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Anticoagulation Therapies & VTE Risk Assessment

Children’s Mercy

Evidence Based Practice

Clinical Pathways Synopsis

VTE Risk Assessment Algorithm

"Other” VTE Risk Factors
ACUTE CONDITIONS
« COVIDYMultisystem inflammatory syndrome in children
(MIS-C)
* Patient in ICU
* Acute infection either:
= Known active viral infection
= Current antibiotic treatment
* Burns
* Major lower extremity orthopedic surgery
+ Major trauma
+ Lower extremity central venous catheter
» Pregnancy
+ Active cancer
+ Spinal cord injury
« Acute inflammation
* Severe dehydration
* Protein-losing disorder
CHRONIC MEDICAL CONDITIONS
* Estrogen containing medications.
+ Dbesity
= Weight > 80 kg in age 12-16
« Weight = 85 kg over age 16
+ Inflammatory bowel disease
* Malignancy
* Nephrotic syndrome
» Known acquired or inherited thrombaophilia
+ Cyanotic heart disease or low flow states
HISTORICAL FACTORS
» Surgery within last 30 days
* Previous history of DVT/PE
« Family history of WTE in 1st degree relative < 40 yrs

+ Concem for Pulmonary

I The provider must
document, if the
i patient does not |
| receive the therapies |
| indicated by this
algorithm.

Does pt. I5 pt.
have = 1 (one) experiencing
Jother" VTE Risl altered

Date Finalized:
November 2023
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Lewvels of Risk:

Altered Mobility: refers to either a permanent or temporary state in
which the patient has a limitation in independent, purposeful
physical movement of the body or of one or more extremities

Low: patient has no VTE Risk Factors and is able to ambulate
Moderate: baseline mobility and 1 or more risk factors OR
altered mobility and 0 to 1 risk factor

High: patient has at least two VTE Risk Factors and is either
immokbile or has impaired physical mobility

Definitions

Is the pt.
undergoing
anesthesia for
= 60 minutes,

Initiate sequential
compression device

obilityz

LOW RISK

'

CONTRAINDICATIONS TO ANTICOAGULATION
+ Intracranial hemorrhage
+ Infants at high risk for IVH/intracranial hemorrhage
* Ongping and uncontrolled bleeding
+ Uncorrected coagulopathy
+ Incomplete spinal cord injury with suspected or known
paraspinal hematoma
+ Allergy to UFH or enoxaparin
+ Heparin induced thrombocytopenia
« Thrombocytopenia
* Acute stroke or brain ischemia
« Inability to maintain platelet count above 30,000/mcl.
« Epidural anesthesia
+ Risk of invasive procedure within 24 hours
+ Congenital bleeding disorder
+ Uncontrolled severe hypertension
+ Intracranial mass

Intervention:
EARLY AMBULATION

.o

QR code for
mihile view

ntervention:
EARLY AMBULATION

AND

MECHANICAL PROPHYLAXIS
Sequential compression device

MODERATE RISK HIGH RISK

Contraindication
0 anticoagulatiol

ntervention:
MOBILITY AS TOLERATED (Active or Passive
AND
MECHANICAL PROPHYLAXIS
Sequential compression device
AND CONSIDER:
PHARMACOLOGIC PROPHYLAXIS

EARLY AMBLLATION
AND

MECHANICAL PROPHYLAXIS
sequential compression device

Intervention:

MOBILITY AS TOLERATED (Active or Passive)
AND

MECHAMICAL PROPHYLAXIS

Sequential compression device

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Standard Heparin Algorithm

Inclusion criteria:
+ See indications for managment

Exclusion criteria:

+ Prophylactic indication for heparin
management {i.e., maintaining
patency of arterial or central venous
catheters or hemodialysis /
extracorporeal circuits)

Patient with indicatien for standard
heparin management

v

Standard Heparin
Caonsiderations for use

Evidence Based Practice

Date Finalized:

November 2023

Indications for management:
= Treatment of VTE
= Treatment of arterial thrombosis

