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Dis cu ss th e pha rma cology of unf ractionated heparin, low molecular 

weigh t heparin, an d fondaparinu x.

Ident if y indicati ons and contraindications  for u nfract ionated 

he parin, low m olecular we ight  heparin , an d fondaparinu x.

              

3

P HA R MA CO LO GY
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G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : 

An t it hr om b ot ic The r apy and  Pr ev ent io n of  Th r om bos i s ,  9t h  ed : Am er i can 

Co ll ege of  Chest  Phys i ci ans  Evid ence -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s 

[ pub li shed  co rr ec ti on  ap pear s  in  Ch est . 201 2 M a y;1 41( 5) : 1369.  Dosa ge e r ro r  

i n a rt i cle  t ext ]  [ p ubl is h ed cor r ect io n appe ar s  i n Ches t .  2 013 Au g;1 44( 2) :7 21.  

D osage er r or  in ar t icl e t ext ].  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. 

do i: 10. 137 8/chest . 11 -229 1

N at ion al  Ce nt er  f or  Bi ot echn ol ogy In f or m at io n. SER PI NC1  ser p in f am il y C 

m em be r  1 [  H om o sapi ens  ( hum an ) ] . N at ion al  Li br ar y of  M e dici ne . 2025 . 

Acc essed Apr i l 20,  2025 . ht t ps : / /w ww . ncbi . nlm . ni h. gov/g ene/ 4 62 

1 2 3 4 5

heparin binding domain

reactive site domain

10a 2a
throm b in
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average saccharide units

P E N T A S A C C H A R I D E S

low molecular 
weight heparin

15

fondapa rinux 5

unfractiona ted 
hepar in

45

≥18 for bridging 
AT3 to thrombin

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i c ian s  Ev ide nce-Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 M ay; 14 1( 5): 13 69.  

D osage er r or  in ar t icl e t ext ] [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 3 A ug; 144 (2 ): 721 . Do sage er r or  i n ar t icl e te xt ].  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

UFH
U N F R A C T I O N A T E D  

H E P A R I N
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https://www.ncbi.nlm.nih.gov/gene/462
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Onset of Action

• SC: ~30 min

• IV: immediate

Absorption

• SC: erratic

• IV: rapid and complete

t½: 1.5 hr → continuous infusion

Metabolism: liver and reticuloendothelial 

cells → no renal adjustment

H epar i n s odi um  inj ect i on.  P r es cr ib ing  i nf or m at io n.  Fr es e ni us  K abi ; 193 9. U pdat ed  D ecem b er  20 19.  A cces s ed Ap r il  7 , 2025 . ht t ps : / /da il ym ed. nl m .n ih .go v/ dai ly me d/ dr ug In fo .cf m ?s et i d=cb 1c1e7 a-c9ca -4a0 7-883 3-e45 ce436 d287

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

U F H :  I N D I C AT I O N S

7/13/2025
              

8

VTE Prophylaxis: 5000 units SC Q8-12 hr

VTE Treatment: 80 units/kg IV bolus + 18 units/kg/hr infusion

ACS/STEMI Treatment: 60 units/kg IV bolus + 12 units/kg/hr infusion*

* off-label

H epar i n sodi um  inj ect i on.  P r escr ib ing  i nf or m at io n.  Fr ese ni us  K abi ; 193 9. U pdat ed  D ecem b er  20 19.  A ccessed Ap r il  7 , 2025 . ht t ps : / /da il ym ed. nl m .n ih .go v/dai ly me d/dr ug In fo .cf m ?set i d=cb 1c1e7 a-c9ca -4a0 7-883 3-e45 ce436 d287

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

Ra o SV , O' Do nogh ue M L,  Ru el  M ,  e t al . 202 5 A CC/A HA /ACE P/N AEM SP /SCAI  Gui de li ne f or  t he  M a nagem e nt  o f Pat i ent s  Wit h Acu t e C or ona r y Sy nd ro m es:  A  Re por t  of  t he Am e ri can  Co ll ege  of  Car di ol ogy/A m er ica n Hear t  Associ at i on Jo in t Co m m it t ee on Cl in ica l Pr act ice  

G uid el ine s  [ pu bli she d co r re ct ion  ap pea rs  in  C ir cul at i on.  2 025 Ap r; 151 (1 3) :e 865.  do i:  10 .1 161/CI R. 00 00000 0000 0132 8.]  [p ubl i shed cor r ect i on app ear s  i n Ci r cul at ion . 202 5 J un  24 ;1 51( 25) : e109 8. do i:  10 .1 161/CI R. 00 00000 0000 0134 6.] .  Ci r cul at io n.  20 25; 151( 13 ): e77 1-e86 2.  

do i: 10. 116 1/CI R. 0000 0000 0000 1309
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Contraindications

• uncontrolled active bleed

• severe thrombocytopenia

• history of HIT

• hypersensitivity to pork products

Monitoring

• aPTT or anti-Xa level

o 6 hr after initiation

o Q6 hr until therapeutic

o Q24 hr

o Every dose change

• platelets

• hemoglobin

• hematocrit

H epar i n s odi um  inj ect i on.  P r es cr ib ing  i nf or m at io n.  Fr es e ni us  K abi ; 193 9. U pdat ed  D ecem b er  20 19.  A cces s ed Ap r il  7 , 2025 . ht t ps : / /da il ym ed. nl m .n ih .go v/ dai ly me d/ dr ug In fo .cf m ?s et i d=cb 1c1e7 a-c9ca -4a0 7-883 3-e45 ce436 d287

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

Ra o SV , O' Do nogh ue M L,  Ru el  M ,  e t al . 202 5 A CC/A HA /ACE P/N AEM SP /SCAI  Gui de li ne f or  t he  M a nagem e nt  o f Pat i ent s  Wit h Acu t e C or ona r y Sy nd ro m es:  A  Re por t  of  t he Am e ri can  Co ll ege  of  Car di ol ogy/A m er ica n Hear t  Associ at i on Jo in t Co m m it t ee on Cl in ica l Pr act ice  

