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BLEEDING PROTOCOL
for Pediatric VADs






BACKGROUND
Epistaxis and gastrointestinal bleeding are common complications post VAD implantation due to anticoagulation requirement. The pathophysiology is unclear but acquired von-Willebrand disease, angiodysplasia and formations of arterio-venous malformations have been implicated. This management is complicated as the risk of thrombosis increases if anticoagulation is held.
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OBJECTIVES
To review the options for management of epistaxis and GI bleeding in patients with VADs based on the severity of the symptoms.

PROTOCOL

EPISTAXIS: Spontaneous non-traumatic

Sporadic episodes:
· Application of direct pressure
· Pinch at the bottom, soft part of the nose for 10 minutes while keeping head upright, do not let go to check for blood during that time 
· If bleeding continues, soak ½ cotton ball with oxymetazoline and place gently into the bleeding nostril. Continue to pinch nose firmly for 10 minutes.  
· Do not put anything else in the nose to stop bleeding 
· Recommend nasal sprays like oxymetazoline (if lasting >5 mins) – if required for > 3 days, consider ENT consultation. 
· Avoid NSAIDs and counsel parents/patient about nose picking
· Cool mist humidifier in the home, Q6 hour saline spray and Vaseline or Aquaphor to prevent dryness in nose (esp when admitted in-house)- titrate to Q6-12 hours 
· If requiring treatment for >3 days or for larger/uncontrolled bleeds, consider consulting ENT

Chronic significant refractory bleeds: (Impaired quality of life like loss of school time or with drop in Hb (>1g/dL) or Hct (>3%) 
· Send diagnostic studies CBC, Coagulation profile (PT, aPTT, INR), fibrinogen. Consider sending Thromboelastography (TEG).
· Consult ENT and consider consider topical aminocaproic acid (Amicar) or cauterization with silver nitrate or topical amicar 
· If patient on warfarin: Consider lowering goal INR to 2.0-2.5
· If patient on heparin or bivalirudin: Consider lowering aPTT goal to 1.5X-2.5X baseline (DTT 60-75 seconds)
· Consider holding anti-platelet therapy (if multiple agents, reduce to one or discontinue all at physician discretion) 
· Recommend hematology consult and consider a work up for acquired vWF

Uncontrolled Bleeding: (defined by significant drop in Hb >3g/dL or Hct>10%; PRBC transfusion requirement or continuous bleeding not controlled by cauterization)
· Send diagnostic studies- CBC, TEG Coagulation profile (PT, aPTT, INR), Fibrinogen
· Consider holding all anticoagulation and antiplatelet therapy until bleeding is controlled
· Transfuse for significant drop in hemoglobin and/or if patient is hemodynamically unstable with markers of low oxygen delivery (SvO2, NIRS, etc)
· Ensure fibrinogen > 100mg/dL
· In case of derangements of coagulation labs, consider administering Vitamin K/Kcentra and/or FFP replacement
· Consider dissolvable/non-dissolvable hemostatic packing by ENT 
· When bleeding is controlled consider slow re-initiation of anticoagulation with modified target dosing
· Warfarin: Consider reinitiating of warfarin with slow up-titration to a goal INR of 1.8-2.2 when HCT stable for 48 hours (Bridging with LMWH or heparin may not be necessary if held less than 1 week)
· Heparin/bivalirudin: Consider lowering aPTT goal to 1.5X-2X baseline (DTT 50-70 seconds)
· Consider stopping anti-platelet medication 
· Recommend hematology consult and consider a work up for acquired vWF deficiency


GI BLEEDING

GI Bleeding defined according to INTERMACS (Interagency Registry for Mechanically Assisted Circulatory Support) criteria as clinical evidence of GIB including melena, hematochezia, hematemesis, or rectal bleeding occurring >7 days post-LVAD implantation.
In case of occult bleeding without significant clinical change (hemodynamically stable, no drop in Hb or HCT), recommend to continue monitoring. 
First episode: 
· Send diagnostic studies – CBC, TEG, Coagulation profile (PT, aPTT, INR), fibrinogen
· Transfuse for significant drop in hemoglobin and/or if patient is hemodynamically unstable with markers of low oxygen delivery (SvO2, NIRS, etc.)
· Ensure fibrinogen > 100mg/dL
· Consider checking coagulation labs and in case of derangements– consider stopping bivalirudin/heparin or administering Vitamin K and/or FFP replacement
· Consider consultation with GI team to ensure adequate gastric acid suppression and consider dual therapy to include proton blocker therapy
· If patient on warfarin: Consider reinitiating warfarin to a goal INR of 2-2.5 
· If patient on heparin/bivalirudin: Consider lowering aPTT goal to 1.5X-2.5X baseline (DTT 60-75 seconds
· If life-threatening or major bleed (Major bleeding is defined as bleeding into a major organ (including intracranial hemorrhage) or requiring surgery or transfusion of packed red blood cells (PRBC), consider warfarin at a fixed dose (i.e. warfarin 1mg daily)
Recurrent episodes: 
· Send diagnostic studies and recommend holding anticoagulation until results
· Ensure adequate gastric acid suppression, consider dual therapy to include proton blocker therapy either intermittent or as a continuous infusion (to be used until bleeding is stabilized).
· Transfuse for significant drop in hemoglobin and/or if patient is hemodynamically unstable with markers of low oxygen delivery (SvO2, NIRS, etc)
· Ensure fibrinogen > 100mg/dL
· Consider checking coagulation labs and in case of derangements– consider stopping bivalirudin/heparin or administering Vitamin K and/or FFP replacement
· When bleeding is controlled consider slow re-initiation of anticoagulation with modified target dosing
· Warfarin: Consider reinitiating warfarin with goal INR of 1.8- 2.2 (may not need bridging) or consider discontinuing warfarin and restarting either reduced dose enoxaparin (0.5mg/kg/day) or continuous short acting heparin or bivalirudin drips. 
· Heparin/bivalirudin: Consider lowering aPTT goal to 1.5X-2X baseline (DTT 50-70 seconds)
· Consider holding anti-platelet therapy (if multiple agents, discontinue all at physician discretion)
· Consider octreotide in consultation with you ICU or GI teams– esp if angiodysplasia bleed suspected. 
· If life-threatening or major bleed, consider maintaining warfarin at a fixed dose (i.e. warfarin 1mg daily) 
· Recommend hematology consult and consider a work up for acquired vWF deficiency
≥4 episodes: 
· Consider discontinuation of all anticoagulation indefinitely 
· Start proton pump inhibitor infusion
· Consider octreotide– esp if angiodysplasia bleed suspected. 
· Consider last-line therapies such as thalidomide (decrease AVM formation) or estrogen/hormonal replacement therapy 
· Consider further investigations like tagged RBC study/EGD/Colonoscopy/CTA or video capsule endoscopy
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Disclaimer: The ACTION network is focused on quality improvement efforts such as harmonizing best practice protocols, disseminating them among institutions, and helping centers to improve care practices at the local level. This protocol was developed as a consensus tool for pediatric VAD programs. The information in the protocols are based on center practices, individual opinions, experiences, and, where available, published literature. Centers may choose to adapt this protocol to include in their center-specific protocols with reference to ACTION with the understanding that these are meant as guidelines and not standard of care.  (Revised: 4/29/2020)
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