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OBJECTIVES

1. Identify challenges for ensuring complete drug 

delivery for both nursing and pharmacy.

2.   Describe the education process for secondary

infusion administration. 

3. Describe implementation of secondary infusion 

practices in an acute care setting.

4.   Discuss other challenges to provide complete drug

delivery. 
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Barnes Jewish Hospital is a large, 

academic, acute care hospital in St. 

Louis, MO 

• 1,269 Licensed inpatient beds

• ~ 4,000 RNs

• Part of larger BJC System: 13 

hospital + ambulatory centers

Infusion Platform

• BD Alaris large volume pumps

• Smiths/ICU Medical CADD 

PCA/Epidural

• Excelsior Mini-Infuser

• MedFusion Syringe pumps for 

research meds in oncology/other 

limited use

EMR

• EPIC

• No pump integration 
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NOT SO ANCIENT 

HISTORY…. 
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THE CLINICAL PROBLEM 

• Variable practice for intermittent medication 

administration

• More awareness of this problem highlighted this 

issue

• Many intermittent, small volume drugs are 

administered on a primary line 

• Variable clinical practice and preference between 

units 

• Infusion pump data focusing on small volumes 

showed that many were administered as a primary 

infusion 
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INFUSION DEFINITIONS
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PRIMARY INFUSION SECONDARY INFUSION 



Do infusion pumps alone ensure complete drug delivery?
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INFUSION DEFINITIONS
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PRIMARY INFUSION SECONDARY INFUSION 

What about the tubing below 

the pump?

Requires some specific actions 

and considerations to ensure 

complete delivery. 



IS SECONDARY PERFECT?  
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• Depends on pump as to how easy this is 

to set up…

• Tubing matters!

• Must unclamp!

• Height may matter!

• Correct volume and volume limitations!

• Compatibility matters!



SYRINGE ADMINISTRATION 
• 3 routes at our facility 

• Mini-infuser

• Alaris Primary Syringe Set

• Gravity Secondary Syringe Set

Challenges

• Limited equipment availability 

• No standardized flushing 

• Preference 

• Lack standardized raining on each method

• Supply disruptions can heavily impact this type of administration 

• Secondary syringe has same challenges
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BACKGROUND

• Previous chemotherapy and cancer treatment work on flushing 

standardization 

• High risk hazardous drugs administered on a primary line 

• Previous work discovered challenges with secondary administration on 

our plump platform 

• Assumptions and beliefs around residual drug volume 

• Doesn’t the pump alone deliver the entire medication? 

• Is any residual drug acceptable???

• Previous oncology work took a “good to the last drop approach” to expect 

complete drug delivery 
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Good to the last 

drop…
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Do your policies, procedures ,and training 

address complete drug delivery?
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THE CLINICAL PROBLEM 

• Variable practice for intermittent medication 

administration

• Outpatient infusion inquired about this issue

• Agency nurses questioning practice 

variability 

• Increased awareness in healthcare
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AWARENESS
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GUIDELINES 

What guidelines exist?

• Infusion Nursing Society 

• Institute for Safe Medication Practices

• Oncology Nursing Society

Policy statement – system medication administration policy 
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BJC POLICY STATEMENTS

Key Points: Some infusion bags are overfilled by 

manufacturer. Verify all medication has been administered at 

the end of each infusion to ensure patient receives complete 

dose. Practices to assure that medication is not left in tubing 

must be instituted. This may include appropriately flushing 

the line if using a primary infusion or providing a carrier fluid 

if setting up infusion as a secondary.
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Why were staff not administering intermittent 

medications as a secondary infusion? 

