Appendix 1: List of excluded RCTs (along with the reasons for their exclusion)
1. Epperson EL. Efficacy of 0.9% sodium chloride injection with and without heparin for maintaining indwelling intermittent injection sites. Clinical Pharmacy 3(6)()(pp 626-629), 1984 Date of Publication: 1984 1984;(6):626-9. (Probably pediatric population)
Reason for exclusion: Allocation of interventions by hospital units, instead of randomizing individual patients 

2. Garrelts JC, LaRocca J, Ast D, Smith DF, Jr., Sweet DE. Comparison of heparin and 0.9% sodium chloride injection in the maintenance of indwelling intermittent i.v. devices. Clinical Pharmacy 1989 Jan;8(1):34-9.
Reason for exclusion: Allocation of interventions by hospital units, instead of randomizing individual patients
3. Bertolino G, Pitassi A, Tinelli C, Staniscia A, Guglielmana B, Scudeller L, Luigi Balduini C. 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 

Reason for exclusion: Allocation of interventions by hospital units, instead of randomizing individual patients
4. Niesen KM, Harris DY, Parkin LS, Henn LT. The effects of heparin versus normal saline for maintenance of peripheral intravenous locks in pregnant women. J Obstet Gynecol Neonatal Nurs 2003 Jul;32(4):503-8.

Reason for exclusion: Short-term infusion in labor.

5. Myrianthefs P, Sifaki M, Samara I, Baltopoulos G. The epidemiology of peripheral vein complications: evaluation of the efficiency of differing methods for the maintenance of catheter patency and thrombophlebitis prevention. Journal of Evaluation in Clinical Practice 2005 Feb;11(1):85-9.

Reason for exclusion: All study participants received heparin via other routes

6. Fonkalsrud EW, Carpenter K, Masuda JY, Beckerman JH. Prophylaxis against postinfusion phlebitis. Surg Gynecol Obstet 1971 Aug;133(2):253-6.

Reason for exclusion: No separate heparin group, i.e., heparin tested in combination with other active treatments

7. Catton JA, Davies J, Dobbins BM, Wood JM, McMahon MJ, Burke D. The effect of heparin in peripheral intravenous nutrition via a fine-bore midline: a randomised double-blind controlled trial. CLIN NUTR 2006 Jun;25(3):394-9.

Reason for exclusion: No control/placebo group (comparison of heparin with other active treatments)

8. Sketch MH, Cale M, Mohiuddin SM, Booth RW. Use of percutaneously inserted venous catheters in coronary care units. Chest 1972 Dec;62(6):684-9.

Reason for exclusion: No control/placebo group (comparison of heparin with other active treatments)

9. Kane KF, Cologiovanni L, McKiernan J, Panos MZ, Ayres RC, Langman MJ, et al. High osmolality feedings do not increase the incidence of thrombophlebitis during peripheral i.v. nutrition. J Parenter Enteral Nutr 1996 May;20(3):194-7.

Reason for exclusion: Both groups received heparin

10. Maki DG, Ringer M. Risk factors for infusion-related phlebitis with small peripheral venous catheters. A randomized controlled trial. Ann Intern Med 1991 May 15;114(10):845-54.

Reason for exclusion: comparison of two different catheter materials

11. Ashton J, Gibson V, Summers S. Effects of heparin versus saline solution on intermittent infusion device irrigation. Heart Lung 1990 Nov;19(6):608-12.

Reason for exclusion: No actual outcome data provided in the publication

12. Donham JA, Denning V. Heparin vs. saline in maintaining patency, intermittent infusion devices: pilot study. Kansas Nurse 1987 Nov;62(11):6-7.

Reason for exclusion: Pilot study with <10 participants in each group

13. Craig FD, Anderson SR. Comparison of normal saline versus heparinised saline in the maintenance of intermittent infusion devices.  1991. Harrison Methodist Fort Worth Hospital. 

Reason for exclusion: Unpublished data

14. Kasparek A, Wenger J, Feldt R. Comparison of normal versus heparinised saline for flushing of intermittent infusion devices.  1988. Mercy Medical Centre, Cider Rapids, Iowa. 

Reason for exclusion: Unpublished data.

Clinical Trials in pediatric population
1. Gyr P, Burroughs T, Smith K, Mahl C, Pontious S, Swerczek L. Double blind comparison of heparin and saline flush solutions in maintenance of peripheral infusion devices. [Review] Pediatric Nursing 366 19;21(4):383-9.