¥

v

Adverse effects:
* Maost common event is bleeding; refer to
heparin antidote fer management
+ Dsteoporosis
+ Rare but may occur with prolonged use of
heparin
+ Refer to monitoning section for additional
recommendations
* Thrombacytopenia due to HIT
+ Risk in children is low but increases after 5
days of therapy
+ May be asymptomatic
+ May be asseciated with life threatening
arterial or venous thrombosis
+ Refer to monitoring section for additional
recommendations

Drug Interactions:
* Increased potential for hemorrhage:
= Anticoagulants: Heparin, Vitamin K antagonists,
direct thrombin inhikitors
= Thrombalytic agents: alteplase, streptokinase,
urakinase
= Drugs affecting platelet function: aspirin, N3AIDs,
dipyridamale, clopidogrel, ticlodiping, clostazel
- Complementary/aliernative medications known to
have the potentlal to increase bleeding risk: garlic,
ginger, ginkgo biloba, fenugreek, St Jahn's Wart
* Decreased effect of heparin: digoxin, tetracycline,
nicotine, antihistamines, [V nitroglycerin

Other considerations:

= Fasi Facts

= For assistance transitioning between
anticeagulants, Contact Hematology

= For analgesia, consider alternative agents
{e.g. acetaminophen), as clinically
appropriate

+ fyoid IM injections and arterial punctures

» Encourage mebilization as tolerated

Y

Initiation and Maintenance

gns for Herr plopy Cons

- Obtain baseling CBC, PT, aPTT, Srir

* Refer to lnitiation and Maintenance far,
dosing and titraticn guidelines

+ Patient Educaticn will be initiated upon

transitioning to warfarin or LWVWH

'

Guidance for holding prior to procedures:

* Discontinue heparin & hours pricr to
invasive procedures (e.g. LP or surgery],
unless clinical situation requires emergent
intervention.

+ For emergent reversal, utilize protamine
as described in heparin antidote

+ Restart 12-24 hours after procedure if
hemaostasis achieved

Monitoring

Hematology

* Monitor bone density if therapy exceeds 3 months; consider bone densiometry studies on day 1 and
appoximately every 12 months to assess for osteoporosis

= Once a therapeutic standard heparin level is achieved, obtain CBC, PT, aPTT, andfor heparin level at least daily
* Monitor platelet counts daily while on heparin
« If platelet count decreases below 150,000/pL or drops by = 50%, determine If decrease in platelet count Is
related to underlying diserder ar heparin therapy

« If likely due ta heparin, suspect HIT and discontinue use; initiate an alternative therapy and consult

+ The optimal sample for aPTT and heparin levels is a fresh venipuncture site
= Alternate sites may be considered but present limitations with interpretation of levels
= Capillary samples are not appropriate
« Ensure sample Is not contaminated by heparin (e.g. from arterlal line) by drawing adequate waste volume

to clear line before abtaining sample
+ Samples should NEVER be drawn from an IV containing heparin intended for therapeutic anticoagulation
= If aPTT is highly variable, a heparin level may provide a maore reliable measure

Y

Abbreviations:

Duration of Therapy

WTE = venous
thrombaembalism

HIT = heparin inducad
thrombocytopenia
LMWH = low miclecular
welght heparin

» Total duration of therapy depends on indication for use; general recommendations:
= May start warfarin as early as day 1 if long-term anticoagulation is planned
= UFHienoxraparin should be discentinued no earlier than day & after INR has reached
goal range for 2 cansecutive days
= May transition to warfarin or LMWH when clinical situation allows

QW code far
il vy

UFH = unfractignated heparin

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Low Molecular Weight Heparin Algorithm

Inclusion criteria: Fatient with indication for low Indications for management:
+ Therapeutic indication for LMWH malecular weight heparin (LMWH) + Treatment or prophylaxis of VTE
management management + Treatment or prophylazis of arterial
thrombosiz
Exclusion criteria:
¢ Renal failure LIWH
+ Diagnosis of HIT Considerations for use

