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Research Questions 

1. What is the clinical effectiveness of heparin lock solutions to maintain the patency of 
open-ended central vascular access devices? 

2. What are the evidence-based guidelines associated with the use of heparin lock 
solutions to maintain the patency of open-ended central vascular access devices? 

Key Findings 

Three systematic reviews, 18 randomized controlled trials, and 11 non-randomized studies 

were identified regarding the clinical effectiveness of heparin lock solutions to maintain the 

patency of open-ended central vascular access devices. 

Methods 

This report makes use of a literature search developed for a previous CADTH report. The 

original literature search was conducted in March 2009 on key resources including 

PubMed, The Cochrane Library, University of York Centre for Reviews and Dissemination 

(CRD) databases, Canadian and major international health technology agencies, as well as 

a focused Internet search. No filters were applied to limit retrieval by study type. Where 

possible, retrieval was limited to the human population. The initial search was also limited 

to English-language documents published between January 1, 2004 and March 5, 2009. 

For the current report, database searches were rerun on September 7, 2017 to capture any 

articles published since the initial search date. The search of major health technology 

agencies was also updated to include documents published since March 2009. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients with open ended central venous access devices (e.g., advanced line, advanced intravenous [IV] 
catheter, a central venous catheter, or a central catheter), excluding renal vascular access devices 

Intervention Heparin lock solutions (optimal doses) 

Comparators Q1:    Heparin (various concentrations); 
          Saline; 
          Sodium citrate (Na3C6H5O7); 
          Standard of care (other preparations)  
Q2:    No comparator 

Outcomes Q1:    Clinical effectiveness (e.g., optimal dosage [especially if highlighted], maintaining patency]), safety 
          (harms and risks, medical errors, etc.) 
Q2:    Guidelines (e.g., optimal dosages and safety) 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, and evidence-based guidelines.  

Three systematic reviews, 18 randomized controlled trials, and 11 non-randomized studies 

were identified regarding the clinical effectiveness of heparin lock solutions to maintain the 

patency of open-ended central vascular access devices. No relevant health technology 

assessments or evidence-based guidelines were found. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments  

No literature identified. 

Systematic Reviews and Meta-analyses  

1. Han X, Yang X, Huang B, Yuan L, Cao Y. Low-dose versus high-dose heparin locks for 

hemodialysis catheters: a systematic review and meta-analysis. Clin Nephrol. 2016 

Jul;86(7):1-8.  

PubMed: PM27191662 

2. Lopez-Briz E, Ruiz G, V, Cabello JB, Bort-Marti S, Carbonell SR, Burls A. Heparin 

versus 0.9% sodium chloride intermittent flushing for prevention of occlusion in central 

venous catheters in adults. Cochrane Database Syst Rev. 2014 Oct 8;(10):CD008462.  

PubMed: PM25300172 

3. Robertson-Malt S, Malt GN, Farquhar V, Greer W. Heparin versus normal saline for 

patency of arterial lines. Cochrane Database Syst Rev. 2014 May 13;(5):CD007364.  

PubMed: PM24825673 

Randomized Controlled Trials  

4. Luiz MV, Scavone C, Tzanno C. The CLOCK trial, a double-blinded randomized 

controlled trial: Trisodium citrate 30% and minocycline 3 mg/mL plus EDTA 30 mg/mL 

are effective and safe for catheter patency maintenance among CKD 5D patients on 

hemodialysis. Hemodial Int. 2017 Apr;21(2):294-304.  

PubMed: PM27670267 

5. Sofroniadou S, Revela I, Kouloubinis A, Makriniotou I, Zerbala S, Smirloglou D, et al. 

Ethanol combined with heparin as a locking solution for the prevention of catheter 

related blood stream infections in hemodialysis patients: a prospective randomized 

study. Hemodial Int. 2017 Jan 11.  

PubMed: PM28078825 

6. Xu L, Hu Y, Huang X, Fu J, Zhang J. Heparinized saline versus normal saline for 

maintaining peripheral venous catheter patency in China: An open-label, randomized 

controlled study. J Int Med Res. 2017 Apr;45(2):471-80.  

