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Editorial on the Research Topic 

Pediatric Venous Thromboembolism 

Due to the morbidity, mortality, and healthcare costs of venous 

thromboembolism (VTE), the focus on its treatment and prevention is 

growing steadily. As part of a response to the U. S. Surgeon General's 2008 

call-to-action to prevent VTE ( 1 ), the Healthy People 2020 initiative included

a goal to reduce the number of people who develop a VTE by at least 10% (

2 ). The American Society of Hematology recently emphasized its focus on 

transforming VTE care and updated its research agenda to prioritize studies 

that increase understanding of VTE risk profiles based upon unique 

pathophysiologic mechanisms in specific clinical subgroups of patients and 

assess the safety and efficacy of various prevention strategies ( 3 ). 

Similarly, the National Heart, Lung, and Blood Institute at the National 

Institutes of Health includes in a recent publication of its strategic vision a 

focus on identifying factors that account for individual differences in VTE 

pathobiology and in responses to treatments ( 4 ). 

The incidence of VTE in pediatric patients is increasing (rising by 70% in 

under a decade) ( 5 ), but the body of medical literature surrounding this 

topic is not keeping pace. This trend is most dramatic in hospitalized children

(averaging 5–22 per 10, 000 pediatric inpatients) ( 6 – 9 ), but community-

acquired pediatric VTE is also increasing (0. 1–0. 5 per 10, 000 children) ( 7 , 

8 ). The Children's Hospitals Solutions for Patient Safety collaborative 

recently determined that that hospital-acquired VTE is the second-largest 

cause of preventable harm in approximately 130 pediatric hospitals 

participating in this network ( 10 , 11 ). VTE is associated with catastrophic 
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short term complications, including pulmonary embolism in 15–20% ( 12 ) 

which confers a mortality rate of nearly 10% ( 13 ). Long term complications 

also occur, such as recurrent VTE or post-thrombotic syndrome (chronic 

pulmonary hypertension or painful limb swelling secondary to venous 

insufficiency) in 20% of cases ( 14 ). Finally, an episode of pediatric VTE can 

cost the healthcare system nearly $30, 000, not only by increasing length of 

hospitalization by an average of 8 days, but also by creating a need for 

additional outpatient visits, extended drug treatment costs, and the potential

for additional testing to investigate inherited or acquired thrombophilia ( 15 –

17 ). Drug treatment costs are likely to increase as the use of more 

expensive direct oral anticoagulants rises in children after ongoing dose-

finding studies are completed. In response to the rising burden imparted by 

this disease, we designed this article collection to highlight pediatric-specific 

VTE risk factors, diagnosis, and treatment strategies, guidelines for risk 

assessment, risk-based prevention efforts, and education for the medical 

community about this serious, sometimes overlooked, medical condition in 

children. 

The purpose of this Research Topic, comprising 16 articles by 35 authors, is 

to provide a comprehensive survey of the myriad considerations within 

pediatric VTE. We have welcomed worldwide thrombosis experts to write 

about epidemiology and risk assessment of pediatric VTE. Other specific 

topics include hospital-acquired VTE, community-acquired VTE, thrombosis in

acutely ill children, neonates, adolescents, and those with high-risk medical 

issues such as cancer or congenital heart disease or specific risk factors such

as central venous catheters, inherited thrombophilia, inflammation, critical 
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illness, and trauma. Additionally, we have highlighted thrombosis in specific 

anatomic locations with unique diagnostic and management consideration, 

including abdominal veins, pulmonary embolism, and cerebral sinovenous 

thrombosis, as well as vascular anomalies. This Research Topic also 

addresses treatment for VTE in children, such as systemic and catheter-

directed thrombolysis, as well as the various new oral direct-acting 

anticoagulants (many of which are expected to gain FDA approval for 

pediatrics in the coming years), for which few written guidelines exist. 

