


Antibiotic Lock Therapy Guideline
Background
Clinical practice guidelines recommend antibiotic lock therapy (ALT) for both prevention and treatment of catheter-related infections (CRI). Guidelines from the Infectious Diseases Society of America (IDSA) for the diagnosis and management of CRI recommend antibiotic locks as adjunctive therapy specifically for catheter salvage in cases where the catheter is not removed.

Procedure

I. Once order for ALT is received, catheter identity and priming volume should be determined with the assistance of both physician and nursing staff to assure adequate final volume is prepared and delivered. 
a. For typical priming volumes, see appendix A
b. Majority of catheter priming volumes will be less than 3 mL
c. Stock solution will be prepared and patient catheter specific volumes will be drawn up individually from stock solution.

II. Antibiotic Lock Solutions Standards at UConn Health/John Dempsey Hospital

	Antibiotic
	Final Concentration (mg/mL) in Normal Saline*
	Final Stock Solution Volume (mL)

	Vancomycin
	5
	3

	Cefazolin
	5
	3

	Ceftazidime
	0.5
	3

	Gentamicin
	1
	3

	Ampicillin
	10
	3

	Restricted Antimicrobial**
	Final Concentration (mg/mL) in Lactated Ringers
	Final Stock Solution Volume (mL)

	Daptomycin
	5
	3


*Normal saline will the diluent of choice (for daptomycin Lactated Ringer’s will be used). Antibiotic lock solutions with specific heparin concentrations can be prepared following the preparation instructions in section VI.
**Infectious diseases consult required prior to use 


III. Antibiotic Lock Solution Preparation in Normal Saline (NS) or Lactated Ringers (LR)
a. Stock solution will be prepared and patient catheter specific volumes will be drawn up individually from stock solution.

	Antibiotic Solution and Final Concentrations
	Stock Solution Preparation Instructions

	Vancomycin 5 mg/mL 
	1. Dilute 500 mg of vancomycin with 20 mL of NS (25 mg/mL)
2. Remove 0.6 mL of vancomycin solution (vancomycin 15mg) 
3. QS with NS to 3 mL resulting in concentration of 5 mg/mL
4. Final volume of 3 mL


	Cefazolin 5 mg/mL
	1. Dilute 500 mg of cefazolin with 20 mL of normal saline (25 mg/mL)
2. Remove 0.6 mL of the cefazolin solution (cefazolin 15 mg)
3. QS with NS to 3 mL resulting in concentration of 5 mg/mL
4. Final volume of 3 mL


	Ceftazidime 0.5 mg/mL 
	1. Dilute 1,000 mg ceftazidime product with 10 mL of NS (100 mg/mL) – label “solution A”
2. Remove 1 mL of solution A (ceftazidime 100 mg) and further dilute with 19 mL of NS resulting in a concentration of 5 mg/mL – label “solution B”
3. Withdraw 0.3 mL of solution B (1.5 mg) 
4. QS with NS to 3 mL for a final concentration of 0.5 mg/mL 
5. Final volume of 3 mL


	Gentamicin 1 mg/mL 
	1. Start with a 20 mg/2 mL vial and withdraw 0.3 mL (gentamicin 3 mg)
2. QS with NS to 3mL for a final concentration of 1 mg/mL
3. Final volume of 3 mL


	Ampicillin 10 mg/mL 
	1. Dilute 1000 mg of ampicillin in 10 mL of NS (100 mg/mL)
2. Withdraw 0.3 mL of 100 mg/mL solution (ampicillin 30 mg)
3. QS with NS to 3 mL for a final concentration of 10 mg/mL
4. Final volume of 3 mL


	Restricted Antimicrobial**

	Daptomycin 5 mg/mL
	1. Dilute 500 mg of daptomycin in 20 mL of lactated Ringer’s (LR) solution (25 mg/mL) (Reconstitution of daptomycin with Lactated Ringer’s solution (LR) or supplementation of the lock solution with calcium is required for activity)
2. Remove 0.6 mL of daptomycin solution (15 mg) 
3. QS with Lactated Ringer’s to 3 mL for a final concentration of 5 mg/mL
4. Final volume of 3 mL

	**Infectious diseases consult required prior to use.



IV. Typical Dwell Times
Per IDSA guidelines, dwell times for antibiotic lock solutions should generally not exceed 48 hours before reinstallation of lock solution; preferably, reinstallation should take place every 24 h for ambulatory patients with femoral catheters. However, for patients who are undergoing hemodialysis, the lock solution can be renewed after every dialysis session. 
a. Consistent with nursing catheter flush guidelines, heparin solution should be withdrawn and discarded at completion of dwell time and prior to initiating infusion or drawing blood.