PubMed: PM28415937 

http://www.ncbi.nlm.nih.gov/pubmed/27191662
http://www.ncbi.nlm.nih.gov/pubmed/25300172
http://www.ncbi.nlm.nih.gov/pubmed/24825673
http://www.ncbi.nlm.nih.gov/pubmed/27670267
http://www.ncbi.nlm.nih.gov/pubmed/28078825
http://www.ncbi.nlm.nih.gov/pubmed/28415937
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7. Chu G, Fogarty GM, Avis LF, Bergin S, McElduff P, Gillies AH, et al. Low dose heparin 

lock (1000 U/mL) maintains tunnelled hemodialysis catheter patency when compared 

with high dose heparin (5000 U/mL): A randomised controlled trial. Hemodial Int. 2016 

Jul;20(3):385-91.  

PubMed: PM26833752 

8. Vercaigne LM, Allan DR, Armstrong SW, Zacharias JM, Miller LM. An ethanol/sodium 

citrate locking solution compared to heparin to prevent hemodialysis catheter-related 

infections: a randomized pilot study. J Vasc Access. 2016 Jan;17(1):55-62.  

PubMed: PM26660041 

9. Heidari Gorji MA, Rezaei F, Jafari H, Yazdani CJ. Comparison of the effects of heparin 

and 0.9% sodium chloride solutions in maintenance of patency of central venous 

catheters. Anesth Pain Med. 2015 Apr;5(2):e22595. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4389103 

PubMed: PM25866710 

10. Wang R, Zhang MG, Luo O, He L, Li JX, Tang YJ, et al. Heparin saline versus normal 

saline for flushing and locking peripheral venous catheters in decompensated liver 

cirrhosis patients: a randomized controlled trial. Medicine (Baltimore). 2015 

Aug;94(31):e1292. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4616592 

PubMed: PM26252305 

11. Beigi AA, HadiZadeh MS, Salimi F, Ghaheri H. Heparin compared with normal saline to 

maintain patency of permanent double lumen hemodialysis catheters: a randomized 

controlled trial. Adv Biomed Res. 2014;3:121. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063117 

PubMed: PM24949292 

12. Chen FK, Li JJ, Song Y, Zhang YY, Chen P, Zhao CZ, et al. Concentrated sodium 

chloride catheter lock solution--a new effective alternative method for hemodialysis 

patients with high bleeding risk. Ren Fail. 2014 Feb;36(1):17-22.  

PubMed: PM23992231 

13. Zacharioudakis IM, Zervou FN, Arvanitis M, Ziakas PD, Mermel LA, Mylonakis E. 

Antimicrobial lock solutions as a method to prevent central line-associated bloodstream 

infections: a meta-analysis of randomized controlled trials. Clin Infect Dis. 2014 Dec 

15;59(12):1741-9.  

PubMed: PM25156111 

14. Hryszko T, Brzosko S, Mysliwiec M. Low concentration of heparin used for permanent 

catheters canal locking is effective and diminishes the risk of bleeding. Int Urol Nephrol. 

2013 Jun;45(3):825-9. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689468 

PubMed: PM22418764 

15. Bertolino G, Pitassi A, Tinelli C, Staniscia A, Guglielmana B, Scudeller L, et al. 

Intermittent flushing with heparin versus saline for maintenance of peripheral 

intravenous catheters in a medical department: a pragmatic cluster-randomized 

controlled study. Worldviews Evid Based Nurs. 2012 Dec;9(4):221-6.  

PubMed: PM22390572 

http://www.ncbi.nlm.nih.gov/pubmed/26833752
http://www.ncbi.nlm.nih.gov/pubmed/26660041
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4389103
http://www.ncbi.nlm.nih.gov/pubmed/25866710
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4616592
http://www.ncbi.nlm.nih.gov/pubmed/26252305
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063117
http://www.ncbi.nlm.nih.gov/pubmed/24949292
http://www.ncbi.nlm.nih.gov/pubmed/23992231
http://www.ncbi.nlm.nih.gov/pubmed/25156111
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689468
http://www.ncbi.nlm.nih.gov/pubmed/22418764
http://www.ncbi.nlm.nih.gov/pubmed/22390572
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16. Schallom ME, Prentice D, Sona C, Micek ST, Skrupky LP. Heparin or 0.9% sodium 

chloride to maintain central venous catheter patency: a randomized trial. Crit Care Med. 

