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These guidelines have been developed to aid clinicians in making informed decisions about pediatric hematology and 
oncology patients. It is not intended to take the place of physician judgement. Recommendations may not be appropriate in all 
circumstances.  

Summary / Recommendation: 

Pediatric oncology patients are at an increased risk for thromboembolism. Due to this, pediatric cancer 
patients may be on therapeutic or prophylactic anticoagulation. In the outpatient setting, the most 
common anticoagulation agents used in the pediatric population include low molecular weight heparin 
(LMWH) and rivaroxaban. Common outpatient oncology procedures have been stratified by bleeding 
risk (table 1).  

Recommendations for outpatient anticoagulation management peri-procedure are included below:  

• If renal function ≤ 50 mL/min consider consulting your service pharmacist to determine 
appropriate hold times for anticoagulants 

• Moderate risk of bleeding needs 2-3 drug half-lives between the last dose and surgery; aim for 
mild to moderate residual anticoagulant effect at surgery less than 12% to 25% (refer to table 2) 

• High risk of bleeding needs 4-5 drug half-lives between the last dose and surgery; aim for 
minimal residual anticoagulant effect at surgery less than 3% to 6% (refer to table 2) 

• If patient is considered at high risk for periprocedural VTE, consider bridge therapy (refer to 
table 4). 

• If patient is on concomitant anti-platelet therapy, please consult your service pharmacist.  

 

Table 1: Bleeding risk of common outpatient oncology procedures in the pediatric population: 5-7 

High Bleeding Risk Moderate Bleeding Risk  Low Bleeding risk  

Lumbar Puncture 
Intrathecal Chemotherapy 

Recent surgery of major organ 
(within 30 days) 

Venous port placement 

Nasogastric (NG) Tube Placement 
Ommaya reservoir puncture 

Non-tunneled CVC placement or 
removal 

Tunneled CVC removal 
PICC placement 

Bone Marrow Aspiration and Biopsy 

 

 

 



Table 2: Half-life elimination time (hours) of outpatient anticoagulants approved in pediatric patients: 3-4 

Agent Half-Life (hours)  

LMWH 4.5 - 7  

Rivaroxaban 1.6 - 4.2 

 

Table 3: Anticoagulation hold parameter recommendations: 

 

LMWH 
DOACS 

(dabigatran, rivaroxaban) 

Treatment Prophylaxis  

Take last 

dose on  
Resume 

after 

Take last 

dose on 

Resume 

after 

Take last 

dose on 

Resume 

after 

HIGH RISK 

PROCEDURES 
-24h -24h -24h -24h -48h -48h 

MODERATE 

RISK 

PROCEDURES 

-24h -24h -24h -24h -24h -24h 

LOW RISK 
PROCEDURES 

-24h -24h 0 0 -24h -24h 

Note: take last dose on days listed as a countdown to the day of procedure which is day 0  

 

Table 4: Risk of periprocedural thromboembolism, adapted from CHEST 202216: 

RISK CATEGORY VTE 

High 
> 10%/year risk of ATE or > 
10%/month risk of VTE 

Recent VTE (< 3 month and especially < 1 month) 
Severe thrombophilia* 
Antiphospholipid antibodies  
Active cancer associated with high VTE risk#  

Moderate 
4-10%/year risk of ATE or 
4-10%/month risk of VTE 

VTE within past 3-12 month 
Recurrent VTE 
Non-severe thrombophilia^ 
Active cancer or recent history of cancer 

Low  
< 4%/year risk of ATE or  
< 2%/month risk of VTE 

VTE > 12 months ago 

ATE: arterial thromboembolism; VTE: venous thromboembolism 
*Deficiency of protein C, protein S or antithrombin; homozygous factor V Leiden or prothrombin gene G20210A mutation or double 
heterozygous for each mutation, multiple thrombophilias.  
#Pancreatic, myeloproliferative disorders, primary brain cancer, gastric cancer, and esophageal cancer 
^Heterozygous factor V Leiden or prothrombin gene G20210A mutation 

 

  



Background / Data Summary:1-7 

1) Childhood malignancy and especially acute lymphoblastic leukemia are increasingly associated 
with thromboembolism. The etiology of pediatric cancer associated thrombosis is multifactorial 
and may reflect a tumor mass effect, tumor thrombi, alterations of the hemostatic system, 
treatment-related hazards (e.g. procoagulant changes induced by chemotherapy), presence of 
central venous lines and comorbidities (e.g. inherited thrombophilia). Given the risk of 
thromboembolism, pediatric cancer patients are often on therapeutic or prophylactic 
anticoagulation.  

2) Agents used for pediatric thromboembolism treatment and prevention include low molecular 
weight heparin (LMWH), heparin, and select direct oral anticoagulants (DOACs). The most 
common agents used in the outpatient setting include LMWH and DOACs. The current DOACs 
with FDA approval in children for treatment of acute venous thrombosis and for extended 
secondary prevention include rivaroxaban and dabigatran.  