G uid el ine s  [ pu bli she d co r re ct ion  ap pea rs  in  C ir cul at i on.  2 025 Ap r; 151 (1 3) :e 865.  do i:  10 .1 161/CI R. 00 00000 0000 0132 8.]  [p ubl i shed cor r ect i on app ear s  i n Ci r cul at ion . 202 5 J un  24 ;1 51( 25) : e109 8. do i:  10 .1 161/CI R. 00 00000 0000 0134 6.] .  Ci r cul at io n.  20 25; 151( 13 ): e77 1-e86 2.  

do i: 10. 116 1/ CI R. 0000 0000 0000 1309
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U F H :  F O R M U L AT I O N S

IV Bag Syr inge

Via l

S P O T  T H E  D I F F E R E N C E

7/13/2025

S P O T  T H E  D I F F E R E N C E

# of units
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S P O T  T H E  D I F F E R E N C E

# of units bag size

7/13/2025

S P O T  T H E  D I F F E R E N C E

diluent# of units bag size

7/13/2025 15

IV or SC 
NOT for lock flush

V and er ve en  T . Vi al  mis ta kes i nvo lv in g he par i n.  Pat i en t Sa fe t y N e t wo r k.  P ub li sh ed  Ma y 1 ,  2 009 .  A cce ssed  May 5,  202 5.  ht t p s:/ / p sne t. ah r q. g ov/ w eb -mm/ v ial -mi st ake s-i nvo lv in g-he pa r in  

IV push 
lock flush

https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
https://psnet.ahrq.gov/web-mm/vial-mistakes-involving-heparin
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• concentration

• route of  administration

H IGH  AL ERT

LMWH
L O W  M O L E C U L A R  

W E I G H T  H E P A R I N S
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More Predict able Than UFH 

• 1 mg enoxaparin = 100 units anti-Xa activity

• anti-Xa monitoring generally not required 

• bioavailability: rapid and complete

Maximum Anti-Xa & -IIa Activities: 3-5 hr

t½: 3-6 hours (dose independent)

Metabolism: primarily renal → adjustment

LO VEN OX  ( en oxapa ri n sodi um )  inj ect i on.  Pr escr ib ing  i nf or m at i on.  Sa nof i -Av ent is ;  1993 . Up dat ed Ap r il  2 022.  A cces s ed  A pr il  7 , 202 5.  ht t ps : / /dai l ym ed. nl m .n ih .go v/dai lym e d/f da/ f daD r ugX s l. cf m? set id =de6 fb 917 -a94 a-41e a-9d 7d-937 d408 0f fc d& typ e=d ispl ay 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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VTE Prophylaxis

• 30 mg SC Q12 hr

• 40 mg SC daily 

• CrCl < 30 mL/min: 30 mg SC daily 

VTE Treatment

• 1 mg/kg SC Q12 hr

• 1.5 mg/kg SC daily

• CrCl < 30 mL/min: 1 mg/kg SC daily

UA/NSTEMI Treatment

• 1 mg/kg SC Q12 hr

• CrCl < 30 mL/min: 1 mg/kg SC daily

LO VENO X (e noxapa ri n sodi um ) in ject i on.  Pr escr i bin g i nf or m ati on.  Sanof i-Ave nt is ;  199 3. Up dat ed Apr i l 2022.  A cces s ed Apr il  7, 2025.  ht t ps : / /d ail ym ed. nlm . ni h.g ov/dai lym ed/f da/ f daD r ugXs l. cf m ?seti d=d e6f b917 -a94a -41ea -9d7 d-937d 4080f f cd&t yp e=di splay 

Ga rci a DA,  B agli n TP,  Wei t z  J I,  Sam am a M M .  P are nt er al ant ico agul ant s : Ant i th ro m bot ic Ther apy  and  Pr eve nt ion  of  Thr om bos i s , 9t h ed:  A m er ican Col le ge o f Che st  Phys i cians  Evi dence -Based  Cl i nical  P ra cti ce Gui del ine s [ publ i sh ed cor re ct i on appe ars  in  Ch est.  2012  M ay; 141( 5) :1 369.  D osage 

er r or  i n ar ti cle  t ext ]  [ publ i sh ed cor re ct i on appe ars  in  Ch est . 2013 Aug; 144 (2) : 721.  D osage er ro r  i n a rt i cle t ext ].  Che st .  201 2;1 41( 2 Su ppl ): e24S -e43S . doi :10 .137 8/chest .11 -2291

Rao  SV , O' Don oghue  M L,  Ru el M , et  a l.  20 25 A CC/ AH A/ AC EP/ NA EM SP/ SCA I Gui del in e f or  th e M an agem ent  of Pat i ent s  W i t h A cut e C or on ar y Synd ro me s : A Repor t  of  t he Am er ica n C oll ege of  Ca rd iol ogy/ A me ri can Hear t  As s ocia ti on J oin t Com m i tt ee on Cl in ical  Pr act i ce G ui de l ines  [ publ is he d 

cor r ect ion  ap pear s  i n Cir cul at io n. 2025  A pr ;151 (13 ): e865 . doi :  10. 116 1/CIR .00 0000000 000132 8.]  [pu bli shed  cor r ect io n ap pear s  i n Cir cul at io n.  202 5 J un 24; 151( 25) : e1098.  doi :  10. 116 1/CIR .00 0000000 000134 6.] .  Ci r culat i on.  202 5;1 51( 13) :e77 1-e862 . doi :1 0.11 61/CI R.0 000000 0000013 09
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< 75 yo 