2012 Jun;40(6):1820-6.  

PubMed: PM22488006 

17. Hu HH, Hsu CY, Fang HC, Lee PT, Chen CL, Chang TY, et al. Low-dose heparin 

retention in temporary hemodialysis double-lumen catheter does not increase catheter 

occlusion and might reduce risk of bleeding. Blood Purif. 2011;32(3):232-7.  

PubMed: PM21829015 

18. Maki DG, Ash SR, Winger RK, Lavin P, AZEPTIC Trial Investigators. A novel 

antimicrobial and antithrombotic lock solution for hemodialysis catheters: a multi-center, 

controlled, randomized trial. Crit Care Med. 2011 Apr;39(4):613-20.  

PubMed: PM21200319 

19. Mortazavi M, Alsaeidi S, Sobhani R, Salimi F, Atapour A, Sharif N, et al. Successful 

prevention of tunneled, central catheter infection by antibiotic lock therapy using 

cefotaxime. J Res Med Sci. 2011 Mar;16(3):303-9. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214338\ 

PubMed: PM22091249 

20. Thomson PC, Morris ST, Mactier RA. The effect of heparinized catheter lock solutions 

on systemic anticoagulation in hemodialysis patients. Clin Nephrol. 2011 Mar;75(3):212-

7.  

PubMed: PM21329631 

21. Malo J, Jolicoeur C, Theriault F, Lachaine J, Senecal L. Comparison between standard 

heparin and tinzaparin for haemodialysis catheter lock. ASAIO J. 2010 Jan;56(1):42-7.  

PubMed: PM20051836 

Non-Randomized Studies  

22. Passero BA, Zappone P, Lee HE, Novak C, Maceira EL, Naber M. Citrate versus 

heparin for apheresis catheter locks: an efficacy analysis. J Clin Apher. 2015 

Feb;30(1):22-7.  

PubMed: PM25132635 

23. Renaud CJ, Lim EK, Tho SJ, Yeoh LY. Effect of ultra-low dose and standard heparin 

locks on early tunnelled dialysis catheter outcomes in low-risk dialysis patients. 

Nephrology (Carlton). 2015 Feb;20(2):85-90.  

PubMed: PM25346031 

24. Rosenbluth G, Tsang L, Vittinghoff E, Wilson S, Wilson-Ganz J, Auerbach A. Impact of 

decreased heparin dose for flush-lock of implanted venous access ports in pediatric 

oncology patients. Pediatr Blood Cancer. 2014 May;61(5):855-8.  

PubMed: PM24464964 

25. Yon CK, Low CL. Sodium citrate 4% versus heparin as a lock solution in hemodialysis 

patients with central venous catheters. Am J Health Syst Pharm. 2013 Jan 

15;70(2):131-6.  

PubMed: PM23292266 

http://www.ncbi.nlm.nih.gov/pubmed/22488006
http://www.ncbi.nlm.nih.gov/pubmed/21829015
http://www.ncbi.nlm.nih.gov/pubmed/21200319
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214338/
http://www.ncbi.nlm.nih.gov/pubmed/22091249
http://www.ncbi.nlm.nih.gov/pubmed/21329631
http://www.ncbi.nlm.nih.gov/pubmed/20051836
http://www.ncbi.nlm.nih.gov/pubmed/25132635
http://www.ncbi.nlm.nih.gov/pubmed/25346031
http://www.ncbi.nlm.nih.gov/pubmed/24464964
http://www.ncbi.nlm.nih.gov/pubmed/23292266
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26. Bertoglio S, Solari N, Meszaros P, Vassallo F, Bonvento M, Pastorino S, et al. Efficacy 

of normal saline versus heparinized saline solution for locking catheters of totally 

implantable long-term central vascular access devices in adult cancer patients. Cancer 

Nurs. 2012 Jul;35(4):E35-E42.  

