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Definitions

» Acquired Deficiency

[Deficiency: of coagulation| proteins that oceur
I a previeusly nermal individual 1n respense
10 aneLAEr dISEase process andlarne producedtny
aVariety el MECAARISS,

¥ |BLO0ENIC [DEFICIENGY

|atires (Physcian) genici(Incucen); [DEGCIEACY,
PircoagUaleRIpIGLEINS Al eCCUIRaSs aesilii ol
HEAMENT PIOCESS eI e G ISEASENaN 2 PINSICIAN:



Acquired vs. Inherited
Deficiencies

Acguired Deficiencies are
& Far more common than hereditary diseraers

o More complicated because usually: multiple factors
defective

¢ Blecding eftenrsimulianeausy i moere than one
Siite

9 Alse Invelve deficiencies eirnaitraliy eeCuiing
lAnIeILeKS



Acquired Disorders

+ Disseminated Intravascular Coagulation
# Liver Disease

o \itamin K deficiency

o Hepann Induced Iinemnecyiepenia

¥ ACquired PatielegicHinipIiers



DIC

& Syndrome, not a disease, secondary. tea variety: of
disorders, caused! by release of: tissue factors,
iesultingl in uncontrollediinappropriate: Coagulation
and Eiprnoelysis.

9 Acute DIC: (Uncompensatea)
- EAC10KS consuimenifiasterr tian they ane replenisnen
9 Chrenic DIC: (Compensatied)

= EACIOI COnSUImMPUGRNIS CoMPENSAEaNGr:
PVETCOmPEnsaled) oy ERIEAISHIMEN G aCloNs:



Etiology

¢ Infections: Bacterial,viral, fungal, protezoal...etc.

& [lissue Damage: Bumn, lrauma;, head injuny, extensive
SUKQEny...etc

o Neoplasmi(Malignant): Selid tumors) (jpancreatic,
gastric, lung;, breast, etc.)& [Letkemias (e.g Vi3)

¢ Onstetrc complications: AlrUpic: placentae; amnicle
fllrd emiplis,SEpucanerien; retanediplacenia..eic

9 \/ascular Uz SHecks F\PoIERSION: . E1c

9 Viscellaneous: Shakelaie; IHeatsireke; PN SARY,
WISEESE



DIC

& Incidence:
- Occursiinapprox. 4 in 1000 hospital patients.
& Clinical Aspects

- Aleut 20% Cases asympiematic andisuspectedenly
O tre basis) ol lah data.

= Sympiems Vany dueto complexiinieracion anad
SimultaneeusaciVvanen el coaquiaion ansd
fiReIIIE SysSiemifactiors; cCausinaleItner Blecaing
P NeMNESIS andiesulneNn SHoEK:

= Wl ey retis o i B €S 50-60%).



DIC

¢ Lab Data

- [romboecyiopenia, microangiopathic hemolytic
anemia (e.g schistecyies), [Decreased FIbrnogen and
factor VI

o Elevated Pir aPialr, 1, ESP/ID-diimers

¢ Chrenic PIC hasinermal plateletsicolnt;, nemmel
fANGEER; PALPINE, BUREleVaiedN=SP/D-aImers

¥ Ieaiment Ellminauneineuncedying causeranc
SUPPOIVeE;




Liver Disease

& Affects all haemostatic functions
¢ Most haemoestatic proteins, invelved in coagulation

(@all'major factors except factor VI, fikrinoelysis as
welll as coagulation linkinitors;are syntnesized in liver.

¢ LLIVer macrephages play a major rele 1n removeal of
actiVatea fiactors and products elraciVaensuch as
fANGPERPHAES) EIDPS and plasminegeniaciVaio):

¥ IHEemestaticHUuRCHeRS arerdinminisieaIERNIVEIRIS
aiseaseaiustiliNereseved Ui s0Yotncienal
HEPAUC tISSUEN B51:



Liver Disease

¢ Vitamin K deficiency may also e seen.