• 30 mg IV bolus + 1 mg/kg SC dose

• then 1 mg/kg SC Q12 hr*

• *CrCl < 30 mL/min: 1 mg/kg SC daily

STEMI Treatment 

≥ 75 yo 

• no bolus

• 0.75 mg/kg SC Q12 hr

• CrCl < 30 mL/min: 1 mg/kg SC daily

maximum 100 mg for 
1st two SC doses

maximum 75 mg for 
1st two SC doses

LO VENO X (e noxapa ri n sodi um ) in ject i on.  Pr escr i bin g i nf or m ati on.  Sanof i-Ave nt is ;  199 3. Up dat ed Apr i l 2022.  A cces s ed Apr il  7, 2025.  ht t ps : / /d ail ym ed. nlm . ni h.g ov/dai lym ed/f da/ f daD r ugXs l. cf m ?seti d=d e6f b917 -a94a -41ea -9d7 d-937d 4080f f cd&t yp e=di splay 

Ga rci a DA,  B agli n TP,  Wei t z  J I,  Sam am a M M .  P are nt er al ant ico agul ant s : Ant i th ro m bot ic Ther apy  and  Pr eve nt ion  of  Thr om bos i s , 9t h ed:  A m er ican Col le ge o f Che st  Phys i cians  Evi dence -Based  Cl i nical  P ra cti ce Gui del ine s [ publ i sh ed cor re ct i on appe ars  in  Ch est.  2012  M ay; 141( 5) :1 369.  D osage 

er r or  i n ar ti cle  t ext ]  [ publ i sh ed cor re ct i on appe ars  in  Ch est . 2013 Aug; 144 (2) : 721.  D osage er ro r  i n a rt i cle t ext ].  Che st .  201 2;1 41( 2 Su ppl ): e24S -e43S . doi :10 .137 8/chest .11 -2291

Rao  SV , O' Don oghue  M L,  Ru el M , et  a l.  20 25 A CC/AH A/AC EP/NA EM SP/SCA I Gui del in e f or  th e M an agem ent  of Pat i ent s  Wi t h A cut e C or on ar y Synd ro me s: A Repor t  of  t he Am er ica n C oll ege of  Ca rd iol ogy/A me ri can Hear t  Associa ti on J oin t Com m i tt ee on Cl in ical  Pr act i ce G ui de l ines  [ publ ishe d 

cor r ect ion  ap pear s  i n Cir cul at io n. 2025  A pr ;151 (13 ): e865 . doi :  10. 116 1/CIR .00 0000000 000132 8.]  [pu bli shed  cor r ect io n ap pear s  i n Cir cul at io n.  202 5 J un 24; 151( 25) : e1098.  doi :  10. 116 1/CIR .00 0000000 000134 6.] .  Ci r culat i on.  202 5;1 51( 13) :e77 1-e862 . doi :1 0.11 61/CI R.0 000000 0000013 09
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Boxed Warning: Spinal/Epidural Hematomas

• neuraxial anesthesia 

• spinal puncture

Contraindications

• active major bleed

• history of HIT

• hypersensitivity to pork products

Monitoring

• platelets

• hemoglobin

• hematocrit

• serum creatinine

• anti-Xa in pregnancy

LO VEN OX  ( en oxapa ri n sodi um )  inj ect i on.  Pr escr ib ing  i nf or m at i on.  Sa nof i -Av ent is ;  1993 . Up dat ed Ap r il  2 022.  A cces s ed  A pr il  7 , 202 5.  ht t ps : / /dai l ym ed. nl m .n ih .go v/dai lym e d/f da/ f daD r ugX s l. cf m? set id =de6 fb 917 -a94 a-41e a-9d 7d-937 d408 0f fc d& typ e=d ispl ay 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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do NOT expel air 

bubble

lower dose prefilled 

syringes tend to lack 

graduations

LO VEN OX  ( en oxapa ri n s odi um )  inj ect i on.  Pr es cr ib ing  i nf or m at i on.  Sa nof i -Av ent is ;  1993 . Up dat ed Ap r il  2 022.  A cces s ed  A pr il  7 , 202 5.  ht t ps : / / dai l ym ed. nl m .n ih .go v/ dai lym e d/ f da/ f daD r ugX s l. cf m? s et id =de6 fb 917 -a94 a-41e a-9d 7d-937 d408 0f fc d& typ e=d is pl ay 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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Low molecula r weight hepar in is approved for all of the following indic ations EXCEPT:

A. Prevention of venous thromboembolism

B. Treatment of venous thromboembolism

C. Anticoa gulation in patients with a histor y of HIT

D. All of the above are tr ue

K N O W L E D G E  C H E C K

              

24

Low molecula r weight hepar in is approved for all of the following indic ations EXCEPT:

A. Prevention of venous thromboembolism

B. Treatment of venous thromboembolism

C. Ant icoagulation in patients w ith a history of  HIT

D. All of the above are tr ue
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Bioavailability: ~100%

Maximum Concentration: ~2 hr

t½: 17-21 hr → once daily dosing

Metabolism: renal → contraindicated 

if CrCl < 30 mL/min

AR IX TRA  ( f ond apar i nux sod ium )  in ject i on.  Pr escr ib in g i nf or m at i on.  M ylan ; 200 1. U pdat ed  D ecem b er  20 24.  A ccessed  Ap r il  7 , 2025 . ht t ps : / /dai lym e d. nlm . ni h. gov/d ail ym ed /fd a/ f daD r ugXs l .cf m ?se ti d=d 3b3 0c68 -cf 45 -4b 46-8b a6-720 90f 7ba 01a& t ype =di spla y 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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VTE Prophylaxis

