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and CVAD occlusion management 
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Strategy: the PIV5Rights™/September 2019 JAVA

4.   CLE3AR Study5-Year Impact of LEAN Central Venous Catheter Occlusion Management & Quality         

Interventions

5.   A New Force-Activated Separation Device for the Prevention of Peripheral Intravenous Restarts - 

March/April 2022 Journal of Infusion Nursing
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Learning Objectives

✓ Explain the goals of lean 
thinking.

✓ Describe lean thinking as it 
applies to vascular access

✓ Explore the benefits of a 
Vascular Access Specialty 
Team (VAST)

✓ Outline the the evidenced-
based bundle that led the 
way for VAST expansion



Past and Present State.  Future?

• 2015 – Past state
• 7 RN’s / 2 LPN’s
• 294 hours
• 7.35 FTE’s

• Present state
• 30 RN’s

• 3 promoted to 
      Clinical Nurse Leaders

• 1026 hours
• 25.65 FTE’s

• One open position – 40-hour Assistant Nurse Manager/Educator



Hartford Hospital, Hartford CT

➢Built in 1854 – Level 1 trauma center 

➢867 licensed beds
➢8 ICUs totaling 100 beds

➢6727 employees

➢Air Ambulance Service - Lifestar

➢ED visits :  96,419 

➢Transitions from Inpatient Care:  44,653

Safety We Do the Safe 
Thing

Integrity We Do the Right Thing

Caring We Do the Kind 
Thing

Excellence We Do the Best Thing

Equity We Do the Just Thing



Lean and Six Sigma Methodology in Healthcare

Lean Process

Six Sigma Process

In a lean organization, management empowers employees to 
define and then continuously refine processes

The essential goal of Six Sigma is to eliminate defects and 
waste, thereby improving quality and efficiency, by 
streamlining and improving all business processes. 

The main emphasis of Lean is on cutting out unnecessary and 
wasteful steps in the creation of a product so that only steps 
that directly add value to the product are taken.

https://www.villanovau.com/resources/six-sigma/six-sigma-vs-lean-six-sigma/



Visual Management 
Board

- Where we start our day

- Review Daily Playbook

- Recognition

- Important Hospital or Departmental 
Announcements

- Drivers
- Central Line Rounding

- Productivity
- Hand Hygiene Compliance

- This is where we review new ideas

- Learning Moments
- 52 repeating educational sessions

*Hard getting Quality, Real-Time Data in EPIC.  
Would you agree?



INS Position Regarding VAST
Organize a team of clinicians dedicated exclusively to 
infusion and vascular access practices to provide the 
optimum method for infusion delivery in acute care 
facilities.

PIVC insertion in adults by infusion/vascular access 
specialists produced greater first-attempt insertion 
success and lower rates of complications.

Establish the infusion team/VAT as a revenue and cost 
center in acute care hospitals, allowing the team to track 
and analyze services provided and document financial 
contributions to the organization, showing revenue to 
offset costs.18 (V)

Teams reduce the health care-acquired complications 
associated with CVADs, including pneumothorax, arterial 
puncture, and catheter-associated infections.12,34-38 
(IV)



IV Therapy Revenue Budget
• Fiscal Year 2020 Total Billable Service

–$16,312,685.65

• Fiscal Year 2022 Total Billable Services

–Revenue Actual    = $25,007,485.00

–Revenue Budget   = $23,570,152.00

–Revenue Variance = $1,437,333

• Fiscal Year 2023 Total Billable Services YTD

–$11,009,789.00

–Annualized - $26,423,494.00

• Hospitals receive $1 out of every $3 spent on health care in the United States

Andrea M. Sisko and others, “National Health Expenditure Projections, 2018–27: Economic and Demographic Trends Drive Spending and Enrollment Growth,” Health Affairs 38 (3) (2019).