Though pediatric VTE has long suffered from a paucity of high-quality 

evidence from which to derive practice standards and treatment/prevention 

guidelines, some articles in this Research Topic highlight key ongoing studies

that aim to increase our knowledge in this area. One such study, mentioned 

in the pulmonary embolism ( Zaidi et al. ) and VTE treatment ( Malec and 

Young ) articles, is the Evaluation of the Duration of Therapy for Thrombosis 

in Children (Kids-DOTT) study that aims to determine the optimal duration of 

treatment (6 weeks vs. 3 months) for children with provoked deep vein 

thrombosis ( 18 ). Similarly, the Children's Hospital-Acquired Thrombosis 

registry study ( 19 ), a multi-institutional effort to retrospectively derive a 

pediatric VTE risk-assessment model for subsequent prospective validation, 

is discussed in the epidemiology/risk assessment article by Mahajerin and 

Croteau . 

Overall, we feel this Frontiers in Pediatrics Research Topic is a unique 

opportunity to highlight this important topic in a single pediatric-specific 

resource. 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

https://doi.org/10.3389/fped.2017.00068
https://doi.org/10.3389/fped.2017.00068
https://doi.org/10.3389/fped.2017.00026
https://doi.org/10.3389/fped.2017.00026
https://doi.org/10.3389/fped.2017.00170


 Editorial: pediatric venous thromboembol... – Paper Example  Page 5

Author Contributions 
All authors listed have made a substantial, direct and intellectual 

contribution to the work, and approved it for publication. 

Conflict of Interest Statement 
The authors declare that the research was conducted in the absence of any 

commercial or financial relationships that could be construed as a potential 

conflict of interest. 

References 
1. United States Surgeon General's Call-to-Action to Prevent Deep Vein 

Thrombosis and Pulmonary Embolism 2008 (2018). Available online at: 

https://www. ncbi. nlm. nih. gov/books/NBK44178 

2. Office of Disease prevention and Promotion. Healthy People 2020 [2018] . 

Available online at: https://www. healthypeople. 

gov/2020/topics-objectives/topic/blood-disorders-and-blood-safety/objectives 

3. American Society of Hematology. Venous Thromboembolic Disease: 

Opportunities to Improve Risk Prediction, Treatment, and Prevention (2018). 

Available online at: http://www. hematology. 

org/Research/Recommendations/Research-Agenda/3824. aspx 

4. National Heart Lung Blood Institute of the National Institutes of Health. 

Strategic Vision (2018). Available online at: https://www. nhlbi. nih. 

gov/sites/default/files/2017-11/NHLBI-Strategic-Vision-2016_FF. pdf 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

https://www.nhlbi.nih.gov/sites/default/files/2017-11/NHLBI-Strategic-Vision-2016_FF.pdf
https://www.nhlbi.nih.gov/sites/default/files/2017-11/NHLBI-Strategic-Vision-2016_FF.pdf
http://www.hematology.org/Research/Recommendations/Research-Agenda/3824.aspx
http://www.hematology.org/Research/Recommendations/Research-Agenda/3824.aspx
https://www.healthypeople.gov/2020/topics-objectives/topic/blood-disorders-and-blood-safety/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/blood-disorders-and-blood-safety/objectives
https://www.ncbi.nlm.nih.gov/books/NBK44178


 Editorial: pediatric venous thromboembol... – Paper Example  Page 6

5. Raffini L, Huang YS, Witmer C, Feudtner C. Dramatic increase in venous 

thromboembolism in children's hospitals in the United States from 2001 to 

2007. Pediatrics (2009) 124: 1001–8. doi: 10. 1542/peds. 2009-0768 

PubMed Abstract | CrossRef Full Text | Google Scholar 

6. Branchford BR, Mourani P, Bajaj L, Manco-Johnson M, Wang M, Goldenberg 

NA. Risk factors for in-hospital venous thromboembolism in children: a case-

control study employing diagnostic validation. Haematologica (2012) 97: 

509–15. doi: 10. 3324/haematol. 2011. 054775 

PubMed Abstract | CrossRef Full Text | Google Scholar 

7. Andrew M, David M, Adams M, Ali K, Anderson R, Barnard D, et al. Venous 

thromboembolic complications (VTE) in children: first analyses of the 

Canadian Registry of VTE. Blood (1994) 83: 1251–7. 