2. LeDuc K. Efficacy of normal saline solution versus heparin solution for maintaining patency of peripheral intravenous catheters in children. Journal of Emergency Nursing 1997 Aug;23(4):306-9.

3. Tripathi S, Kaushik V, Singh V.Peripheral IVs: factors affecting complications and patency--a randomized controlled trial. J Infus Nurs. 2008 May-Jun;31(3):182-8.
4. Danek GD, Noris EM. Pediatric i.v. catheters: efficacy of saline flush. Pediatr Nurs 1992 Mar;18(2):111-3.

5. Robertson J. Intermittent intravenous therapy: a comparison of two flushing solutions. Contemporary Nurse 1994 Dec;3(4):174-9.

6. Taylor J, Shannon R, Kilbride HW. Heparin lock intravenous line. Use in newborn infants. A controlled trial. Clinical Pediatrics 1989 May;28(5):237-40.
7. Paisley MK, Stamper M, Brown J, Brown N, Ganong LH. The use of heparin and normal saline flushes in neonatal intravenous catheters. Pediatr Nurs. 1997 Sep-Oct;23(5):521-4, 527.
8. Wright A, Hecker J, McDonald G. Effects of low-dose heparin on failure of intravenous infusions in children. Heart Lung 1995 Jan;24(1):79-82.

9. Treas LS, Latinis-Bridges B. Efficacy of heparin in peripheral venous infusion in neonates. J Obstet Gynecol Neonatal Nurs 1992 May;21(3):214-9.

10. Golberg M, Sankaran R, Givelichian L, Sankaran K. Maintaining patency of peripheral intermittent infusion devices with heparinized saline and saline. Neonatal Intensive Care 12[1], 18-22. 1999. 

11. Alpan G, Eyal F, Springer C, Glick B, Goder K, Armon J. Heparinization of alimentation solutions administered through peripheral veins in premature infants: a controlled study. Pediatrics 1984 September;74(3):375-8.

12. Klenner AF, Fusch C, Rakow A et al. Benefit and risk of heparin for maintaining peripheral venous catheters in neonates: a placebo-controlled trial. J Pediatr 2003 December;143(6):741-5.

13. Moclair A, Bates I. The efficacy of heparin in maintaining peripheral infusions in neonates. Eur J Pediatr 1995 July;154(7):567-70.

14. Arnts IJ, Heijnen JA, Wilbers HT, van der Wilt GJ, Groenewoud JM, Liem KD. Effectiveness of heparin solution versus normal saline in maintaining patency of intravenous locks in neonates: a double blind randomized controlled study. J Adv Nurs 2011 December;67(12):2677-85.

15. Beecroft PC, Bossert E, Chung K et al. Intravenous lock patency in children: Dilute heparin versus saline. Journal of Pediatric Pharmacy Practice 2, 211-223. 1997. 


16. Brown K, Tay-Uyboco JS, McMillan DD. Heparin is not required for peripheral intravenous locks in neonates. Paediatr Child Health 1999 January;4(1):39-42.

17. Heilskov J, Kleiber C, Johnson K, Miller J. A randomized trial of heparin and saline for maintaining intravenous locks in neonates. J Soc Pediatr Nurs 1998 July;3(3):111-6.

18. Kleiber C, Hanrahan K, Fagan CL, Zittergruen MA. Heparin vs. saline for peripheral i.v. locks in children. Pediatr Nurs 1993 July;19(4):405-9, 376.

19. Kotter RW. Heparin vs saline for intermittent intravenous device maintenance in neonates. Neonatal Netw 1996 September;15(6):43-7.

20. McMullen A, Fioravanti ID, Pollack V, Rideout K, Sciera M. Heparinized saline or normal saline as a flush solution in intermittent intravenous lines in infants and children. American Journal of Maternal Child Nursing 1993 March;18(2):78-85.

21. Mok E, Kwong TK, Chan MF. A randomized controlled trial for maintaining peripheral intravenous lock in children. Int J Nurs Pract 2007 February;13(1):33-45.

22. Nelson TJ, Graves SM. 0.9% sodium chloride injection with and without heparin for maintaining peripheral indwelling intermittent-infusion devices in infants. AM J HEALTH SYST PHARM 1998 March 15;55(6):570-3.

23. Schultz AA, Drew D, Hewitt H. Comparison of normal saline and heparinized saline for patency of IV locks in neonates. Appl Nurs Res 2002 February;15(1):28-34.