Productivity Index 
- Index calculated using Worked Hours Per 

Unit of Service (WHPUS)

- Looks at worked vs paid FTE’s vs targets
- Important to cost shift hours for orientation 

and education

- Breaks PI, worked and paid FTE’s into 4 week 
averages

- Overtime % per pay period and 4 week 
average

- Important to stay GREEN

- Demonstrates the value we add and with a 
full compliment of staff, low OT

- Less then 1%

- If RED, requests to get positions may be 
denied even if budgeted for the year

- Completion of certain orders
- DHT, CVC Removal, CVC Dressing Changes,

       Ultrasound Guided IV Insertions



What led to the Growth of the VAST at 
Hartford Hospital

Link data to C-Suites Balanced Scorecard Initiatives
Decrease Length of Stay

Quality – less infections, adverse events 
Cost reduction

Patient and Nurse Satisfaction

Data, Data and More Data 

Many ways to collect data – focus on reducing waste, variability, cost, adverse 
outcomes



Institute for Healthcare 
Improvement – Call to 

Action

• Reduce Waste in the US Health Care System and 
Return the Cost Savings to Patients and the Economy

• IHI Leadership Alliance

• “Waste is endemic in 
healthcare”

• “Health system leaders and all 
who work in healthcare need to 
heed this call”

• Derek Foley, President and CEO of IHI

• Waste is defined as resources expended in services, 
money, time, and/or personnel that do not add value 
to the patient…

• This non-value-added waste 
can cause harm (CLABSIs → 
$1.4 billion 2018)

6/16/2023



GDP → 6% 1970 to 19% 2020
Largest increase than any other country



Is Manufacturing 350 million PIVs LEAN?

• 350 million X $1.50 (price of PIV only) = $525,000,000.00

• Average cost of PIV insertion $28.00 - $35.00

–151 million X $28.00 - $35.00 
• $4,228,000,000.00 

• $5,285,000,000.00

Rickard CM , Webster J , Wallis MC . Routine versus clinically indicated replacement of peripheral intravenous catheters: 
a randomized controlled equivalence trial . Lancet. 2012 ; 380 ( 9847 ): 1066-1074

Webster J , Clarke S , Paterson D , et al. Routine care of peripheral intravenous catheters versus clinically indicated 
replacement: randomised controlled trial . BMJ. 2008 ; 337 : 1-6 

Helm, R.E., et al., Accepted but Unacceptable: Peripheral IV Catheter Failure.Journal of Infusion Nursing. 2016; 38(3): 189-203.6 



• The clinical literature shows peripheral IVs fail 46% of the time before their intended use is 

complete!

• Range in randomized clinical trials is 36-63%

1. Helm, R.E., et al., Accepted but Unacceptable: Peripheral IV Catheter Failure.Journal 

of Infusion Nursing. 2016; 38(3): 189-203.6 

Eliminating Waste – Delivering Cost-effective Infusion Therapy



Is Using 151 Million PIVs LEAN with 46% Failing Before Treatment Ends?

• 350 million X $1.50 (price of PIV only) = $525,000,000.00

• Average cost of PIV insertion $28.00 - $35.00

–46% of 151 million = $69,460,000 X $28.00 - $35.00 
• $1,994,880,000.00 

• $2,431,100,000.00

Rickard CM , Webster J , Wallis MC . Routine versus clinically indicated replacement of peripheral intravenous catheters: 
a randomized controlled equivalence trial . Lancet. 2012 ; 380 ( 9847 ): 1066-1074

Webster J , Clarke S , Paterson D , et al. Routine care of peripheral intravenous catheters versus clinically indicated 
replacement: randomised controlled trial . BMJ. 2008 ; 337 : 1-6 

Helm, R.E., et al., Accepted but Unacceptable: Peripheral IV Catheter Failure.Journal of Infusion Nursing. 2016; 38(3): 189-203.6 



Robert Helm, MD : Accepted but Unacceptable:  Peripheral IV Catheter Failure 
May/June 2015, INS 

“When a PIVC fails, caregivers 
and health care institutions 

traditionally have accepted it as 
necessary additional work to be 

performed.” 

“A failed IV catheter means pain, 
dissatisfaction, prolongation of care, 
and venous depletion, compounded 

by the need to treat minor and 
severe IV catheter failure related 

sequelae.”



Empathy Project

Colleen Sweeney, RN, a national expert in 
the customer/patient experience

Top 10 fears of patients 
being hospitalized:
1. Infection
2. Incompetence
3. Death
4. Cost
5. Medical mix-up
6. Needles
7. Rude doctors and nurses
8. Germs
9. Diagnosis, prognosis
10. Communication issues



“First, the underlying cause of SPC failure has not changed. It is the 
interaction of 2 basic forces applied over time: trauma and 

contamination. These 2 forces interact in varying degrees to cause the 
5 general modes of SPC failure described in the literature and 

delineated in our article: infiltration, occlusion/mechanical failure, 
dislodgement, phlebitis, and infection.”