The table below shows commonly studied dwell times for in vivo studies.
	Antibiotic
	Studied Dwell Times

	Vancomycin
	24 up to 48 hours

	Cefazolin
	Up to 72 hours

	Ceftazidime
	8 to 12 hours

	Gentamicin
	12 to 24 hours

	Ampicillin
	Up to 6 hours

	Daptomycin
	12 to 24 hours



V. Storage and Stability*
	Lock Solution
	Stability

	Vancomycin
	72 hours at room temperature

	Cefazolin
	72 hours at room temperature

	Ceftazidime
	7 days at room temperature

	Gentamicin
	72 hours at room temperature

	Ampicillin
	24 hours at room temperature

	Daptomycin
	72 hours at room temperature


*Storage and beyond use dating should reflect USP 797 standards for maintaining sterility, in addition to stability
VI. Antibiotic Lock Solution Preparation – Heparinized
a. The addition of heparin to the ALT solution has been shown to be effective with penetration of biofilms associated with central catheter infections. It is at the physician’s discretion to include or exclude heparin from the ALT solution. IF heparin is required, follow the procedure below for preparation of heparinized ALT solution. 
b. Consistent with nursing catheter flush guidelines, heparin solution should be withdrawn and discarded at completion of dwell time and prior to initiating infusion or drawing blood.
c. Stock solution will be prepared and patient catheter specific volumes will be drawn up individually from stock solution.


	Antibiotic
	Final Concentration (mg/mL) in NS
	Heparin  (Units/mL)
	Final Stock Solution Volume (mL)

	Vancomycin
	5
	5000
	3

	Cefazolin
	5
	2500
	3

	Ceftazidime
	0.5
	100
	3

	Gentamicin
	1
	2500
	3

	Ampicillin
	10
	5000
	3

	Restricted Antimicrobial**  
	Final Concentration (mg/mL) in LR
	Heparin  (Units/mL)
	Final Stock Solution Volume (mL)

	Daptomycin
	5
	5000
	3


**Infectious diseases consult required prior to use 
	Antibiotic Solution and Final Concentrations
	Stock Solution Preparation Instructions

	Vancomycin 5 mg/mL + Heparin 5000 U/mL
	1. Dilute 500 mg of vancomycin with 10 mL of NS (50 mg/mL)
2. Remove 1 mL of vancomycin solution (50 mg) and further dilute with 4 mL of NS resulting in concentration of 10 mg/mL – label “solution A”
3. Draw up 1.5 mL of 10,000 Units/mL heparin into a syringe and mix with 1.5 mL of solution A (15 mg vancomycin) for 3 mL of final solution


	Cefazolin 5 mg/mL + Heparin 2500 U/mL
	1. Dilute 500 mg of cefazolin with 10 mL of normal saline (50 mg/mL) – label “solution A”
2. Remove 1 mL of the cefazolin 50 mg/mL solution and further dilute with 4 mL of NS resulting in a concentration of 10 mg/mL
3. Draw up 1.5 mL of 5,000 Units/mL heparin into a syringe and mix with 1.5 mL of solution A (15 mg cefazolin) for 3 mL of final solution


	Ceftazidime 0.5 mg/mL + Heparin 100 U/mL
	1. Dilute 1,000 mg ceftazidime product with 10 mL of NS (100 mg/mL) – label “solution A”
2. Remove 1 mL of solution A (ceftazidime 100 mg) and further dilute with 19 mL of NS resulting in a concentration of 5 mg/mL – label “solution B”
3. Withdraw 1 mL of solution B (5 mg) and further dilute with 4 mL of NS for a final concentration of 1 mg/mL – label “solution C”
4. Withdraw 1.5 mL of solution C (ceftazidime 1.5 mg) and add 0.3 mL of heparin 1,000 Units/mL
5. QS to 3 mL with NS

 