v v v

Adverse effects: Drug Interactions: Other considerations:
* Maost cammon event is bleeding; refer to = Increased potential for hemorrhage: « East Farts
LIwWH antidote for management « Anticoagulants: heparin, vitamin K « For assistance transitioning hetween
+ Dsleoporosis antagonists, direct thrombin inhibitors anticaagulants, contact Hematology
+ Rare but may acour with prolonged use of + Thrambolytic agents: alteplase, « For analgesia, cansider alternative agents
LIMWH streptokinase, urokinase (g, acetaminophen), as clinically
« Refer tomanitoring section for additional + Drugs affecting platelet function: aspirin, appropriate
recammendations MSAID:, dipyridamaole, clopidogrel, « Avoid I injections and arterial punctures
+ Thrembocytopenia due to HIT ticladipine, cilostazol « Encourage maobilization as tolerated
= Risk in children is low overall + Complementaryfalternative medications
= May be asymptomatic known to have the potential to increase Guidance for holding prior to procedures:
= Risk increases after 5 days of therapy bleeding risk: garlic, ginger, ginkgo biloba, * Hold LMWH doses for 24 hours prior 1o
= May be associated with life threatening fenugreek, St. John's Wort immunizations or invasive procedures
arterial or venous thrombosis - ¥ such as LP or surgery, unless cinical
» Refer tomenitoring section for additional situation requires emergent intervention,
recommendations Initiation and Maintenance + Restart 12 hours after the procedure,
. Indi e surgery ar immunizatian.

+ Obtain baseline CBC, PT, aPTT

L 1 A AtEnar '[ur_

dasing and titration guidelines

+ Patient Education

r

Monitoring

* Monitor bone density if therapy exceeds 3 months; consider bone densiometry studies on day 1 and appoximately
eyery 12 months 1o assess for steoporasis
* Manitor platelet counts weekly until stable on LMWH
< If platelet count decreases below 150,000/pL or drops by = 50%, determine if decrease in platelet count is
related to underlying disorder or LMWH therapy
« If likehy due te LMWH, suspect HIT and discontinue use; initiate an alternative therapy and consult Hematology
* The optimal sample for LMWH levels is a fresh venipuncture site
= Alternate sites may be considered but present limitations with interpretation of levels
« Capillary samples are not appropriate
» Ensure sample is not contaminated by heparin (e.g. from arterial line) by drawing adequate waste volume to
clear line before obtaining sample

Duration of Therapy
Minimum 2 maonths of therapy suggeseted; consider conversion ta
ovT . . S
Abbreviations: P Ked warfarin® based on clinical situation.
_ rovo
DVT = deep venous thrombus E . Administer LMWH for 7-14 days prior to considering conversion to
thromiesis xtensive DVT * Mini | |
: . warfarin®. Minimum & months of therapy with prolengation andior
HIT = heparin induced arlarge transition to warfarin based on clinical situation,
th L] i
Ih;pg:r;tl?::ifcej:r Administer LMWH for 7-14 days prior to considering conversion to
PE = B Unprovoked thrombus warfarin®. Minimurm & months of therapy with prolengation andsor
= pulmanary transition to warfarin based on dinical situation,
embolism
WTE = venaous *Warfarin inot typically used in infants) is generalty added on day 1 for a VT and day 5 for an extensive OVT or large PE L
thramboembolism

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Warfarin Algorithm

Inclusion criteria:
* Therapeutic indication for warfarin
management

Exclusion criteria:

= Hepatic failure

= Inability to tolerate oral medications

= Receiving contraindicated medications

Patient with indication for warfarin
managemernt

v

Warfarin
Considerations for use

Evidence Based Practice

Date Finalized:

November 2023

Indications for management:

» Treatrment or prophylaxis of VTE, PE,
and thramboembolic disorders

* Prevention of arterial
thromboembolism in patients with
mechanical prosthetic aortic and/or
mitral vales or atrial fibrillation.

v

v

Adverse effects:
* Bleeding:
= Maost commaon event, refer to warfarin
antidotes for management
= Skin rash and alopecia:
= Uncammon
- Dsteopenia:
= Rare
* Skin necrosis:
= Rare, often seen with HIT
= Qeeurs due te inadequate anticoagulation
with heparin or LMWH while initiating
warfarin
= Ensure twia IMRs = 2 prior to stopping
heparin or LMWH for prevention of HIT
= Watch for deficiencies in Protein C and 5

Potential Drug Interactions:
« Amindarone
« Loading dose should be decreased by 25%

+ See Table & for commonly used drugs in children
that affect INR values; nate warfarin dosing can
be adjusted to permit use in some cases, Please
consult Hematology for recommendations.

