INDIRECT PARENTERAL
ANTICOAGULANTS

Angela Su, PharmD

LEARNING OBJECTIVES

Discuss the pharmacology of unfractionated heparin, low molecular

weight heparin, and fondaparinux.

Identify indications and contraindications for unfractionated

he parin, low molecular weight heparin, and fondaparinux.

PHARMACOLOGY
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https://www.ncbi.nlm.nih.gov/gene/462

UFH: PHARMACOKINETICS

Onset of Adion
Table 3—Example of « Heparin Dose Adjustmont
+ SC: ~30 min Nowogram
+ NV:immediate Initial dose
T,

AT,
AT,

+ SC:erratic o
+ V:rapid and omplete o

Absorption

¥
t¥2: 1.5 hr — continuous infusion

Metabolism: live rand reticul oen doth elial

cells — no renal adjustment

UFH: INDICATIONS

VTEProphylaxis: 5000 units SC Q8-12 hr
VTETreatment: 80 units/kg |V bolus + 18 units/kg/r infusion

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

* off-label

UFH: SAFETY

Contraindications Monitoring

+ uncontrolled active bleed + aPTT or anti-Xalevel

- sewre o 6 hr after initiation

« history of o Q6hr untilthe rapeutic
* hypersensitivity to pork produds o Q24 hr

o Everydosechange

+ hemod obin

* hematocrit




UFH: FORMULATIONS

L
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SPOT THE DIFFERENCE

# of units bag size

D >
HEPARIN |25 000 { HEPARIN | o0 HepARIN'| 7
Sooium Sooium. Sooium s

SPOT THE DIFFERENCE

# of units bag size diluent
N VA
s | (e e "

e =
/

100 Unds por ol e 2
PR -

IV push J
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

HIGH ALERT

* concentration

* route of administration

LMW H

LOW MOLECULAR
WEIGHT HEPARINS

LMWH: PHARMACOKINETICS

More Predid able Than UFH

+ 1 mgenoxaparin=100 units anti-Xa activity
« anti-Xa monitoringgene ally not required

« bicavailability: rapid and complete

Maximum Anti-Xa & -lla Activities: 3-5 hr v

t%2: 3-6 hours (dose independent) -

Metabolism: primarily renal — adjustment




LMWH:

VTE Prophylaxis
+ 30 mg SCQ12 hr

+ 40 mg SCdaily

+ CrCl <30 mU/min: 30mg SCdaily

VTE Treatment

* 1 mgkg SCQI2 hr

+ 1.5mg/kgSCdaly

+ CrCl <30 mUmin: 1 mgrkg SC daily

INDICATIONS

UA/NSTEMI Treatme nt
+ 1 mgkg SCQI2 hr
+ CrCl <30 ml/min: 1 mg/kg SC chily

-
P

STEMI Treatment

<75yo

30 mg V bolus + 1 mg/kg SC dose
™ then 1mg/kg SCQ12 hr*
*CrCl < 30 mU/min: 1 mg/kg SC daily

maximum 100 mg for
Isttwo SCdoses

275y0

no bolus
w 0.75 mg/kg SCQ12 hr
CrCl <30 mL/min: 1 mg/kg SC daily

maximum 75 mg for
Isttwo SCdoses

LMWH: SAFETY

Boxed Waming: S pinal /E pidural Hematomas
* neuraxalanesthesia

« spinalpuncture
Contraindications

* activemajor bleed

* history of

+ hypersensitivity to pork produds

Monitoring

+ hemoglobin

* hematocrit

serum creatinine

anti-Xain pregnancy
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KNOWLEDGE CHECK I

Low molecularweight heparin is approved for all of the following indic ations EXCEPT:
A. Prevention of venous thromboembolism

B. Treatment ofvenousthromboembolism

C. Anticoagulation in patients with a history of HIT

D

. Allofthe above are true

KNOWLEDGE CHECK I

Low molecularweightheparin is approved for all of the following indications EXCEPT:
A. Prevention of venous thromboembolism

B. Treatment ofvenousthromboembolism

C. Anticoagulation in patients with a history of HIT

D

. Allofthe above are true




FONDAPARINUX

FONDAPARINUX:

Bioavailability: ~100%
Maximum Concentration: ~2 hr

2: 17-21 hr — once chily dosing

Metabolism: renal — contrain dicated
if CrCl < 30 mL/min

PHARMACOKINETICS

il =
(S | ==
i | e
p ] e

FONDAPARINUX:

VTE Prophylaxis
* <50 kg contraindicated
+ >50kg 2.5 mg SCaily

VTE Treatment

+ <50 kg 5 mg SCdaily

+ 50-100 kg: 7.5 mg SC daily
+ >100kg: 10mg SC daily

INDICATIONS

CrCl 30-50 mL/min
* caution
* total dearance | by 40%

CrCl < 30 mL/min
* contraindi ated
* total dearance | by 55%




FONDAPARINUX: SAFETY

Boxed Waming: S pinal/Epidural Hematomas Monitoring

* neuraxalanesthesia * serumcreatinine

+ spinalpuncture + coagulation monitoring not
routinely recommended

Contraindications - anti-Xa levels 3 hr post-dose

+ sewere renal impairment (CrCl < 30 mL/min) - plaelets

+ activemajorbleed hemoglobin

* baderialendocrditis hematocrit

thrombocytopenia with positive test forant -
platelet antibody inprese nce of fondaparinux

do NOT expel air bubble

KNOWLEDGE CHECK I

TY isadmited to your hospital for community -acquired pneumonia. You notice that he
is a candidate for VTE prophylaxis He is a 70 year-old male, 55", and 75 kg. Labs
include INR 1.1, BUN 30, and SCr2.9. Whatis the most appropriate rec ommendation?
A Enoxaparin 40 mg SC daily

B. Heparin IV per thromboembdlic protocol

C. Fondaparinux2.5mg SC daily

D. Enoxaparin 30 mg SC daily
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KNOWLEDGE CHECK I

TY isadmitedto your hospital for community -acquired pneumonia. You notic e that he

isa candidate for VTE prophylaxis He is a 70 year-old male, 55", and 75 kg. Labs

include INR 1.1, BUN 30, and SCr 2.9. Whatis the most appropriate recommendation?

A
B
C.
D. Enoxaparin 30 mg SC daily

Enoxaparin 40 mg SC daily
Heparin IV per thromboem balic protocol
Fondaparinux 2.5 mg SC daily

ADDITIONAL
CONSIDERATIONS

HEPARIN-INDUCED THROMBOCYTOPENIA

1gG-me diated adverse drug reaction

+ antbodies form — activate platelets —

prothrombotic state

splenicmacrophages remoe platelet complex —

thrombocytope nia (platelet count < 150 x 10%/L)

UFH >LMWH >fondaparinux

11
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HEPARIN-INDUCED THROMBOCYTOPENIA

- stop all heparin products!
* start non-heparin anticoa gulation
« reverse warfarin

- vitamin K

- warfarin + low platelets — warfarin-

induced limb gangrene +necrosis

KNOWLEDGE CHECK

The following are true about both LMWH and fondaparinux, EXCEPT:

A. Dose adustmentor avoiding use is necessaryin patients with impaired renal

function

B. Anti-Xa testing is recommended formast patients and should be drawn on Days 2

and 4 of therapy

C. Active major bleeding is acontraindication for use

D. Both are associated with lower risk of HITdevelopment compared to he parin

E. Bothareindicated forVTE treatment and prophylaxis

12



KNOWLEDGE CHECK I

The following are true about both LMWH and fondaparinux, EXCEPT:

A. Dose adjustmentor avoiding use is necessary in patients with impaired renal
function

B. Anti-Xa testingis recommended for most patients and should be drawn on
Days 2 and 4 of therapy

C. Active major bleeding is acontraindication for use

D. Both are associated with lower risk of HITdevelopment comparedto heparin

E. Both are indicated forVTE treatment and prophylaxis

Fermoua oy ow flx HD Pereieg syucoror | [

==l

DIALYZABILITY

average mole ailarweight

1 _— 1.7kDa fondaparinux

low molecular
weight heparin

75 000 kD3 unfracvtlonated
he parin

HD hem odialyss; HDF hem odafilr  on; HOX, expande dhemo c-.
HD, high s toff MCO, medium cutcff

KNOWLEDGE CHECK I

A nurse calls, concerned about their patienton heparin for a new blood clot.The

patientis going for hemodia lysis today. They are unsure of how dialysis will affect the

patient's he parin therapy. You should...