• < 50 kg: contraindicated

• ≥ 50 kg: 2.5 mg SC daily

VTE Treatment

• < 50 kg: 5 mg SC daily

• 50-100 kg: 7.5 mg SC daily

• > 100 kg: 10 mg SC daily

AR IX TRA  ( f ond apar i nux sod ium )  in ject i on.  Pr escr ib in g i nf or m at i on.  M ylan ; 200 1. U pdat ed  D ecem b er  20 24.  A ccessed  Ap r il  7 , 2025 . ht t ps : / /dai lym e d. nlm . ni h. gov/d ail ym ed /fd a/ f daD r ugXs l .cf m ?se ti d=d 3b3 0c68 -cf 45 -4b 46-8b a6-720 90f 7ba 01a& t ype =di spla y 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

CrCl 30-50 mL/min

• caution

• total clearance ↓ by 40%

CrCl < 30 mL/min

• contraindicated

• total clearance ↓ by 55%
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Boxed Warning: Spinal/Epidural Hematomas

• neuraxial anesthesia 

• spinal puncture

Contraindications

• severe renal impairment (CrCl < 30 mL/min)

• active major bleed

• bacterial endocarditis

• thrombocytopenia with positive test for anti-

platelet antibody in presence of fondaparinux

Monitoring

• serum creatinine

• coagulation monitoring not 

routinely recommended

- anti-Xa levels 3 hr post-dose

- platelets

- hemoglobin

- hematocrit

AR IX TRA  ( f ond apar i nux s od ium )  in ject i on.  Pr es cr ib in g i nf or m at i on.  M ylan ; 200 1. U pdat ed  D ecem b er  20 24.  A cces s ed  Ap r il  7 , 2025 . ht t ps : / / dai lym e d. nlm . ni h. gov/ d ail ym ed / fd a/ f daD r ugXs l .cf m ?s e ti d=d 3b3 0c68 -cf 45 -4b 46-8b a6-720 90f 7ba 01a& t ype =di s pla y 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hes t  P hys i cian s  Ev ide nce -Ba s ed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li s hed  co rr e cti on  ap pear s  in  Ch es t . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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do NOT expel air bubble

AR IX TRA  ( f ond apar i nux sod ium )  in ject i on.  Pr escr ib in g i nf or m at i on.  M ylan ; 200 1. U pdat ed  D ecem b er  20 24.  A ccessed  Ap r il  7 , 2025 . ht t ps : / /dai lym e d. nlm . ni h. gov/d ail ym ed /fd a/ f daD r ugXs l .cf m ?se ti d=d 3b3 0c68 -cf 45 -4b 46-8b a6-720 90f 7ba 01a& t ype =di spla y 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1
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TY is a dmitted to your hospita l for  community -acquir ed pneumonia . You notic e that he 

is a candidate for VTE prophylaxis. He is a 70 year-old ma le, 5’5”, and 75 kg. Labs 

include INR 1.1, BUN 30, a nd SCr 2.9. Wha t is the most appropriate rec ommendation?

A. Enoxapar in 40 mg SC da ily

B. Heparin IV per  thromboembolic  protocol

C. Fonda parinux 2.5 mg SC daily

D. Enoxapar in 30 mg SC da ily
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TY is a dmitted to your hospita l for  community -acquir ed pneumonia . You notic e that he 

is a candidate for VTE prophylaxis. He is a 70 year-old ma le, 5’5”, and 75 kg. Labs 

include INR 1.1, BUN 30, a nd SCr 2.9. Wha t is the most appropriate rec ommendation?

A. Enoxapar in 40 mg SC da ily

B. Heparin IV per  thromboembolic  protocol

C. Fonda parinux 2.5 mg SC daily

D. Enoxap arin 30 mg SC daily
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A D D I T I O NA L 

CO N SI D E R AT I O NS
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G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D os age  er r or  in  ar t i cle t ext ]  [ pu bl is he d c or r ect ion  a ppea rs  i n C hes t .  20 13 Aug ;14 4( 2) :72 1.  D os age er r or  in a r t icl e t ex t] .  Ch es t.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/ ches t . 11 -229 1

Li nki ns  LA ,  D ans  AL,  M oo r es LK,  e t  al . Tr eat m en t  an d p r even ti on  of  hep ar in -i ndu ced th r om boc yto pen ia:  Ant i t hr om bo ti c Ther ap y an d Pr even ti on  o f Thr o mb os i s , 9t h ed:  A m er ica n Col le ge o f  Ch es t  P hys i c ian s  Evi de nce-Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  

ap pear s  in Ch est . 201 5 D ec; 148( 6) : 1529 . do i:  10 .1 378/ch est .12 -296 0. ].  Ch est.  20 12; 141( 2 Sup pl ): e49 5S-e53 0S.  d oi: 10 .13 78/che st. 11 -230 3

H E P A R I N - I N D U C E D  T H R O M B O C Y T O P E N I A

• IgG-mediated adverse drug reaction 

• antibodies form → activate platelets  → 

prothrombot ic state

• splenic macrophages remove pla telet complex → 

thrombocytopenia  (platelet count < 150 x 109/L)

• UFH > LMWH > fondaparinux
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Li nki ns  LA ,  D ans  AL,  M oo r es LK,  e t  al . Tr eat m en t  an d p r even ti on  of  hep ar in -i ndu ced 

t hr om b ocyt ope ni a: An t it hr om b ot ic The r apy and Pr eve nt io n of  Th r om bos i s ,  9t h ed : 

Am e ri can  Co ll ege  of  Che st Phy s ici ans  Evi denc e-Ba sed Cli ni cal  P ra cti ce Gu id eli ne s 

[ pub li shed  co rr ec ti on  ap pear s  in  Ch est . 201 5 D ec; 148( 6) : 152 9. do i:  10 .1 378/ch est .12 -

296 0. ].  Ch est.  20 12; 141( 2 Sup pl ): e49 5S-e53 0S.  d oi: 10 .13 78/che st. 11 -230 3

4  T ' S  S C O R E
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H E P A R I N - I N D U C E D  T H R O M B O C Y T O P E N I A

• stop all heparin product s!