PubMed Abstract | Google Scholar 

8. Stein PD, Kayali F, Olson RE. Incidence of venous thromboembolism in 

infants and children: data from the National Hospital Discharge Survey. J 

Pediatr. (2004) 145: 563–5. doi: 10. 1016/j. jpeds. 2004. 06. 021 

PubMed Abstract | CrossRef Full Text | Google Scholar 

9. Kim SJ, Sabharwal S. Risk factors for venous thromboembolism in 

hospitalized children and adolescents: a systemic review and pooled 

analysis. J Pediatr Orthop B (2014) 23: 389–93. doi: 10. 1097/BPB. 

0000000000000053 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

http://scholar.google.com/scholar_lookup?author=PD.+Stein&author=F.+Kayali&author=RE.+Olson+&publication_year=2004&title=Incidence+of+venous+thromboembolism+in+infants+and+children%3A+data+from+the+National+Hospital+Discharge+Survey&journal=J+Pediatr.&volume=145&pages=563-5
https://doi.org/10.1016/j.jpeds.2004.06.021
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15480387
http://scholar.google.com/scholar_lookup?author=M.+Andrew&author=M.+David&author=M.+Adams&author=K.+Ali&author=R.+Anderson&author=D.+Barnard+&publication_year=1994&title=Venous+thromboembolic+complications+(VTE)+in+children%3A+first+analyses+of+the+Canadian+Registry+of+VTE&journal=Blood&volume=83&pages=1251-7
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8118029
http://scholar.google.com/scholar_lookup?author=BR.+Branchford&author=P.+Mourani&author=L.+Bajaj&author=M.+Manco-Johnson&author=M.+Wang&author=NA.+Goldenberg+&publication_year=2012&title=Risk+factors+for+in-hospital+venous+thromboembolism+in+children%3A+a+case-control+study+employing+diagnostic+validation&journal=Haematologica&volume=97&pages=509-15
https://doi.org/10.3324/haematol.2011.054775
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22133768
http://scholar.google.com/scholar_lookup?author=L.+Raffini&author=YS.+Huang&author=C.+Witmer&author=C.+Feudtner+&publication_year=2009&title=Dramatic+increase+in+venous+thromboembolism+in+children's+hospitals+in+the+United+States+from+2001+to+2007&journal=Pediatrics&volume=124&pages=1001-8
https://doi.org/10.1542/peds.2009-0768
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19736261


 Editorial: pediatric venous thromboembol... – Paper Example  Page 7

PubMed Abstract | CrossRef Full Text | Google Scholar 

10. Hilbert K, Bailey J, Witmer C, Davis D, Branchford B, Jaffray J, et al. 

Children's Hospitals Solutions for Patient Safety - Recommended Bundles: 

VTE 2016 (2018). Available online at: http://www. solutionsforpatientsafety. 

org/wp-content/uploads/SPS-Recommended-Bundles. pdf 

11. Lyren A, Brilli R, Bird M, Lashutka N, Muething S. Ohio children's 

hospitals' solutions for patient safety: a framework for pediatric patient 

safety improvement. J Healthc Qual. (2016) 38: 213–22. doi: 10. 1111/jhq. 

