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¾Monitoring hemostasis

Bleeding                Clotting
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¾ Glucopolysaccharide

¾ MW range:  6,000 - 25,000 daltons

¾ Only ~1/3 molecules active
üMust contain specific sequence of 

glucosaccharides to function
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¾Potency varies by manufacturer
üPotency varies by lot

¾Dose response varies by patient
üHalf life ranges from 60 - 120 minutes

üNon -specific binding

¾ Functions by accelerating action of 
antithrombin
üAntithrombin level critical for appropriate 

response
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¾ Laboratory measures of activity
¶ȀFactor Xa

¶ȀFactor IIa (thrombin)

üNo clear correlation between heparin activity 

and patient outcome

üTAT generally too long for peri -procedural use

¾ Viscoelastography
¶TEG / ROTEM

üReflects entire coagulation process

¶Requires interpretation

üTAT generally too long for peri -procedural use

¾ACT 8



¾Modified Lee -White clotting time
¶Add blood to glass tube, shake
¶Place in heat block

¶Visual clot detection

¾ First described in 1966 by Hattersley
üActivated Clotting Time

¶Add blood to glass tube with dirt, shake
¶Diatomaceous earth activator

¶Place in heat block

¶Visual clot detection

¶Proposed for both screening for coagulation 

defects and for heparin monitoring
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Extrinsic Pathway

Common Pathway

CLOT

10



¾Point of Care

üImmediate turn around

üRapidly adjust anticoagulant dosing as needed

¾ Literature supports use of ACT
¶Poor correlation between ACT & heparin level (1981)

¶Hemochron and HemoTec clinically different (1988)

¶Differences ignored by clinicians, yeté

üImproved clinical outcome with ACT use
¶Reviewed: 2007 NACB Laboratory medicine practice guideline for 

point of care coagulation testing

¶https://www.aacc.org/science -and -practice/practice -
guidelines/point -of -care -testing
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¾Activator

üdiatomaceous earth; kaolin; glass beads; 

thromboplastin; combinations

¾Sample measurement

üManual; automated

¾Sample mixing

üManual; automated; physical; chemical

¾Endpoint detection

üClot; surrogate marker

¾By design!
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¾ HEMOCHRONOMETER 
üLater - HEMOCHRON

üAdd blood to tube, 
shake
¶Manual sample treatment

üPlace in test well
¶Automated heating

¶Mechanical, objective 
fibrin clot detection

üTwo different activators 
¶CA510 (later FTCA510)

¶Diatomaceous earth 

¶P214 glass bead
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¾HemoTec ACT
(later Medtronics ACTII)

üAdd blood to dual cartridge

¶Liquid kaolin activator

üPlace in instrument

¶Automated mixing

¾Results donõt match Hemochron
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¾Microsample ACTs - Hemochron Jr 

üAdd blood to sample well, press start

¶Automated sample measurement

¶Automated mixing

¶Objective clot detection

¾Results still donõt match 
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¾Abbott Point of Care - i-STAT 
üThrombin detection

¶Synthetic thrombin substrate

¶Electro -active compound formed, 
detected amperometrically

¶Clotting time reported

üFirst non-mechanical clot detection A

üDirect chemical assessment of the 

appearance of active thrombin
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¾ Cardiac surgery
¶Recommended as 1 o method in AmSECTguidelines

¾ Percutaneous coronary intervention (PCI)

¾ Interventional cardiology

¾ ECMO 

¾ Critical care

¾ Interventional radiology

¾ Electrophysiology

¾ Vascular surgery

¾ etc.
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¾òStandardó target times

üMost developed with manual ACT

üSuggested due to high variability

üNo evidence for optimal ACT targets

¾ Drug defined targets

üGPIIb/ IIIa Inhibitors; Angiomax

üDrug manufacturer defines ACT target

¶Does not specify ACT type 

¶Ignores òoff-labeló indications
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¾Clinical Correlation

üIn clinical setting to be used

¶Do not compare in CVOR to change in cath lab

üData MUST span current target times

üCorrelation coefficient 

¶R > 0.88
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CORRELATE DOES 

NOT MEAN MATCH



¾Data used to predict new target time

¾Clinical agreement determined from 

predicted target time

üOnly method of value in ECMO, sheath pull

¶Range of values too small for correlation 

analysis
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¾CVOR example

Current New N %

> 480 > 520 72 34%

> 480 < 520 19 9%

< 480 > 520 7 3%

<480 <520 117 54%

¾ 88% agreement
Å 21 of 26 discrepancies

Å Current value within 10% of 480

Å 5 of 26 discrepancies

Å New leads to additional heparin given 



¾ Source:

üReagent differences

üTechnology differences

üNo standardization

Alter target times  to Maintain clinical 

protocols
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