+ Camplementary/altermative medications with
patential to increase warfarin effects include
bromelains, danshen, dong quai, garlic, gingko
biloba, ginseng and omega 3 fish oil.

» Complementary/alternative medications with
patential to decrease warfarin effects include
CoQ10 and 5t. John's Wort,

Other considerations:
« Fast Facts

» Dietary Considerations

§ E-Pr'l Myping

= Avaid IM injections and arterial punctures

» Avold contact sports

« Warfarin should be used with caution in
preganancy. Teenagers should receive
appropriate counseling. LMWH is the
treatment of cholce for teens requiring
anticoagulation during pregnancy.

= For assistance transitioning between
anticoagulants, contact Hematology

.

Consult physician for any of the following:
= Significant changes in diet or formula intake
* New medications (e.g. antibiotics or

aver-the-counter)
= Changes in maintenance medications
» Infections
+ Diarrhaa and vemiting

Initiation and Maintenance

« Obtain baseling IMRSPT, aPTT
+ Refer to the following for dosing initiation and
maintenance guidelines:
- . .a

Available Strength
= Patient Education

!

Guidance for holding prior to procedures:

+ Hold warfarin for 2 doses prior to minor
procedures; resume usual dose 24 hrs after

= Hold warfarin for 5 days prior to
surgeryfinvasive procedures; resume
warfarin and heparindLMWH 12 to 24 hours
after. Continue heparin/LAMWH until INR is
therapeutic for 2 consecutive days.

= For conditions necessitating more emergent
intervention cansult Hematology.

+ Patients with mechanical/prosthetic mitral
valves, atrial fibrillaticn or recent/recurrent
thromboembolism require bridging with
standard heparin or LMWH. Consult
Hematology (or Cardiology as indicated),

Monitoring

= Targer INR is 2 - 3 for most patients. Children with mechanicalfprosthetic mitral valves or recurrent
thrombaotic events as described above should have a target INR between 2.5 - 3.5,

+ Discontinue heparin/LMWH once the INR is therapeutic for 2 consecutive days and at least 6 days of
heparin/LMWH have been given, Anticipate a small decline in INR the following day.

+ INRSFT monitoring recommendations:

+ Obtain daily INR/PT until therapeutic range has been reached and sustained for 2 consecutive days
{loading INR/FT monitering protocel complete).

« Dbtain INRSPT within 3 days of discharge from the hospital.

« Dbtain INRSPT 5 - 7 days after initiating a new dose.

» Once a stable INR between 2 - 3 (2.5 - 3.5 for mechanical/prosthetic mitral valves) has been noted
on two INRs taken 7 days apart, INRs may be obtained weekly. When stable for 4 - B weeks, then
g0 to INR every 2 - 4 weeks,

+ Recommend monitoring at least once a month when stable,

!

Abbreviations:

Duration of Therapy

WTE = venous
thremboembaolism

HIT = heparin induced
thrombacytopenia
LIWH = lowr mclecular

« DWT with an underlying cause: 3 manths, with passible
extension based on clinical situation; consult Hematology

+ |diopathic DVT: & -12 months

* Mechanical heart valves: indefinite

* Recurrent thromboembolic events: indefinite

« Antiphospholipid antibody syndrome: indefinite

weight heparin

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that

may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Rivaroxaban Algorithm

Inclusion criteria: Patient with indication for
* Weight= 2.6 kg direct-acting oral anticoagulant
= Able to tolerate oral or gastric (DOAC) management