¢ DIC also seen due to defective clearance: of activated
clotting factors and fibrinelyiic enzymes.

¢ All'coag screening test mcluding P, PR, IFIFare
prelengediwith IN=1IEow filbrnegen Ievels: [D-aimer
may/. e nermal tius diferentiating fremi DIIC.

& Acquired dysfilnmegenmiz;, & Vs
PretAeMBINEMIE:
S ABReIMaINIYHRCOERMGIECHIENVIMRNRIGSIZlIcacic

CONLENtMEYAESYtNESIZED; resultng R defechive
cloifornmEiion:



Liver Disease...

& Defective platelet function dug tos increased FDPs and
circulating plasmin.

¢ lhrombocytepenia develops dug te

- [Hypersplenismi seguestration of platelets inithe
Spleen aue 1o postalfnyperensIon.

- [DECHEASEd eI RGEIHIN SYALAESIS;
= AICENGINGXICIR Ol tie e eRE aIIeW.
- Platelet consumpieninbIE



Liver Disease...

& Ecchymoses andl epistaxis may: occur but bleeding
fromi local Gl Iesiens IS common.

o Available treatments ane sub-eptimall, tieatment IS
diffiicult

- EEPRZ 1as volume constraints, poessikie viraliimiection
\/ECLO);

- Platelets: offeiftiemporany/ suppoi hut de -t IreVerse
PALAGPNRYSIGIEOY G PeraININ/PERENSIeN

= CI/ePIrEcIpIiaie nasHiNBOER; Cal i e VErSE
CONSUIMpPUVE CoAgUICPELAY



Vitamin K dependent factors

Collagen Tissue Factor

Xl —— Xlla factor 111

i Ca2+
Xl — Xla Vlila
+

Polymer



Vitamin K dependent factors

o |1, VII, IXX, X, protein C , & S.

& LLIver needs Vitamin K 10 add gamima-carnoxy
glutamic acid residues te these proteins, reguired fior
Caz+ linking of facto); te phespholipialsurface

& SoUnces o Vitamin i arergreentleaiy/ vegetanies in
diet ana/ synthesizediny: GIimICiooganIsms, and
alpseEIeaNrem Gl raciwithNarle sailis

9 \Venlono Pis eng AR nerrmal S



Vitamin K deficiency.

& Gl malabsorption syndrome, e.g sprue
& Liver disease

— [Vialalhserption due ter enstriuction of biliany tract, (Vit. KIS
a fat soluble vitamin)

— [Deficrency o I, WV X AT L L IXE X

— PySiivrneoenemia (increased sialic acid)
& AnuieIeucs: mneIen elrg-caniexylanon

— Cepnalospernsiandi=lactianis

= CEfiamanuele; CETOPEIRRZONE

= mexalactam



Vitamin K deficiency.

¢ |ICU Syndrome

Stanvation

Tiube feedings without supplementation
Stenlization oiff Gl tract

[Decreased Gl transit tine

IN2seg@astific SUCHoRING

9 Hypoelipidemics (arleraciaiseguestiaion)

— (Colestia), @uestiran



Treatment

+ Correct underlying defect

& Administer Vitamin K
— SUbcuUtaneous, Intramuscular, Itravenous
— Olial

y [EHESNITIOZEN Plasima administiation




Heparin Induced
Thrombocytoepenia(HIT)

& Complication ofi Heparin therapy.

& More commoen Withiunifractionatedl heparin tham lew.
moelecular welght heparn- & feld greater risk.