• start non-hepar in anticoa gulation

• reverse warfar in

- vitamin K

- warfarin + low platelets → warfarin-

induced limb gangrene + necr osis

K N O W L E D G E  C H E C K
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The following are true about both LMWH a nd fondapar inux, EXCEPT:

A. Dose a djustment or avoiding use is necessa ry in patients with impaired rena l 

function

B. Anti-Xa testing is recommended for most patients and should be drawn on Da ys 2 

and 4 of therapy

C. Active ma jor bleeding is a contraindication for use

D. Both are a ssocia ted with lower risk  of HIT development compared to heparin

E. Both are indicated for VTE trea tment and prophylaxis
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The following are true about both LMWH a nd fondapar inux, EXCEPT:

A. Dose a djustment or avoiding use is necessa ry in patients with impaired rena l 

function

B. Ant i-Xa testing is recommended for most  patient s and  should be drawn on 

Days 2 and 4 of therapy

C. Active ma jor bleeding is a contraindication for use

D. Both are a ssocia ted with lower risk  of HIT development compared to heparin

E. Both are indicated for VTE trea tment and prophylaxis

38

Ro sn er  M H , Rei s T,  H us ain-Syed  F,  et  al.  C lass i fi cat io n o f Ur em i c Toxi ns  and Thei r  Ro le in  Ki dne y Fai lu re . Cl in J  A m 

Soc  Nep hr ol.  202 1;1 6(1 2): 1918 -1928 . doi :1 0.22 15/CJ N. 02660 221

Ga rc i a DA,  Bagl i n TP,  W e it z  J I , Sam am a M M .  Par en ter al  a nt icoag ulan ts :  A nt it hr om b ot ic Ther apy and Pr even ti on of  

Thr om bo s is ,  9t h ed:  A m er ican Col le ge o f Che st  Phys i c ians  Evi dence-Based  Cl i nical  P ra cti ce Gui del ine s [ publ i sh ed 

cor r ect ion  ap pear s  i n Ches t .  201 2 M ay; 141( 5) : 1369.  D os age er r or  i n a rt i c le t ext ] [ publ is he d co rr ect i on appear s  in 
Che s t.  2 013 Aug; 144( 2) :7 21.  Do s age e rr o r in  ar t ic l e te xt] .  Che st .  201 2;1 41( 2 Su ppl ): e24S -e43S . 

doi : 10. 1378/ ches t . 11-2291

LO VENO X (e noxapa ri n s odi um ) in ject i on.  Pr es cr i bin g i nf or m ati on.  Sanof i-Ave nt is ;  199 3. Up dat ed Apr i l 2022.  

Acces s ed  Ap r il  7,  2 025.  ht t ps : //d ail ym ed. nlm . ni h.go v/dail ym ed/f da/ f daD ru gXs l. cf m? se ti d=de 6fb 917 -a94a -41ea -

9d7 d-937d 4080f f cd&t yp e=di splay

AR IXT RA (f on dapar i nux so diu m ) in ject i on.  Pr es cr ib ing  i nf or ma ti on.  M yl an;  2001.  U pdat ed De cem ber  20 24.  

Acces s ed  Ap r il  7,  2 025.  ht t ps : //d ail ym ed. nlm . ni h.go v/dail ym ed/f da/ f daD ru gXs l. cf m? se ti d=d3 b30c68 -cf 45-4b4 6-

8ba 6-7209 0f7 ba01a& t ype=d ispl ay

average molecular weight

D I A L Y Z A B I L I T Y

HD, hemodialysis; HDF, hemodiafiltr at ion; HDx, expande d hemo dialysis; 
HCO, high  cu toff; MCO, medium cutoff

L E G E N D

4.5 kDa
low molecular 

weigh t heparin

1.7 kDa fondaparinu x

15 ,0 00 kDa
un fractionate d 

he parin

K N O W L E D G E  C H E C K
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A nurse calls, concerned about their patient on hepar in for a new blood clot. The 

patient is going for hemodia lysis toda y. They a re unsure of how dialysis will affect the 

patient's heparin therapy. You should...

A. Recommend a n additiona l bolus heparin dose after dia lysis

B. Contact the provider about cha nging to LMWH beca use heparin is contra indica ted 

in dialysis pa tients

C. Advise that hemodialysis will not affect heparin levels so it is safe to continue 

therapy without any intervention

D. Instruct the nurse to increase the heparin rate during dia lysis

https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=de6fb917-a94a-41ea-9d7d-937d4080ffcd&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=d3b30c68-cf45-4b46-8ba6-72090f7ba01a&type=display
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A nurse calls, concerned about their patient on hepar in for a new blood clot. The 

patient is going for hemodia lysis toda y. They a re unsure of how dialysis will affect the 

patient's heparin therapy. You should...