	Gentamicin 1 mg/mL + Heparin 2500 U/mL
	1. Start with a 20 mg/2 mL vial and withdraw 1 mL (10 mg)
2. Further dilute with 4 mL of NS for final concentration of 2 mg/mL – label “solution A”
3. Withdraw 1.5 mL of solution A (gentamicin 3 mg)
4. Add 1.5 mL of heparin 5,000 Units/mL to the 1.5 mL of solution A, for a total volume of 3 mL


	Ampicillin 10 mg/mL + Heparin 5000 U/mL
	1. Dilute 1000 mg of ampicillin in 10 mL of NS (100 mg/mL)
2. Withdraw 0.5 mL of 100 mg/mL solution (ampicillin 50 mg)
3. Add 2.5 mL of heparin 10,000 Units/mL
4. QS to 5 mL with NS (can dispense 3 mL)


	Restricted Antimicrobial**

	Daptomycin 5 mg/mL + Heparin 5000 U/mL
	1. Dilute 500 mg of daptomycin in 10 mL of lactated Ringer’s (LR) solution (50 mg/mL) (Reconstitution of daptomycin with Lactated Ringer’s solution (LR) or supplementation of the lock solution with calcium is required for activity)
1. Remove 1 mL of daptomycin solution (50 mg) and further dilute with 4 mL of LR resulting in a concentration of 10 mg/mL
2. Draw up 1.5 mL of 10,000 Units/mL heparin into a syringe and mix with 1.5 mL of daptomycin solution (15 mg daptomycin) for 3 mL of final solution


	**Infectious diseases consult required prior to use 
For patients with a contraindication to heparin use, normal saline (NS) can be used in place of heparin at equivalent volumes except for daptomycin, in which case lactated Ringer’s solution should be used (see Sections II and III).









	Appendix A

	Lumens
	Catheter Size
	Priming Volumes
	Lumen Gauge Size

	PowerPICC® Power Injection PICCs

	Single
	4 Fr
	0.67 mL
	18 Ga

	Single
	5 Fr
	0.66 mL
	18 Ga

	Dual
	5 Fr
	0.57 mL/0.57 mL
	18 Ga/18 Ga

	Triple
	5 Fr
	0.68 mL/0.44 mL/0.44 mL
	18 Ga/19 Ga/19 Ga

	Dual
	6 Fr
	0.62 mL/0.62 mL
	18 Ga/18 Ga

	Triple
	6 Fr
	0.76 mL/0.47 mL/0.47 mL
	17 Ga/19 Ga/19 Ga

	PowerPICC® SV Nursing Power Injection PICCs

	Single
	3 Fr
	0.37 mL
	20 Ga

	Dual
	4 Fr
	0.5 mL/0.38 mL
	19 Ga/21 Ga

	Bard® Poly Midline

	Single
	3 Fr
	0.31 mL
	20 Ga

	Single
	4 Fr
	0.41 mL
	18 Ga

	Broviac® Catheter

	Single
	2.7 Fr
	0.15 mL
	N/A

	Single
	4.2 Fr
	0.3 mL
	N/A

	Single
	6.6 Fr
	0.7 mL
	N/A

	Hickman® Catheter

	Single
	9.6 Fr
	1.8 mL
	N/A

	Dual 
	7 Fr
	0.8 mL/0.6 mL
	N/A

	Dual
	12 Fr
	1.8 mL/1.8 mL
	N/A

	Triple
	10 Fr
	1.4 mL/0.8 mL/0.8 mL
	N/A

	Triple
	12.5 Fr
	1.6 mL/0.7 mL/0.7 mL
	N/A 

	Leonard® Catheter
	
	
	

	Dual
	10 Fr
	1.3 mL/1.3 mL
	N/A

	Groshong® PICC

	Single
	3 Fr
	0.22 mL
	20 Ga

	Groshong® NXT Clearvue® PICC

	Single
	4 Fr
	0.45 mL
	18 Ga

	Groshong® NXT PICC

	Dual
	5 Fr
	0.35 mL
	19 Ga

	Single
	4 Fr
	0.45 mL
	18 Ga

	Dual
	5 Fr
	0.35 mL
	19 Ga

	Single
	4 Fr, TLS
	0.45 mL
	18 Ga

	Dual
	5 Fr, TLS
	0.35 mL
	19 Ga

	Hemodialysis Catheters

	Refer to catheter for specific volumes. Priming volume is listed on the patient’s specific hemodialysis catheter . 

	Ports

	Bard® SafeStep Huber Needle Set
	N/A
	0.7 mL
	N/A
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