PubMed: PM22228390 

27. Parikh S, Nijmeh R, Van CS, Timmerman S, Bhatt UY, Agarwal AK. Catheter outcomes 

in the short-term inpatient setting: a controlled quality improvement study comparing 

citrate and heparin lock. Semin Dial. 2012 May;25(3):351-6.  

PubMed: PM22074231 

28. Solomon LR, Cheesbrough JS, Bhargava R, Mitsides N, Heap M, Green G, et al. 

Observational study of need for thrombolytic therapy and incidence of bacteremia using 

taurolidine-citrate-heparin, taurolidine-citrate and heparin catheter locks in patients 

treated with hemodialysis. Semin Dial. 2012 Mar;25(2):233-8.  

PubMed: PM21916999 

29. Wang R, Luo O, He L, Li JX, Zhang MG. Preservative-free 0.9% sodium chloride for 

flushing and locking peripheral intravenous access device: a prospective controlled trial. 

J Evid Based Med. 2012 Nov;5(4):205-8.  

PubMed: PM23557500 

30. Ivan DM, Smith T, Allon M. Does the heparin lock concentration affect hemodialysis 

catheter patency? Clin J Am Soc Nephrol. 2010 Aug;5(8):1458-62. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924411 

PubMed: PM20498241 

31. Jonker MA, Osterby KR, Vermeulen LC, Kleppin SM, Kudsk KA. Does low-dose heparin 

maintain central venous access device patency?: a comparison of heparin versus saline 

during a period of heparin shortage. JPEN J Parenter Enteral Nutr. 2010 Jul;34(4):444-

9.  

PubMed: PM20631392 

32. Kefeli U, Dane F, Yumuk PF, Karamanoglu A, Iyikesici S, Basaran G, et al. Prolonged 

interval in prophylactic heparin flushing for maintenance of subcutaneous implanted port 

care in patients with cancer. Eur J Cancer Care (Engl ). 2009 Mar;18(2):191-4.  

PubMed: PM19267736 

Guidelines and Recommendations  

No literature identified.  

http://www.ncbi.nlm.nih.gov/pubmed/22228390
http://www.ncbi.nlm.nih.gov/pubmed/22074231
http://www.ncbi.nlm.nih.gov/pubmed/21916999
http://www.ncbi.nlm.nih.gov/pubmed/23557500
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924411
http://www.ncbi.nlm.nih.gov/pubmed/20498241
http://www.ncbi.nlm.nih.gov/pubmed/20631392
http://www.ncbi.nlm.nih.gov/pubmed/19267736
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Appendix — Further Information 

Previous CADTH Reports 

33. Saline vs heparin for maintaining patency of central venous catheters: a review of 

clinical effectiveness and safety [Internet]. Ottawa (ON): CADTH; 2013 [cited 2017 Sep 

14].  

Final report available from: https://www.cadth.ca/sites/default/files/pdf/htis/oct-

2013/RC0488-HeparinSalineCVC-Final.pdf                                                                      

Brief review:  https://www.cadth.ca/sites/default/files/pdf/htis/oct-

2013/RC0488_RR_RiB_HeparinSalineCVC_e.pdf 

34. Heparin and saline for the maintenance of the patency of central venous lines: clinical 

effectiveness and guidelines [Internet]. Ottawa (ON): CADTH; 2009 [cited 2017 Sep 14]. 

Available from: 

https://www.cadth.ca/sites/default/files/pdf/htis/J0233%20Heparin%20and%20Saline%2

0for%20Patency%20of%20Central%20Venous%20Lines%20final.pdf  

Systematic Reviews and Meta-Analyses 

Unspecified Heparin Dose 

35. You T, Jiang J, Chen J, Xu W, Xiang L, Jiao Y. Necessity of heparin for maintaining 

peripheral venous catheters: A systematic review and meta-analysis. Exp Ther Med. 