• Talking with colleagues

• Asking about unit culture

• Asking new grads and agency

• Survey 

• Looking at training 

• Looking at resources
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BARRIERS: ACCESS TO FLUIDS
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• We realized not everyone had 

access to fluid orders for the 

primary “flush line

• 2 options for nurses to take in this 

situation: 

• Override for needed fluids

• Don’t secondary, and put the 

drug on a primary line 



BARRIERS

 ICU concerns

• Fluid overload

• Extra pump/channel required

• Too many bags of fluid

 Infusion volume issues

• Variance in bag volume – manufacturer overfill

• Epic total volume vs. label vs. manufacturer

 Clearing the line for secondary infusion (incompatible)

 Disbelief that drug loss is a clinical problem 
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BARRIERS
 Secondary gravity flow

• Head height

• Nurse knowledge

• Volume to be infused

 Access to fluids for flushing 

• Access to NS – override

• Orders for carrier fluids

• MD/Provider unfamiliarity with carrier fluid order –

“unchecking”

 No standard work or policy

 Training

• Pump set-up

• Appropriate fluids for secondary

• Flushing

•
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SURVEY 
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SURVEY RESPONSE

 Infusion Practice Survey – Small Volume and Secondary 2021

• Baseline practice  on intermittent bags and syringes

• Shared with all patient care units 

• 435 responses
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SURVEY

• Setting Up Secondary Infusions
• Approximately 75% set up the infusion as a secondary

• Usual practice on unit split between primary, secondary, and mixed

• Approximately 75% know secondary tubing is available

• Approximately 95% knew how to set-up a secondary infusion
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SURVEY: SYRINGE ADMINISTRATION 
• Setting Up Syringe Infusion 

• Preferred method
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SURVEY
• Flushing Practices for bag infusion 

• Approximately 40% flushed post infusion

• Flushing method
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SURVEY

• Flushing Practices for Syringes 
• Process after using mini-infuser or primary Alaris syringe set
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SURVEY
• Flushing Orders

• Intermittent products

• Blood products
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SURVEY

• Guardrail (DERS) use for secondary infusion

• 81% use Guardrails

• 19% do not use Guardrails
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SURVEY

• Process when infusion is ‘complete’ but fluid remains in the bag

• 75% program more VTBI

• 25% consider infusion complete
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SURVEY
• Barrier comments on the survey: 

• Secondary/IVPB infusion

• Compatibility

• Concerns about attaching a secondary to ordered hydration 

• Pump unreliability

• Overfilled IVPB, must add more volume to completely infuse

• Not enough pump channels, brains

• Not common practice

• Wasting a NS bag of fluids

• Lack of supplies – tubing

• Forgetting to unclamp the line
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NEXT STEPS
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• Multiple medication 

administration 

concerns

• Complete drug 

delivery for 

intermittent 

medications is a 

multifactorial issue



ACTION

• Carrier fluid orders added to order sets

• Providers are unfamiliar with the issue and need 

for fluids

• Too many IVFs hanging in room

• Education

• Flyers

• Step-by-step training tools

• Videos

• Drop-in training sessions

• Monitoring secondary infusions over time 

• Quarterly reports 
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CARRIER FLUID ORDER 
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EDUCATION 
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CHALLENGES
• Staff turnover

• Agency staff

• “Set in their ways”

• Medications that can’t/shouldn’t be secondary

• Hazardous drugs prepared on primary line

• Others with specific flushing instructions

• Titrated drugs 

• Larger volume intermittent medications

• How does the RN determine what should be primary vs. secondary?

38



WHERE ARE WE NOW? 

• 38% increase since June 2021.
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FUTURE STATE

• Ongoing work!

• Evaluating new infusion platforms 

• Comprehensive procedures 

and training to ensure 

complete drug delivery 

• System standardization 

• Pump interoperability

• Short sets, syringe 

administration, and microbore 

tubing?  
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OTHER RESIDUAL DRUG CHALLENGES

• Flushing standards: flushing at the 

same rate of drug 

• Syringe pumps

• Do policies and practice include 

flushing tubing? 

41



OTHER RESIDUAL DRUG CHALLENGES

• Primary infusions 

• What is left in tubing when drug is complete? 

• Correct volume on the bag and manufacturer overfill

• Pump integration, secondary infusion, and flushing 

practices 
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TAKE AWAYS
• Evaluate:

• Policies

• Training

• Nursing practice 

• Variance from established practice protocols

• Understand your pump platform 
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Do your institution’s policies and 

practices ensure complete drug 

delivery?
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QUESTIONS

•
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Meghan.McDannald@bjc.org

Rebecca.Meyer@bjc.org
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