Indications for management:
+ Treatment or prophylaxis of VTE

feeds

Exclusion criteria: r

* Patients receiving
transpyloricfejunal feeds Rivaraxaban

+ Antiphospholipid antibody considerations for use
syndrome

« Mechanical heart valves

] L ] '
Adverse effects: Drug Interactions: Other considerations:
* Most common event is bleeding refer to = Inducers and inhibiters of CYP3A4 and » Fast Facts
antidote section for management P-glycoprotein * For recommendations regarding transitioning
» = 10% «Inducers may decrease the drug berween anticcagulants, contact hematology.
« Gastroenteritis, vomiting, cough concentration + Consider alternative analgesics such as
+ 1-10% = Common examples: same acetaminophen, as clinically appropriate, if
= Syneape, pruritus, skin blister or rash, antiepileptics analgesia is required.
abdominal pain, increased serum + Inhibitors may increase the drug + Rivaroxaban should be taken with food as it
transaminases, anxlety, depression, concentration aids in absorption. Administer via oral or
dizziness, fatigue, insomnia, back or limb = Commaon examples: azole antifungals, gastric route onky.
pain, muscle spasm . i o
macralide antibiatics
Antidate: . In-:realsed patential for h.eml:.rrrl'ua.ge: Guidam.:e for holding prior to prun?du rfe's:.
+ There is na reversal agent for rivaroxaban + Anticoagulants: Heparin, Vitamin K * For minor procedures where bleeding risk is
available at Children's Mercy, antagonists, direct thrombin inhibitors lows, hold for at least 24 hours prior to
+ Discontinuation of the oral agent generally + Thrambolytic agents: alteplase, procedure.
will terminate the anticoagulant effect. streptokinase, urokinase * For higher risk procedures with increased risk
» Ifimmediate reversal is needed for » Drugs affecting platelet function: aspirin, of bleeding, hold for at least 48 hours prior o
emergent surgery/procedure or MEAIDs, dipyridamole, clopidogrel, procedure,
life-threatening bleeding, use Kcentra tickodipine, cilostazol « May need to hold longer in patients with
me;g ;i;"gg;;‘ﬁg’:ﬂﬁfu = Com plementaryﬁaltemath.re me.dicatinns decreased renal function; discuss with
consider use of ant-fbrinakytics. kn awn to I:Lal.'e th? pn.tenl'.lal l'..u increase hematclegy.
« If rivaroxaban dose was taken < 2 hours bleeding risk: garlic, ginger, ginkgo biloba,
prior, can use activated charcoal, fenugreek, St John's Wort
» Consider antifibrinolytic agent If bleeding is
. rRr:LI;?;taban is not dialyzable. Initiation and Maintenance

+ Consult Coagulation Service
= Obtain baseline CBC, PT, aPTT
* Determing weight-based dosing for
1  preatment ar prophylaxis as indicated -t
= Determing rivaroxaban formulation:
= Dral suspension {1 mg/mlL)
= Tablets {10 mg, 15 mg, 20 mg)
» Patient Educatinn

r
Duration of Therapy

Minimum of & weeks of anticoagulation therapy
. with prelengation if clot remains fully occlusive
BVTAnira-ahdominalCsvT {continue for 3 manths) andfor risk factors still

Provoked present {continue until risk factor resalved).

thrombus

Minimum of & months of anticoagulation
Abbreviations: PE therapy with proloengation based on clinical
WTE = venaus situation.

thromboembolism Minimum of 3 manths of antcoagulation
ST = cerebral sinus Unprovoked thrombus tharapy with prolengation based on clinical
venous thromboembolism situarion.

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Bivalirudin Algorithm

Inclusion criteria:
« Therapeutic indication far BTI
management

Exclusion criteria:

* Praphylactic indication for LTI
management (i.e., maintaining
patency of arterial or central venous
catheters or hemaodialysls /
extracorporeal circuits)

Patient with Indication for
intravenaus direct thrombin inhibiter
(DT management

Bivalirudin
cansiderations for use

Evidence Based Practice

Date Finalized:

November 2023

Indications for management:
* Treatment of WVTE
* Treatment of arterial thrombosis

L

Adverse effects: Drug Interactions: Other Considerations:

= Most common event Is bleeding: refer to
section below for management
= Other: headache, thrombooytopenia, fever

Management of bleeding:

* There is no reversal agent for bivalirudin,
but it has a very short half-life {about 25
minutes in patients with normal renal
function or up to B0 minutes in patients
with severe renal dysfunction (CrCl <= 30
LS.

* Discontinuation of the infusion should
terminate the anticoagulant effect.