12058 

PubMed Abstract | CrossRef Full Text | Google Scholar 

12. Journeycake JM, Manco-Johnson MJ. Thrombosis during infancy: what we 

know and what we do not know. Hem Onc Clin North Am. (2004) 18: 1315–

38. doi: 10. 1016/j. hoc. 2004. 07. 001 

CrossRef Full Text | Google Scholar 

13. Biss TT, Brandão LR, Kahr WH, Chan AK, Williams S. Clinical features and 

outcome of pulmonary embolism in children. Br J Haem . (2008) 142: 808–18.

doi: 10. 1111/j. 1365-2141. 2008. 07243. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

14. Goldenberg NA, Donadini MP, Kahn SR, Crowther M, Nowak-Göttl U, 

Manco-Johnson MJ. Post thrombotic syndrome in children: a systematic 

review of frequency of occurrence, validity of outcome measures, and 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

http://scholar.google.com/scholar_lookup?author=TT.+Biss&author=LR.+Brand%C3%A3o&author=WH.+Kahr&author=AK.+Chan&author=S.+Williams+&publication_year=2008&title=Clinical+features+and+outcome+of+pulmonary+embolism+in+children&journal=Br+J+Haem&volume=142&pages=808-18
https://doi.org/10.1111/j.1365-2141.2008.07243.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18564359
http://scholar.google.com/scholar_lookup?author=JM.+Journeycake&author=MJ.+Manco-Johnson+&publication_year=2004&title=Thrombosis+during+infancy%3A+what+we+know+and+what+we+do+not+know&journal=Hem+Onc+Clin+North+Am.&volume=18&pages=1315-38
https://doi.org/10.1016/j.hoc.2004.07.001
http://scholar.google.com/scholar_lookup?author=A.+Lyren&author=R.+Brilli&author=M.+Bird&author=N.+Lashutka&author=S.+Muething+&publication_year=2016&title=Ohio+children's+hospitals'+solutions+for+patient+safety%3A+a+framework+for+pediatric+patient+safety+improvement&journal=J+Healthc+Qual.&volume=38&pages=213-22
https://doi.org/10.1111/jhq.12058
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26042749
http://www.solutionsforpatientsafety.org/wp-content/uploads/SPS-Recommended-Bundles.pdf
http://www.solutionsforpatientsafety.org/wp-content/uploads/SPS-Recommended-Bundles.pdf
http://scholar.google.com/scholar_lookup?author=SJ.+Kim&author=S.+Sabharwal+&publication_year=2014&title=Risk+factors+for+venous+thromboembolism+in+hospitalized+children+and+adolescents%3A+a+systemic+review+and+pooled+analysis&journal=J+Pediatr+Orthop+B&volume=23&pages=389-93
https://doi.org/10.1097/BPB.0000000000000053
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24755850


 Editorial: pediatric venous thromboembol... – Paper Example  Page 8

prognostic factors. Haematologica (2010) 95: 1952–9. doi: 10. 

3324/haematol. 2010. 026989 

PubMed Abstract | CrossRef Full Text | Google Scholar 

15. Boulet SL, Amendah D, Grosse SD, Hooper WC. Health care expenditures 

associated with venous thromboembolism among children. Thromb Res. 

(2012) 129: 583–7. doi: 10. 1016/j. thromres. 2011. 08. 006 

PubMed Abstract | CrossRef Full Text | Google Scholar 

16. Branchford B. Clinical and financial impact of HACs: a commentary on 

clinical and financial costs of hospital-acquired conditions. Transl Pediatr. 

(2015) 4: 331–3. doi: 10. 3978/j. issn. 2224-4336. 2015. 10. 06 

PubMed Abstract | CrossRef Full Text | Google Scholar 

17. Goudie A, Dynan L, Brady PW, Fieldston E, Brilli RJ, Walsh KE. Costs of 

venous thromboembolism, catheter-associated urinary tract infection, and 

pressure ulcer. Pediatrics (2015) 136: 432–9. doi: 10. 1542/peds. 2015-1386 

PubMed Abstract | CrossRef Full Text | Google Scholar 

18. Goldenberg NA, Abshire T, Blatchford PJ, Fenton LZ, Halperin JL, Hiatt WR,

et al. Multicenter randomized controlled trial on Duration of Therapy for 

Thrombosis in Children and Young Adults (the Kids-DOTT trial): 

pilot/feasibility phase findings. J Thromb Haemost. (2015) 13: 1597–605. doi: 