A. Recommend a n additiona l bolus heparin dose after dia lysis

B. Contact the provider about cha nging to LMWH beca use heparin is contra indica ted 

in dialysis pa tients

C. Advise that hemodialysis w ill not affect heparin levels so it is safe to continue 

therapy without any int ervention

D. Instruct the nurse to increase the heparin rate during dia lysis
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G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

Pr ot am i ne  sul f at e i nj ect i on,  so lu ti on . Pr escr ib in g i nf or m at i on.  Fre seni us  Kabi ;  20 25.  U pda te d Febr ua ry  20 25.  A ccessed M ay 4,  202 5.  h t tp s :/ /da il ym ed. nl m . nih .g ov/dai l ym ed/f da/ f da Dr ug Xs l. cf m ?set id =e19 6412 9-33f 4 -4e4 e-86e 3-8e6 a4e6 5bd8 3& ty pe=d ispl ay 

R E V E R S A L

UFH

LMWH

fondaparinux

protamine

no antidote

• combines with hepa rins to form stable salt complex

• UFH

- if given in past 2-2.5 hr

- 1 mg protamine reverses ~100 units heparin (max 50 mg)

• enoxapar in (LMWH)

- if given in past 8 hr

- 1 mg protamine reverses 1 mg enoxaparin

- variable anti-Xa neutralization → less effective

• slow IV push/infusion (max 50 mg over 10 minutes)

7/13/2025
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G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D os age  er r or  in  ar t i cle t ext ]  [ pu bl is he d c or r ect ion  a ppea rs  i n C hes t .  20 13 Aug ;14 4( 2) :72 1.  D os age er r or  in a r t icl e t ex t] .  Ch es t.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/ ches t . 11 -229 1

Pr ot am i ne  sul f at e i nj ect i on,  so lu ti on . Pr escr ib in g i nf or m at i on.  Fre seni us  Kabi ;  20 25.  U pda te d Febr ua ry  20 25.  A ccessed M ay 4,  202 5.  h t tp s :/ /da il ym ed. nl m . nih .g ov/dai l ym ed/f da/ f da Dr ug Xs l. cf m ?set id =e19 6412 9-33f 4 -4e4 e-86e 3-8e6 a4e6 5bd8 3& ty pe=d ispl ay 

R E V E R S A L :  P R O T A M I N E
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LMWH = preferred pha rma cologic agent

VTE Treatment

• monitor anti-Xa pea k

- 4 hr post-dose

- controversial (i.e. cost limitations)

• continue for a t least 6 weeks postpar tum (minimum duration 

of thera py of 3 months)

7/13/2025
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LO VEN OX  ( en oxapa ri n sodi um )  inj ect i on.  Pr escr ib ing  i nf or m at i on.  Sa nof i -Av ent is ;  1993 . Up dat ed Ap r il  2 022.  A ccessed  A pr il  7 , 202 5.  ht t ps : / /dai l ym ed. nl m .n ih .go v/dai lym e d/f da/ f daD r ugX s l. cf m? set id =de6 fb 917 -a94 a-41e a-9d 7d-937 d408 0f fc d& typ e=d ispl ay 

G ar cia DA , Ba gli n TP,  W eit z  JI ,  Sa ma m a M M . Par en te r al ant i coagu la nt s : An ti t hr om bo t ic Ther a py and Pr eve nt io n o f  Th ro m bos i s , 9t h ed:  Am er i can Col le ge of  C hest  P hys i cian s  Ev ide nce -Ba sed Cli ni cal  P ra cti ce Gu id eli ne s [ pub li shed  co rr e cti on  ap pear s  in  Ch est . 201 2 

M ay; 14 1( 5): 13 69.  D osage  er r or  in  ar t i cle t ext ]  [ pu bl ishe d c or r ect ion  a ppea rs  i n C hest .  20 13 Aug ;14 4( 2) :72 1.  D osage er r or  in a r t icl e t ex t] .  Ch est.  20 12; 141( 2 Sup pl ): e24 S-e43 S. do i: 10. 137 8/chest . 11 -229 1

B at es SM,  G re er  IA ,  Mi dd el d or p  S,  Ve ens tr a  D L,  Pr a bu lo s A M,  V and vi k PO . VT E,  t h r omb op hi l ia,  ant i t hr om bo t ic t he ra py , an d pr e gn anc y:  A nt i th r omb o ti c Th er ap y and  Pr eve nt i on  o f  T hr om bo sis,  9t h ed :  A me r i can C ol l eg e of  C h est  Phy sic ian s 

Ev id en ce -B ased  Cl i ni cal  P r act i ce G ui de l in es.  C he st.  2 01 2; 14 1( 2 Su pp l) : e6 91 S-e7 36 S.  d oi : 10 .1 37 8/ ch est . 11 -23 00

P R E G N A N C Y

K N O W L E D G E  C H E C K
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The following are true rega rding low molecula r weight heparin, EXCEPT:

A. Protamine will completely reverse LMWH effects

B. Dose a djustments are necessary for  Cr Cl < 30 mL/min

C. Due to longer ha lf-life, once or twice daily dosing is possible

D. LMWH is prefer red in pregna nt patients

E. All of the above are tr ue

K N O W L E D G E  C H E C K
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The following are true rega rding low molecula r weight heparin, EXCEPT:

A. Protamine w ill completely reverse L MWH effects

B. Dose a djustments are necessary for  Cr Cl < 30 mL/min

C. Due to longer ha lf-life, once or twice daily dosing is possible

D. LMWH is prefer red in pregna nt patients

E. All of the above are tr ue
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I N D I C A T I O N S

T H R O M B O PR O P H Y L A X I S

Acutely Ill Hospitalized Medical Patients

• increased thrombosis risk: LMWH, low-dose UFH BID/TID, or fondaparinux (Grade 1B)

– patient preference

– compliance

– ease of administration

• low thrombosis risk: recommend against pharmacol ogic  or mechanical  prophylaxis (Grade 1B)

– bleeding or high bl eed risk:  recommend against anticoagulant thromboprophylaxi s (Grade 1B)

Critically Ill Patients

• suggest LMWH or low-dose UFH thromboprophylaxi s over no prophylaxis (Grade 2C)
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T H R O M B O PR O P H Y L A X I S

Nonorthopedic

• n o majo r  ble ed co mplicati on s

– mode rat e V TE  r isk: LMW H or low-dose UF H  (G rade  2B) o r  me ch anic al pro phyla xis (Gr ade  2C)  ove r n o  pr oph ylaxis

– h igh  V TE  risk:  LMW H or low-dose UF H (G rade  1B) wit h mech an ical pr oph ylaxis ( Gra de  2C ) o ver  no  pro phyla xis