3) Pediatric oncology patients will require procedures throughout the course of their therapy for 
surgical treatment, disease progression monitoring, IV access and various other reasons. Based 
on the bleeding risk of each procedure, it is often recommended to hold anticoagulation. 
Outpatient procedures that most commonly occur in this clinic include lumbar punctures, bone 
marrow biopsies and nasogastric tube placement.   

 

 

 

 

 

 

 

 

 

 

 

 

 

  



References: 

1. Barg AA, Kenet G. Cancer associated thrombosis in pediatric patients. Best Pract Res Clin Haematol. 2022 

Mar;35(1):101352. doi: 10.1016/j.beha.2022.101352. Epub 2022 Jun 16. PMID: 36030071. 

2. Barg AA, Kenet G. Cancer-associated thrombosis in pediatric patients. Thromb Res. 2020 Jul;191 Suppl 1:S22-S25. 

doi: 10.1016/S0049-3848(20)30392-3. PMID: 32736773. 

3. Product Information: Lovenox(R) subcutaneous injection, intravenous injection, enoxaparin sodium subcutaneous 
injection, intravenous injection. sanofi-aventis US LLC (per FDA), Bridgewater, NJ, 2018. 

4. Product Information: XARELTO(R) oral tablets, oral suspension, rivaroxaban oral tablets, oral suspension. Janssen 
Pharmaceuticals Inc (per FDA), Titusville, NJ, 2021. 

5. Patel RP, Canada TW, Nates JL. Bleeding Associated With Feeding Tube Placement in Critically Ill Oncology 
Patients With Thrombocytopenia. Nutr Clin Pract. 2016 Feb;31(1):111-5. doi: 10.1177/0884533615598964. Epub 
2015 Aug 21. PMID: 26296984. 

6. Dodd KC, Emsley HCA, Desborough MJR, Chhetri SK. Periprocedural antithrombotic management for lumbar 
puncture: Association of British Neurologists clinical guideline. Pract Neurol. 2018 Dec;18(6):436-446. doi: 
10.1136/practneurol-2017-001820. Epub 2018 Aug 28. PMID: 30154234. 

7. Moore C, Kotchetkov R. Anticoagulation and bone marrow biopsy: is it safe to proceed? Hematology. 2021 
Dec;26(1):206-209. doi: 10.1080/16078454.2021.1880762. PMID: 33594950. 

8. Ahrar, K. et al. Peri-Procedure Management of Anticoagulants. Institution Clinical Guideline. MD Anderson Cancer 
Center. 2017. Accessed: January 1, 2023.  

9. Northam, K. et al. Vnous Thromboembolism Prophylaxis in Adult and Pediatric Patients. Institution Clinical Guideline. 
UNC Health. May 2020. Accessed: January 1, 2023.  

10. Beckman EJ, Hovey S, Bondi DS, Patel G, Parrish RH 2nd. Pediatric Perioperative Clinical Pharmacy Practice: 
Clinical Considerations and Management: An Opinion of the Pediatrics and Perioperative Care Practice and 
Research Networks of the American College of Clinical Pharmacy. J Pediatr Pharmacol Ther. 2022;27(6):490-505. 
doi: 10.5863/1551-6776-27.6.490. Epub 2022 Aug 19. PMID: 36042955; PMCID: PMC9400189. 

11. Mar PL, Familtsev D, Ezekowitz MD, Lakkireddy D, Gopinathannair R. Periprocedural management of 
anticoagulation in patients taking novel oral anticoagulants: Review of the literature and recommendations for specific 
populations and procedures. Int J Cardiol. 2016 Jan 1;202:578-85. doi: 10.1016/j.ijcard.2015.09.035. Epub 2015 Sep 
25. PMID: 26447666. 

12. Rechenmacher SJ, Fang JC. Bridging Anticoagulation: Primum Non Nocere. J Am Coll Cardiol. 2015 Sep 
22;66(12):1392-403. doi: 10.1016/j.jacc.2015.08.002. PMID: 26383727. 

13. Shaw JR., Kaplovitch E., Douketis J., Periprocedural management of oral anticoagulation. Medical Clinics of North 
America. 2020; 104(4):709-726. 

14. Padua H, Cahill AM, Chewning R, et al. Appendix to the society of interventional radiology consensus guidelines for 
the periprocedural management of thrombotic and bleeding risk in patients undergoing percutaneous image-guided 
interventions: pediatric considerations. Journal of Vascular and Interventional Radiology. 2022;33(11):1424-1431. 

15. Wang T, Sanfilippo KM, Douketis J, et al. Peri‐procedure management of antithrombotic agents and 
thrombocytopenia for common procedures in oncology: Guidance from the SSC of the ISTH. Journal of Thrombosis 
and Haemostasis. 2022;20(12):3026-3038. 

16. Douketis JD, Spyropoulos AC, Murad MH, et al. Perioperative management of antithrombotic therapy. CHEST. 
2022;162(5):e207-e243. 

 

  