A Recommend an additonal bolus heparin dose after dia lysis

B. Contact the provider about changing to LMWH because heparin is contraindicated
in dialysis patients

C. Advise that hemodialysis will not affect heparin levels so itis safe to continue
therapy without any intervention

D. Instructthe nurse to increase the heparin rate during dialysis

13


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

KNOWLEDGE CHECK I

A nurse calls, concerned about their patienton heparin for a new blood clot. The

patientis going for hemodia lysis today. They are unsure of how dialysis will affect the

patient's heparin therapy. You should...

A. Recommendan additonal bolus heparin dose after dialysis

B. Contact the provider about changing to LMWH beca use heparin is contraindica ted
in dialysis patients

C. Advise thathemodialysis will notaffect heparin levels so itis safe to continue
therapy without any intervention

D. Instructthe nurse toincrease the heparin rate during dialysis

REVERSAL

UFH
protamine

LMWH

fondaparinux

REVERSAL: PROTAMINE

combines with heparins to form stable salt complex
« UFH
- if given in past2-2.5hr
- 1 mgprotamine reverses~100units heparin (max 50 mg)
+ enoxaparin (LMWH)
- if gven in past 8 hr
- 1 mgprotamine reverses1 mg enoxaparin

- variable anti-Xa neutralization — le ss effective

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

14



PREGNANCY

LMWH = prefe red pharma cologic agent

VTE Treatment

- monitor anti-Xa peak
- 4hrpost-dose

- controversial (ie.cost limitation s)

+ continue foratleast 6 weeks postpartum (minimum duration

oftherapyof 3 months)

KNOWLEDGE CHECK

The following are true regarding low molecularweight he parin, EXCEPT:
A Protamine will completely reverse LMWH effects

Dose adjustments are necessary for CrCl < 30 mL/min

Due to longer half-lffe, once ortwice daily dosing is possible

. LMWH is preferred in pregnant patients

mo o ®

All ofthe above are true

KNOWLEDGE CHECK

The following are true regarding low molecularweight heparin, EXCEPT:
A. Protamine will completely reverse LMWH effects

B. Dose adustmentsare necessary for CrCl < 30 mL/min

C. Dueto longer half-life, once ortwice daily dosing is possible

D. LMWH is preferred in pregnant patients
E

All of the above are true
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INDICATIONS

3

THROMBOPROPHYLAXIS «

NON-SURGICAL

Acutely Il Hospitalized Medical Paients
- increased thrombosis risk:LMWH, low-dose UFH BID/TID, or fandapaii nux (Grade 18)

- patiert preference

- compliance

- ease ofadministration
- low thrombosis risk: rec.am mendagainst pharmc d agic or mechanicd pophylaxis( Grade 18)
- bleeding or high H eed risk: recommendagainst anticoagulart thram beproply lad s (Grade 18)

Critidly I Patierts

- suggest U prophylais overno prp Gak 20)

THROMBOPROPHYLAXIS «

SURGICAL

Nororthopedic

+ nomajor beed complicati ons
- moderteVTE risk: LMW H or low-dose UFH (G rade 28)or me chanic al prophylaxis (Grade 2C) overno prophylaxis
- high VTE isk: LMW H or low-dose UF H (G rade 18 )asish mechanical prop hylaxs ( Gra de 2C ) over no prophylaxis

+ majorbleed comp cations

- modemtetohighVTE sk mec hanical prophylaxis until can initiate pha mac dlogic prophyla xis over no pro phylaxis
(G rde 2C)

Orthopedic

+ majorsurge ™ LMWH preferred over low-dose UFH, fondaparinux, apixaban, dabigatran, iiva oxaban, adjust ed-dose
VKA, or aspitin (G rede 2C/28)

+ knee arthrosc opy withno WoVTE:no thromboproph ylaxis rather than prophylax s (Grade 28)
“total hipfknee art hrop sty and h ip factur e aur gerv