• majo r b le ed co mpli catio ns

– mode rat e t o h igh V TE  ri sk: mec han ical pr oph ylaxis u nt il can  in itiat e pha rmac olo gic pro phyla xis ove r no  pr o ph ylaxis 

(G rade  2C)

Orthopedic

• majo r su rge ry*: LMW H pre fer re d ove r low -dose  UFH, f on dapar inu x, apixaban , dabigatr an, riva ro xaban , adjust ed -dose  

V KA, o r  asp irin  (G rad e  2C/ 2B )

• kn ee  ar thr osc opy wit h n o h/ o V TE : n o thr ombo pr oph ylaxis r at her  th an  pro ph ylax is (Gr ade 2 B)
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*total hip/ knee art hroplasty and h ip fractur e sur ger y
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V T E  T R E AT M E N T

• high clinical  suspi cion of  acute VTE/PE: treatment wi th parenteral  anticoag ulants over no treatment while 

awaiting the results of di agnos tic tes ts (Grade 2C)

• acute V TE in patients treated with VKA therapy

– recommend  parenteral  anticoag ulation as initial treatment (LMWH, fondap arinux, IV or SC UFH) rather 

than no such initial treatment

– LMWH or fo ndaparinux recommend ed over IV or SC UFH

• cos t

• availabili ty

• fami liarity  of  use
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A C U T E  C O R O N A R Y S Y N D R O M E

• NS TE-ACS

– IV U FH  

– n o e ar ly inva sive a ppr oa ch:  e no xa parin  o r f o nda pa rin ux ar e r eco mmen de d alte rn at ives

• An tico agula nt  T he ra py  to  Su ppo rt  PCI ( ST EMI an d NST E-ACS)

– IV U FH 

– fo ndapar in ux sh ou ld NO T be u sed to  su ppo rt PCI in  patie nt s with  ACS

• ST EM I t re ate d with  fibrin o lytic t he ra py

– n o p lan  fo r i nvasiv e appro ach : e noxa parin  pre fer re d (alt er na tive : fo ndapar in ux)

7/13/2025 50
Rao  SV , O' Don oghue  M L,  Ru el M , et  a l.  20 25 A CC/AH A/AC EP/NA EM SP/SCA I Gui del in e f or  th e M an agem ent  of Pat i ent s  Wi t h A cut e C or on ar y Synd ro me s: A Repor t  of  t he Am er ica n C oll ege of  Ca rd iol ogy/A me ri can Hear t  Associa ti on J oin t Com m i tt ee on Cl in ical  Pr act i ce G ui de l ines  [ publ ishe d 

cor r ect ion  ap pear s  i n Cir cul at io n. 2025  A pr ;151 (13 ): e865 . doi :  10. 116 1/CIR .00 0000000 000132 8.]  [pu bli shed  cor r ect io n ap pear s  i n Cir cul at io n.  202 5 J un 24; 151( 25) : e1098.  doi :  10. 116 1/CIR .00 0000000 000134 6.] .  Ci r culat i on.  202 5;1 51( 13) :e77 1-e862 . doi :1 0.11 61/CI R.0 000000 0000013 09

“Parenteral anticoagulation is recommended for all patients with ACS, irrespective of the initial 
treatment strategy, to treat the underlying pathophysiologic process (coronary atherothrombosis) and 

reduce the risk of recurrent MACE”

S P E C I F I C  S C E N A R I O S
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B R I D G I N G
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short-acting anticoagulant

D ouket i s J D,  S pyr opo ul os  A C,  M u r ad M H,  e t  al . Pe ri op er at ive  M an agem e nt  of  An ti t hr om bo t ic Ther a py:  A n A m er ic an Col le ge of  Ch est  P hys i cian s  Cli ni cal  Pr a cti ce Gu id eli ne [ pub li shed  co rr ec ti on  ap pear s  in  Ch est . 202 3 J ul ; 164( 1) : 267.  do i:  10 .1 016/ j .ch est .2 023. 05. 019 .] .  Ch est.  

202 2; 162( 5) : e207 -e24 3.  do i: 10. 101 6/ j .che st. 20 22. 07. 025

interruption during 

perioperative period

VKA therapy VKA therapy

B R I D G I N G
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Suggest Against Heparin Bridging

• DOAC interruption for elective surgery/procedure (Conditional, Very Low)

• receiving VKA therapy for ___ and require interruption for elective surgery/procedure 

- mechanical heart valve (Conditional, Very Low)

- atrial fibrillation (Strong, Moderate)

- VTE  (Conditional, Very Low)

B R I D G I N G
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D ouket i s J D,  S pyr opo ul os  A C,  Kaa tz  S,  e t al . Per i ope ra ti ve Br i dgi ng Ant i coag ula ti on  i n Pat ie nt s  w i th  A t ri al  Fi br i ll at io n.  N  Eng l J  M e d.  20 15; 373( 9) : 823 -833 . doi : 10. 1056 / NEJ M o a150 1035

BRIDGE Trial 

• randomized, double-blind, placebo-controlled trial

• atrial fibrillation (N=1884)

- intervention: bridging LMWH anticoagulation therapy Q12 hr (n=934)

- comparator: placebo Q12 hr (n=950)

• noninferior in arterial thromboembolism prevention (RD 0.1% points, 95CI -0.6 to 0.8)

• not bridging decreased major bleeding (RR 0.41, 95CI 0.20 to 0.78)
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O N C O L O GY  P AT I E N T S
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D ouket i s J D,  S pyr opo ul os  A C,  Kaa tz  S,  e t al . Per i ope ra ti ve Br i dgi ng Ant i coag ula ti on  i n Pat ie nt s  w i th  A t ri al  Fi br i ll at io n.  N  Eng l J  M e d.  20 15; 373( 9) : 823 -833 . doi : 10. 1056 / NEJ M o a150 1035