& 2 tYPEes

¢ Iype 1: Non=immune platelet activating mechanisms;
anodinelasseciated WitnARSs, MildtnrembecyiopEnIa
(C100K); develops severaliaays ahier: stariiigren
HEPEIINS PL asy/mpiemanc; 1eselVEs W/ 6 CISCoRtnuIng
HEPEINN



& [\ype 2:
¢ Immune mediated

& starts 5-15 days after start of- heparin therapy, Unless
there nasi Peen prer sensitization event

& Pathogenesis: Upon expesure teiexegenous nepain,
multmelecuiar ComplEXeEs compPosen ol PEA anad
IEpParniare foHmea

sepain = PEASS SV UlnmolecUl2ircomplexes

=EImatienieitiEsemulmelEchizircomplexesiesuiis
I coniermanenal caneEN N REAEeXpesInoe
HEGERIGREMRICH ENCILSIanNIMIMURENESPORISE Usually.
[e|G V0 o) lpftloeie)V/




HIT

¢ 109G binding to PE4/heparin complex triggers platelet
activation and aggregation threugh transmemirane
signaling.

¢ Platelet activation leads tesrelease ofi phespholipids

micrepanticles fromi cellimembraneswhalch Initiates
coaguiatien|cascaderieading terinremnesis:

& PEA/MEparnimmune complex inaiio endeaelivim,
leaaing terenaetelialiNmjusAVAICHcanteac o e
“UNIEMIBESIS SIONHI 2SSECIAIEANVIb tIS S\/AGGIE:

9 IVIo0EraLely/ASEVErENNIemBeCYIOPENEN=100)K)



HIT

& Heparin must be immediately stopped, and alternative
anticoagulant be used ([Danapareid, L_epirudin,
Argatehnan)

¢ [Lal oftenicalled te
- Conifili diagnesis oiff HI:
- JUStify/ continued use: eiralternateranticoaguiant
= GUICE futtire exposire: o epann
9 [L2loRVIEEES: S EURCHeRNAIFaSSE,
2 ARIGENICEsSaY,



HIT...

& Functional assay: Based on the ability of Pt.
Immunoglobulin (Aks) to activate normal platelets in
the presence of neparin:

- Seurce off Pt. ABs| eltier serum or plasma.
- [Detection) off platelet actvation may/ e asedion
15 Plaieletagaregaton
2: Release o granular contenisi (e ofsereionin)
5 ChanoeInimemnEnE pPRoPERES ([ OV CYICIIEHR)



HIT...

& Antigenic Assay:
- Vleasures; presence oft As capanle of binding te PE4-

Neparin complex.
Detection systemican e modified tordetect 196G, gV

OIFIIgA anIeoaIES.
ASSay ustialiy permormea N ELISATormat ane IS

More SensItverteantncenalessay:




Acquired Pathologic Inhibitors

+ Antiphosphoelipid syndrome
— [LUpusianticeagulant
— Anticanrdiolipinantinedies

9 NG SPECIfIC e single factor, INaio
PRESPRBIIRICRVING;, TRRIBINIAG 2SSay,

9 INBU 2sseciated Wit IRcrEase sk el BIEEAING

¥ ASSOCIatedWITANASK G LAGMINGSIS



Prolongation of PTT

+ Antibodies to fiactors
— factor VI most commoen; target

— factor \/ antikhedies similar e lupus
dnucoaguiants™

— others rare




latrogenic defects

& Surgical

— Operations

— Blopsies

= ltre\vVeneusiana imtre=aiterdal e
y IVIEQICE

— Starvation

— Vedicauens




Case History:

& 22 year old newly wed

& Presents with uncontrolied nesebleed,
EXIensIVe ececnymoses, PIF 42 seconds

o Nommaliplatelet count; emoglenin 12,2 g/dl=
& [DENIES tiralmzs, drigRgestieon
9 Physicaliexani eienvise Uniemaanie



Case History, continued:

+ Married six days ago, Caribhean cruise for
enEymoon

¢ Developed nausea, vomitingland diarrea on
CrUISe

& INBSe bleed Ul cluIse: short
» Admied terBeatmontasinpaent



Case History conclusion:

¢ Factor deficiency due to starvation
— @dieting prier to wedding

— [jausea;, Vomiting, diariiea;, anerexia during
Cruise

¢ Rap|d respense: o ivedanc oraivitaminiik
Wit CEssaion ol Ieeding e CoIHECHIeN o]
B
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