2x risk when chionic: stroke,  Madng studies, lupus anticoagulant
aften secondary to auoimimune mypcardial infarciion, recurrent profile, anbicardiolpin antibody and
disorders spontanencs ahortion, venous anti-P,- 5GP Immunoassay
fhrombasis
Mycioproliferative disordsrs  ESsental thrombocythemia, Plasma viscosity, platsiet activation  Plataiel counts and apgregomatry
polycythemia vera
Hepalic and renel disordars Diminished produciion or joss of Deranged coagulation pathways Protzin C, protein S, and anfithrombin
cantol profeins assays, faclor assays
Cancer Trousseal: syndrome, low-grade 20 risk of thrombosls; 10-20% of  DIC profile inchuding platelet count,
chranic DIC peopie with diopathic venous [-timer, fitwinogen assay
thrombosis hawe cancer
Leukemia Acute promyslocytic leukomia (M3), Chronic DIC DIC profile including pratedet count,
acite monocylic leukemia M4-ME) D-dimer, librinogen sssay
Pargsmal noctumal Platelat-related thrombosis DVT, FE, DIC Flow cytomelry phenotyping, DIC
hemoglotinuria profile
Chrenic inflammation Dighetes, infestions, autoimmune — Factor VIl assay, fibrinogen, hsCRP
disorders, smoking

N, deep vein Thromboss; hsCRE, high-sengitivity C-rmactive protem; PE, pulmeniry embedisms, OIC, dsssminated intravescular coagulation,
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Risk Factor

Comment

Risk of Thrombosis

Antithrombin deficiancy

Protain © dalicengy

Frae protein S delltiency

APC resistance

Frofhrombin G202104

Dyslibrinogenems and
fibrinogenamie

Flasminogen mufations

TPA deficiancy, PAI-1
evalion

Ardithrombin inhibils the saring proleases

thrombin and faciors X3, Xa, and Xa,
Anfithrombin function 1s enhanced by
haparin

APC i & sering protuase that hydrohyzes
factors Va and Villa; requines proten 5
a5 cofaoior

Colactor for APC, 40% s free, 60%
hound to C4nBP

AL (R060) mutation gain of lunclion
renders factor V resistant to APC

Mutation in [he gane’s untransistag 3°
peomoter region crealis modenate.
(rothrombin activity elevation

Association with arterial thrombosis

Rare cases described
PA-1 incrasse may be comman

Heterozyonis: 10-20x

Homazygous: 100%, rarely reportad
HEtEroZypous: -

Homozygous: 100%, causing
neoratal pumura liminans

Hetarmaygous: 1.6-11.5x

Hotrczygous purpurs fulmisans:
100% hut rarely reported

Helerzygous 3x

Homazygous: 18x

Heterozygous 1.6-11.5%

Under investipalion: acute-phase
raaciant

Laboralory Tesis

Clot-basad and chromogenic
antitheoenbin assays and
immunnassay for antithrombin
concentration

Clat-based and chromogenic protein C
acthity assays and immunoassay

Clot-lasad Ivea profein S activity
assayy, free and total profein 5

IMMUNOASSAVE
AFTT-based APC resistance lest and

confirmatary molecuiar assay

Moecular assay only. Phanatypic assay
provides no specificity

Fibeinngen clofting assey, thrombin
time, rapliese Tme
Clunmogenic sutistrate

Chromogenic substrale assays
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Commeni

Relerence Resuits

APC resstance

FVL mutation

Prothrombin G20210A
Lupus anticoagulant profile®

ALL antibody
Antl-,-6P1 antibody
Antithromibin activity”
Protein C acthaty”®
Protein 5 activity"
Factar Vill actrity

Fibringgen
PAI-1

Hatin 21.8

Wild-type

Wild-type

Megjative for lupts anticoagulant

laG: <12 GPL
fght: <10 ML
<20 G units
7B-126%
TO-140%
65-140%
50-186%:

220-498 mg/dL
<30 ILW/mL.