+ Increased potential for hemorrhage:
= Anticoagulants: Heparin, Vitamin K
antagonists, direct acting aral
anticoagulants
« Thrambelytic agents: alteplase,
streptokinase, urokinase
= GP libfla inhibitors: abciximab,
eptifibatide, tirefiban
+ Drugs affecting platelet function: aspirin,
NSAIDs, dipyridamaole, clopidogrel,
ticlodipine, cilostazol
* Complementary/alternative medications

+ For recommendations regarding
transitioning between anticoagulants,
contact hematology,

Guidance for holding prior to procedures:

» Held bivalirudin infusion 2 hours prior to
any invasie procedurs and restart 12-24
hours post-procedure depending on

bleeding risk,

known ta have the potential to increase
bleeding risk: garlic, ginger, ginkgao biloba,
fenugreek, 5t Jehn's Wort

Initiation and Maintenance

+ Consult Coagulation Service
+ Obtain baseline CBC, PT, aPTT, Srlr
+ Initiate bivalirudin infusion:
= If Crll = 60 mU'min, start at 0.3 mgfkg/hr
= If renal dysfunction or increased bleeding risk, start at 0.1 mg/kg/hr
+ Adjust rate of infusion to maintain RPTT* at 60-90 seconds using Table 1
» To place an order for hETT, order PTT and select line draw and bivalirudin, This will promipt
tihe lab to heparin neutralize the sample.
= Obtain RPTT level 2 to 4 howrs after inltiation and every change in infusion rate
= Obtain RPTT at least daily once in therapeutic range

*Mote hPTT is reparted in Cerner as Heparin Meutralized aPTT

Monitoring
Abbreviations: * Monitor for any signs or symptems of bleeding, If bleeding is concerning, please
FT = prathrombin time discontinue bivalirudin infusion and contact coagulation team to discuss plan of
aPTT = activated partial care.

* Mote mild prolongation of PT may be expected in addition to PTT

thramboplastin time * Total duration of therapy depends on indication for use

FPTT = heparinase neutralized
partial thromboplastin time
VTE = venous
thromboembolism

Al whew

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Objective of Clinical Pathway

To provide care standards for patients requiring anticoagulation therapy for treatment or prophylaxis. The
Anticoagulation Therapies & VTE Risk Assessment Clinical Pathways provide guidance regarding initiation of therapy
and ongoing management to enhance patient safety and minimize variation of care.

Background

Hospitalized children may require anticoagulation therapy for a variety of indications. Although the incidence of
venous thromboembolism (VTE) in children at a population level is very low, reported to be 0.07 to 0.14 per 10,000;
in hospitalized children, the rate is increased 100 to 1000 times, to 58 per 10,000 admissions (Monagle et al., 2018).
Anticoagulant therapy for venous or arterial thromboembolism requires balancing the risks of recurrent clot formation
with bleeding (Goldenberg et al., 2022). Decision making must take into account a variety of complex issues including
drug interactions, adverse effects, timing of administration, dose adjustments, and duration of therapy.

Due to the potential complexities of VTE management and paucity of pediatric data, the Anticoagulation Therapies
& VTE Risk Assessment Clinical Pathway Committee developed these pathways to guide providers through
recommendations for consultation, initiation, maintenance, and monitoring of anticoagulation therapy.

Target Users
e Physicians (Hospital Medicine, Fellows, Residents)
¢ Nurse Practitioners
e Nurses
e Pharmacy

Target Population

Inclusion Criteria
e Patients requiring anticoagulation therapy or prophylaxis

Exclusion Criteria
e Patients on ECMO, cardiac bypass pump, hemodialysis or continuous renal replacement therapy
e Patients requiring anticoagulation to maintain patency of arterial or central venous catheters

Practice Recommendations
Practice recommendations are based on consensus among providers with knowledge of the existing evidence and
expertise in the initiation, maintenance, and monitoring of anticoagulation therapy.

Additional Questions Posed by the Clinical Pathway Committee
No clinical questions were posed for this review.