Re fe re nced  w it h  pe r mi ss i on fr o m  t he  N CCN  C li ni cal  Pr act i ce Gui de li nes  in  O nco log y ( N CCN  G ui del in es®)  f or Ca ncer -As s o ciat e d V eno us  Thr om bo em bo li c D ise ase V. 2. 202 5. ©  Nat i ona l Com p re hens i ve Can cer  N et w or k,  I nc.  2 025.  A ll  ri ght s  r eser ved . Accesse d J u ne 15,  20 25.  To 

vi ew  t he  m ost  r ecent  and  com p le te  ver s i on of  th e gui del in e, go on li ne t o N CCN .o r g

Khorana Risk Score for Chemotherapy-Associated VTE

Patient Characteristic Risk Score

site of primary cancer very high risk: 2
high risk: 1

pre-chemotherapy platelet 
count 350 x 109/L or higher

1

hemoglobin level < 10 g/dL or 
use red cell growth factors

1

pre-chemotherapy leukocyte 
count higher than 11 x 109/L

1

BMI 35 kg/ m2 or higher 1

Total Score

• Low Risk: 0

• Intermediate Risk: 1-2

• High Risk: ≥3

O N C O L O GY  P AT I E N T S
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D ouket i s J D,  S pyr opo ul os  A C,  Kaa tz  S,  e t al . Per i ope ra ti ve Br i dgi ng Ant i coag ula ti on  i n Pat ie nt s  w i th  A t ri al  Fi br i ll at io n.  N  Eng l J  M e d.  20 15; 373( 9) : 823 -833 . doi : 10. 1056 /NEJ M o a150 1035

Inpatient

• dalteparin 5000 units SC daily

• enoxaparin 40 mg SC daily

• fondaparinux 2.5 mg SC daily

• UFH 5000 units SC Q8-12 hr

Re fe re nced  w it h  pe r mi ss i on fr o m  t he  N CCN  C li ni cal  Pr act i ce Gui de li nes  in  O nco log y ( N CCN  G ui del in es®)  f or Ca ncer -As s o ciat e d V eno us  Thr om bo em bo li c D ise ase V. 2. 202 5. ©  Nat i ona l Com p re hens i ve Can cer  N et w or k,  I nc.  2 025.  A ll  ri ght s  r eser ved . Accesse d J u ne 15,  20 25.  To 

vi ew  t he  m ost  r ecent  and  com p le te  ver s i on of  th e gui del in e, go on li ne t o N CCN .o r g

Post-Discharge

• dalteparin 200 units/kg SC daily x 1 month 

then 150 units/kg SC daily x 2 months

• enoxaparin 1 mg/kg SC daily x 3 months 

then 40 mg SC daily

Medical Oncology Patient | VTE Prophylaxis

O N C O L O GY  P AT I E N T S
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D ouket i s J D,  S pyr opo ul os  A C,  Kaa tz  S,  e t al . Per i ope ra ti ve Br i dgi ng Ant i coag ula ti on  i n Pat ie nt s  w i th  A t ri al  Fi br i ll at io n.  N  Eng l J  M e d.  20 15; 373( 9) : 823 -833 . doi : 10. 1056 / NEJ M o a150 1035

Inpatient

• dalte par in 5 00 0 u nit s SC e ven ing pre -o p t he n 5 00 0 u ni ts 

SC  da ily

• en o xapar in 4 0 m g SC 2-1 2 h r pre-o p t he n o nc e d aily

• fo ndapar in ux 2 .5 mg S C da ily n o e ar lier  th an  6-8  h r post-o p

• UF H 50 00  un its S C 2 h rs p re-o p t he n 5 00 0 u ni ts SC Q8 h 

th ro ugh  post-o p day  1

Re fe re nced  w it h  pe r mi s s i on fr o m  t he  N CCN  C li ni cal  Pr act i ce Gui de li nes  in  O nco log y ( N CCN  G ui del in es ®)  f or Ca ncer -As s o ciat e d V eno us  Thr om bo em bo li c D is e as e V. 2. 202 5. ©  Nat i ona l Com p re hens i ve Can cer  N et w or k,  I nc.  2 025.  A ll  ri ght s  r es er ved . Acces s e d J u ne 15,  20 25.  To 

vi ew  t he  m ost  r ecent  and  com p le te  ver s i on of  th e gui del in e, go on li ne t o N CCN .o r g

Post-Discharge

• dalteparin 5000 units SC daily x 28 days

• enoxaparin 40 mg SC daily x 28 days

Surgical Oncology Patient | VTE Prophylaxis
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D ouket i s J D,  S pyr opo ul os  A C,  Kaa tz  S,  e t al . Per i ope ra ti ve Br i dgi ng Ant i coag ula ti on  i n Pat ie nt s  w i th  A t ri al  Fi br i ll at io n.  N  Eng l J  M e d.  20 15; 373( 9) : 823 -833 . doi : 10. 1056 / NEJ M o a150 1035

Re fe re nced  w it h  pe r mi ss i on fr o m  t he  N CCN  C li ni cal  Pr act i ce Gui de li nes  in  O nco log y ( N CCN  G ui del in es®)  f or Ca ncer -As s o ciat e d V eno us  Thr om bo em bo li c D ise ase V. 2. 202 5. ©  Nat i ona l Com p re hens i ve Can cer  N et w or k,  I nc.  2 025.  A ll  ri ght s  r eser ved . Accesse d J u ne 15,  20 25.  To 

vi ew  t he  m ost  r ecent  and  com p le te  ver s i on of  th e gui del in e, go on li ne t o N CCN .o r g

Chemotherapy-Induced Thrombocytopenia

59
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