Clot-based screen baged on PTT

Molecular assay performed in follow-up to APC resistance assay <1.8

Molegular assay. There is no phenolypic assay for prothrombin G20210A

Minisnum of wo clol-besed assays, such s PTT, DRWT, o dilute prothrombin
fime with phospholinid nautralization test for immuncglobuling of the
antiphospholipid antibody family

Immunoassay for immunoglobuliss of e antiphiespholipid antibody family

Immunoassay for an immunoglobulin of the antiphospholipid antibody tamity,
{1+ GP1 s the ey phosgholpid-binding protein in he family

Serin® profease inhibilor suppresses factors Xa and ka When consisienlly below
referance limit, foflow up wih antithromiin antigan assay

Digests factors Villa and Va. When consistently below ralarance limit, follow up
with profein C anfigen assay

Protein C cofactor, When consistently Delew relerenca limit, follow up with total
rid free proteln S antigen assay, CALEP

Confirm elevaled factor VIl

Clot-based assay. Elevation miy be associated wih arterial thrombosis

Elevation may be associaled wilh venous thrombosts

"Inaccurale during scive Idmibosls o onticoagulant ey, Porform 14 dave aftor anticoaguiant therapy ke discontinued,
6PL, WG anticariolipin anaibody umt; MPL, Jgh anticardioipin antibody wnit; G, gheopeotain-1; DRWT, ditule Russall vipar venam tima; PA 1, plisainogen aclivator mfitilor-1
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Marker Relerance Interval Comments

hsCHP <0155 ma/L Marker of inflammation; repart in refative risk
ranges, stable, reprodusible

Fibrinogen 200-400 mo/dL >300 mg/dl increases thrombatic risk; high

correlation with risk, inadeguale
reproduciility with numerous test platforms

Homocysteine 4.6-12.1 pmoli Normais and pradictive values vary with
population, may be reduced through vitamin
He, By», and folate supplement

Total cholestaral <200 mg/dL Reproducible; some refationship with diet: risk
pradiction is not independent of inflammiation
Total cholesterol: HOL-C ratin <10 Reproducible, slevatad ratio has some

retationship with diat gnd exercise; risk
prediction is not independent of inflammation

LDL-C <130 mg/dL Reproducible; may be significantly lowered with
stalin therapy
Lipoprotein (a) 2.2-48.4 mo/dL Varies with rece and age; may ba lowerad wilh
stalin therapy, inadequate reproducibility
Plasminogan, TPA, PAl-1, — Avallable from hamostasis reference Iaboratories
as-2ntiplasmin

hsCAP, high-sansitvity C-radctive protein; TPA, tksus plasminogen activator, PAI-1, plasminogen actiator intiblior-1: HOL-C,
high density fipoprotsin cholestarol LDL-C, low dansity lipapratein chalestarn!.
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RELATIVE RISK OF MI OR STROKE

Quartile CRP (ma/L) Males Females
1 <0,55 1.0 1.0
rl [.56-1.74 1.8 2.4
3 115210 25 315
4 >2. 1 29 2D

TOHDL-C Fane § Jog Jy ol 7 sbs t g D8RP 1 b as s M g 0 s Sy F =B g

TOTAL CHOLESTEROL
Low (<191 mg/dL) Medium (192-223 mg/dL) High (=224 mg/dL)
Low (=0.72 mg/L) 1.0 1.4 2.3
Madium (0.73-1.68 mg/L) 1.2 1.5 43
High (=1.70 mo/L) 1.1 2.3 5.3
TC:HDL-C RATIO
Low (=3.78] Medium (3.79-5.01) High (=5.02)
Low [(<0.72 moiL) 1.0 1.2 2.8
Medium (0.73-1.69 ma/L) 1.1 2.9 3.4

High 21.70 mg/L) 1.3 28 4.4
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DEEP VEIN THROMBOSIS

inflammation
bolow blockago
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