2017 Aug;14(2):1675-84. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5526172 

PubMed: PM28810636 

36. Zhong L, Wang HL, Xu B, Yuan Y, Wang X, Zhang YY, et al. Normal saline versus 

heparin for patency of central venous catheters in adult patients - a systematic review 

and meta-analysis. Crit Care. 2017 Jan 8;21(1):5. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5219914 

PubMed: PM28063456 

37. Bradford NK, Edwards RM, Chan RJ. Heparin versus 0.9% sodium chloride intermittent 

flushing for the prevention of occlusion in long term central venous catheters in infants 

and children: A systematic review. Int J Nurs Stud. 2016 Jul;59:51-9.  

PubMed: PM27222450 

38. Bradford NK, Edwards RM, Chan RJ. Heparin versus 0.9% sodium chloride intermittent 

flushing for the prevention of occlusion in long term central venous catheters in infants 

and children. Cochrane Database Syst Rev. 2015 Nov 23;(11):CD010996.  

PubMed: PM26590504 

39. Grudzinski A, Agarwal A, Bhatnagar N, Nesrallah G. Benefits and harms of citrate 

locking solutions for hemodialysis catheters: a systematic review and meta-analysis. 

Can J Kidney Health Dis. 2015;2:13. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4413999 

PubMed: PM25926995 

40. Liu J, Wang C, Zhao H, Zhang J, Ma J, Hou Y, et al. Anticoagulant therapies versus 

heparin for the prevention of hemodialysis catheter-related complications: systematic 

review and meta-analysis of prospective randomized controlled trials. Int J Clin Exp 

https://www.cadth.ca/sites/default/files/pdf/htis/oct-2013/RC0488-HeparinSalineCVC-Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/oct-2013/RC0488-HeparinSalineCVC-Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/oct-2013/RC0488_RR_RiB_HeparinSalineCVC_e.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/oct-2013/RC0488_RR_RiB_HeparinSalineCVC_e.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/J0233%20Heparin%20and%20Saline%20for%20Patency%20of%20Central%20Venous%20Lines%20final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/J0233%20Heparin%20and%20Saline%20for%20Patency%20of%20Central%20Venous%20Lines%20final.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5526172
http://www.ncbi.nlm.nih.gov/pubmed/28810636
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5219914
http://www.ncbi.nlm.nih.gov/pubmed/28063456
http://www.ncbi.nlm.nih.gov/pubmed/27222450
http://www.ncbi.nlm.nih.gov/pubmed/26590504
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4413999
http://www.ncbi.nlm.nih.gov/pubmed/25926995
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Med. 2015;8(8):11985-95. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4612796 

PubMed: PM26550111 

41. Dal Molin A, Allara E, Montani D, Milani S, Frassati C, Cossu S, et al. Flushing the 

central venous catheter: is heparin necessary? J Vasc Access. 2014 Jul;15(4):241-8.  

PubMed: PM24811598 

42. Zhao Y, Li Z, Zhang L, Yang J, Yang Y, Tang Y, et al. Citrate versus heparin lock for 

hemodialysis catheters: a systematic review and meta-analysis of randomized 

controlled trials. Am J Kidney Dis. 2014 Mar;63(3):479-90.  

PubMed: PM24125729 

43. Mitchell MD, Anderson BJ, Williams K, Umscheid CA. Heparin flushing and other 

interventions to maintain patency of central venous catheters: a systematic review. J 

Adv Nurs. 2009 Oct;65(10):2007-21.  

PubMed: PM20568318 

Alternative Population 

44. Kumar M, Vandermeer B, Bassler D, Mansoor N. Low-dose heparin use and the 

patency of peripheral IV catheters in children: a systematic review. Pediatrics. 2013 

Mar;131(3):e864-e872.  

PubMed: PM23439893 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4612796
http://www.ncbi.nlm.nih.gov/pubmed/26550111
http://www.ncbi.nlm.nih.gov/pubmed/24811598
http://www.ncbi.nlm.nih.gov/pubmed/24125729
http://www.ncbi.nlm.nih.gov/pubmed/20568318
http://www.ncbi.nlm.nih.gov/pubmed/23439893