16



VTE TREATMENT

high clinica suspidon of acute VTE/PE: reament with parenterl anticoag ulants over no treatmentwhile
awaiting the results ofdi agnos tic tests (Grade 2C)

acuteV'TE in patients treated with VKA therapy

recommend parentel anticoag ulation as initial treatm ert (LMWH, fondap arinux, IV or SC UFH)rather
than no such nitial treatm ent

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

- availability

+ familiariy of use

@

ACUTE CORONARY SYNDROME

é

“Parenteral anticoagulation is recommended forall patients with ACS, irrespective of theinitid
treatme nt strategy, to treat the unde rlying path ophysiologic process (aronary atherothrombosis) and
reducethe risk of recurrent MACE”

- NSTE-ACS

- NURH

noearlyinva sive pproach: enoxaparin orfonda parinuxarerecommended alte matives
AnticoagulantThera py to Support PCI(STEMIand NSTE-ACS)
- NURH

fondaparinwxshould NOTbeused to support PClin patients with ACS

STEMI treated with fibrinolytic thera py.

noplan fori nvasiv e approach : enoxaparin preferre d (alt erna tive : fond aparin ux)

SPECIFIC SCENARIOS

p

17



BRIDGING

\KAtherapy S VKAtherapy
short-acting anticoagulant

interruptionduring

perioperative period

BRIDGING

Suggest Against He parin Bridging

+ DOACinterruptionfor ele dive surgery/proce dure (Conditional, Very Low)

« receiving VKA therapy for __andrequireinterruption for eledive surgery/procedure
- mechanicl heat valve (Conditional, Very Low)
- atrial fibrillation (Strong, Moderate )
-VTE (Conditional, Very Low)

BRIDGING

BRIDGETrial

randomized, double-blind, place bo-controlled trid

atrial fibrillaion (N=1884)

-intenention: bridging LMWH aiicoagulationtherapy Q12 hr (n=934)
- comparator: placebo Q1 2 hr (n=950)

noninferiorinarterial thromboembolism pre ve ntion (RD0.1% points, 95CI -0.6to 0.8)

+ not bridging decreased major blee ding (RR0.41,95C10.20 to 0.78)

18



ONCOLOGY PATIENTS
KhoranaRisk Score for Che moth erapy-Associated VIE

siteof primary @ncer very hich risk 2 Total Score
hich risk 1
pre-chemothe rapy platelet 1 « Low Risk: 0

count 350 x 10%L or higher

hemoglobin level < 10 g/dL or 1 + Inermedate Risk: 1-2
usered cellgrowth factors
pre-chemothe rapy leukocyte 1 « HighRisk 3
count higher than11x107/L
BM 35kg/rr? or higher 1

ONCOLOGY PATIENTS

Medical Oncology Patient| VT EProphy laxis

Inpatient Post-Discharge

datteparin 200 unitykg SCdaily x 1 month

dalteparin 5000 units SCdaily
+ enoaparin 40 mg SCdaily then 150 units'kg SC daily x 2months

fondaparinux 2.5mg SC daily enoxaparin 1 mg/kg SCdaily x 3months

» UFH5000 units SC Q8-12 hr then 40 mgSCdaly

ONCOLOGY PATIENTS
Surgical Oncology Patient| VTE Prophy laxis
Inpatient Post-Discharge

datte parin 5000urits SC evening pre-opthen5000units + datteparin 5000units SC daily x 28 days

SC daily

+ enoxaparin 40 mg SCdaily x 28days

enoxaparin40mg SC 2.12hrpre-opthenonc e daily
fondaparinux2.5mg SCdailynoearlier than 68 hrpost-op

UFH 5000 units SC2 hrs pre-opthen5000units SC QBh

through post-opday 1

19



ONCOLOGY PATIENTS

Chemath Induced Throm kx .
ihe Butting ol
Dawo Adjustment [ Enonaparin |
Full-dose anossparn |1 moika twice dally 1.8 mgihg daity
5,000-00,000)L_| Hait-doss anasaparin | 0.1 mg/kg bwica dally
<as00np Tormporarily hald enaxaparin
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