10. 1111/jth. 13038 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

http://scholar.google.com/scholar_lookup?author=NA.+Goldenberg&author=T.+Abshire&author=PJ.+Blatchford&author=LZ.+Fenton&author=JL.+Halperin&author=WR.+Hiatt+&publication_year=2015&title=Multicenter+randomized+controlled+trial+on+Duration+of+Therapy+for+Thrombosis+in+Children+and+Young+Adults+(the+Kids-DOTT+trial)%3A+pilot%2Ffeasibility+phase+findings&journal=J+Thromb+Haemost.&volume=13&pages=1597-605
https://doi.org/10.1111/jth.13038
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26118944
http://scholar.google.com/scholar_lookup?author=A.+Goudie&author=L.+Dynan&author=PW.+Brady&author=E.+Fieldston&author=RJ.+Brilli&author=KE.+Walsh+&publication_year=2015&title=Costs+of+venous+thromboembolism,+catheter-associated+urinary+tract+infection,+and+pressure+ulcer&journal=Pediatrics&volume=136&pages=432-9
https://doi.org/10.1542/peds.2015-1386
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26260712
http://scholar.google.com/scholar_lookup?author=B.+Branchford+&publication_year=2015&title=Clinical+and+financial+impact+of+HACs%3A+a+commentary+on+clinical+and+financial+costs+of+hospital-acquired+conditions&journal=Transl+Pediatr.&volume=4&pages=331-3
https://doi.org/10.3978/j.issn.2224-4336.2015.10.06
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26835397
http://scholar.google.com/scholar_lookup?author=SL.+Boulet&author=D.+Amendah&author=SD.+Grosse&author=WC.+Hooper+&publication_year=2012&title=Health+care+expenditures+associated+with+venous+thromboembolism+among+children&journal=Thromb+Res.&volume=129&pages=583-7
https://doi.org/10.1016/j.thromres.2011.08.006
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21872297
http://scholar.google.com/scholar_lookup?author=NA.+Goldenberg&author=MP.+Donadini&author=SR.+Kahn&author=M.+Crowther&author=U.+Nowak-G%C3%B6ttl&author=MJ.+Manco-Johnson+&publication_year=2010&title=Post+thrombotic+syndrome+in+children%3A+a+systematic+review+of+frequency+of+occurrence,+validity+of+outcome+measures,+and+prognostic+factors&journal=Haematologica&volume=95&pages=1952-9
https://doi.org/10.3324/haematol.2010.026989
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20595095


 Editorial: pediatric venous thromboembol... – Paper Example  Page 9

19. Jaffray J, Mahajerin A, Young G, Goldenberg N, Ji L, Sposto R, et al. A 

multi-institutional registry of pediatric hospital-acquired thrombosis cases: 

the Children's Hospital-Acquired Thrombosis (CHAT) project. Thromb Res. 

(2018) 161: 67–72. doi: 10. 1016/j. thromres. 2017. 11. 019 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/editorial-pediatric-venous-thromboembolism/

http://scholar.google.com/scholar_lookup?author=J.+Jaffray&author=A.+Mahajerin&author=G.+Young&author=N.+Goldenberg&author=L.+Ji&author=R.+Sposto+&publication_year=2018&title=A+multi-institutional+registry+of+pediatric+hospital-acquired+thrombosis+cases%3A+the+Children's+Hospital-Acquired+Thrombosis+(CHAT)+project&journal=Thromb+Res.&volume=161&pages=67-72
https://doi.org/10.1016/j.thromres.2017.11.019
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29207321

	Editorial: pediatric venous thromboembolism
	Author Contributions
	Conflict of Interest Statement
	References