Value Implications

The following improvements may increase value by reducing healthcare costs and non-monetary costs (e.g.,
missed school/work, loss of wages, stress) for patients and families and reducing costs and resource utilization for
healthcare facilities.

e Decreased risk of inappropriate treatment or laboratory assessments

e Decreased frequency of complications associated with anticoagulant use

e Decreased unwarranted variation in care

Organizational Barriers and Facilitators
Potential Barriers
e Variability of acceptable level of risk among physicians and nurses

Potential Facilitators
e Collaborative engagement across care continuum settings during clinical pathway development

Power Plans
e LMW Heparin (Enoxaparin) Initiation and Maintenance
e ICN LMW Heparin (Enoxaparin) Initiation and Maintenance

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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e Heparin Management (Initiation and Maintenance)
e ICN Heparin Management (Initiation and Maintenance)

Policies
e Anticoagulation Management

Clinical Pathway Preparation

This pathway was prepared by the Evidence Based Practice (EBP) Department in collaboration with the
Anticoagulation Therapies & VTE Risk Assessment Clinical Pathway Committee composed of content experts at
Children’s Mercy Kansas City. The development of this pathway supports the Quality Excellence and Safety Division’s
initiative to promote care standardization that is evidenced by measured outcomes. If a conflict of interest is
identified, the conflict will be disclosed next to the committee member’s name.

Anticoagulation Therapies & VTE Risk Assessment Clinical Pathway Committee Members and
Representation

e Shannon Carpenter, MD, MS | Hematology/Oncology/BMT | Committee Chair

e Lauren Amos, MD | Hematology/Oncology/BMT | Committee Member

e Sara McElroy, MD | Hematology/Oncology/BMT Fellow | Committee Member

e Thomas Cochran, MD | Hematology/Oncology/BMT Fellow | Committee Member

e Michael Rose, PharmD | Pharmacy | Committee Member

EBP Committee Members

e Todd Glenski, MD, MSHA, FASA | Anesthesiology, Evidence Based Practice

e Jarrod Dusin, MS, RD, CPHQ | Evidence Based Practice

e Kori Hess, PharmD | Evidence Based Practice

Clinical Pathway Development Funding
The development of this clinical pathway was underwritten by the following departments/divisions:
Hematology/Oncology/BMT, Pharmacy, and Evidence Based Practice.

Conflict of Interest
The contributors to the Anticoagulation Therapies & VTE Risk Assessment Clinical Pathways have no conflicts of
interest to disclose related to the subject matter or materials discussed.

Approval Process
e This clinical pathway was reviewed and approved by the content experts from related departments/divisions,
and the EBP Department.
e Pathways are reviewed and updated as necessary every 3 years within the EBP Department at CMKC. Content
expert teams are involved with every review and update.

Review Requested

Department/Unit Date Obtained
Hematology/Oncology/BMT November 2023
Pharmacy November 2023
Evidence Based Practice November 2023

Version History
Date Comments
2016 Low Molecular Weight Heparin (version one)

Standard Heparin (version one)

Warfarin (version one)

February 2023 Low Molecular Weight Heparin (version two)
Standard Heparin (version two)

Warfarin (version two)

September 2023 Rivaroxaban (version one)

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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Bivalirudin (version one)

November 2023 Low Molecular Weight Heparin (version three- updated algorithm template)
Standard Heparin (version three- updated algorithm template)

Warfarin (version three- updated algorithm template)

Synopsis created (version one)

COVID-19 VTE prophylaxis (version one)

Date for Next Review
e September 2026

Implementation & Follow-Up
e Once approved, the pathway was presented to appropriate care teams and implemented. Care measurements
will be assessed and shared with appropriate care teams to determine if changes need to occur.
e Additional institution-wide announcements were made via email, hospital website, and relevant huddles.
e Metrics will be assessed and shared with appropriate care teams to determine if changes need to occur.

Disclaimer
When evidence is lacking or inconclusive, options in care are provided in the supporting documents and the power
plan(s) that accompany the clinical pathway.

These clinical pathways do not establish a standard of care to be followed in every case. It is recognized that each
case is different, and those individuals involved in providing health care are expected to use their judgment in
determining what is in the best interests of the patient based on the circumstances existing at the time.

It is impossible to anticipate all possible situations that may exist and to prepare clinical pathways for each.
Accordingly, these clinical pathways should guide care with the understanding that departures from them may be
required at times.

* These products do not establish a standard of care to be followed in every case. It is recognized that each case is different,
and those individuals involved in providing health care are expected to use their judgment in determining what is in the best
interests of the patient based on the circumstances existing at the time. It is impossible to anticipate all possible situations that
may exist and to prepare guidelines for each. Accordingly, these products should guide care with the understanding that
departures from them may be required at times.
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