Helm, Robert E. MD Accepted but Unacceptable: Peripheral IV Catheter Failure, Journal of Infusion Nursing: May/June 2019

WE KNOW WHY PIVCs FAIL

PIVC Complicaton’s – Infiltration, Infection, Phlebitis, Inadvertent Removal
Underreported and lack of documentation as to why they are being replaced

https://www.google.com/url?sa=i&url=https://twitter.com/xtiri/status/922469694405308416&psig=AOvVaw2Hk5HgAYl1_PFYEighHVLF&ust=1585142601219000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLjtkcuas-gCFQAAAAAdAAAAABAQ


All PIVs are Important to Preserve, but… 
can we all agree that some just feel more important



How Important Is This PIV?



Cost-effective if we are Overly Sticking 
Patients?

• Since 2012, HCAPHPS patient satisfaction score – impact 
hospital reimbursement

• Value-Based Purchasing Program
• Payed for the quality of care, not quantity

• Higher the score, better reimbursement

• Low HCAPHPS scores impact bottom line – two ways
• Reputation among consumers
• Limiting amount of funds received from Medicare

• Billions of dollars in value-based incentive payments available 
yearly 



I will deny I ever said 
this, but…



Past State: Waste, Variability, Defects

There are Those PIVs you Hope Fail



Priceless PIVs Worth Protecting
Current State: Standard Work (PIV5R’s), EVB-Best Practice



How much are you Paying to Deliver Infusion 
Therapy

1. Hartford Hospital 2018 Annual Report and Internal Data Sources, including GPO data report.
2. Definitive Health Care Data. 2017
3. Rickard, et al. Reported data on time to successfully place a PIVC including all steps. 
4. Glassdoor.com (Hartford, CT; Avg RN) + HH Benefits

IV Costs: $4.1M or $4781/bed



Case Study
Male in his 60’s – admitted to a cardiology 
unit after a syncopal episode at home.  Large 
bore PIV placed in wrist by EMS.  In ED, BP 
soft.  Labs drawn with some concerns, 
although cardiac enzymes were not elevated.  
After 2nd night and many tests, determined 
too not be cardiac.  MD opts to keep patient 
for 3rd night, repeat labs in a.m.  If ok, patient 
to be transitioned home.

Next morning, PCA goes in and takes VS.  
Temperature is 102.1.  RN goes in and 
assesses patient and notices erythema 
around IV site.  Removed, blood cultures 
drawn.  Blood cultures grow MRSA.  Patient 
requires 4 weeks of IV abx.  Due to patient’s 
insurance, patient required a PICC line for 
transition to SNF for IV Therapy.  Insurance 
would not cover his infusions at home.

We failed to follow our policy – removal of 
EMS lines within 24 hours





Savings do not include other 
added benefits such as reduced 
PIV-CLABSI, Patient Satisfaction, 
etc which may also contribute to 

avoided costs, savings or 
reimbursement.

IV Team Costs: 
$1.2M or 

$1405/bed

How much are you Paying to Deliver Infusion 
Therapy



How much money are we actually saving 
Hartford Hospital?  Can we put a dollar figure 

to this initiative?

How could 1 catheter per patient visit impact 
LOS? Patient Satisfaction? Costs? 

Direct Cost
- Fewer restarts = cost savings
- No more time training bedside RNs

Indirect Cost
- CLABSI Prevention
- Treating fewer IV adverse related events
- Patient Satisfaction Scores

- Needlesticks #6 Top Fears of Patients 
Being Hospitalized

- LOS impact – less delays in treatment 
interruptions

How much are you Paying to Deliver Infusion Therapy

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj-3_LX-tThAhXvs1kKHb29DHsQjRx6BAgBEAU&url=https://medium.com/@zairahkhan/growing-money-on-trees-by-making-green-the-new-gold-b6fcc4c78e80&psig=AOvVaw2p0ehJ-I8C7Jumesz9Hgs2&ust=1555515953461621


Data that Supported VAST Expansion

Study involved
- Right Proficiency
- Right Inserter
- Right Vein and Catheter
- Right Supplies and 

Technology
- Right Assessment

This included antireflux 
needleless connector

CHX bordered antimicrobial 
dressing

Demonstrated a 29% 
reduction in 

complications



Hartford Hospital PIV Failure Rate

33

• VAST Team Failure Rate
– Peripheral IV line failure rate today:

26.5%

• Hartford Hospital has clearly bought into the idea of investing 
   in their vascular access team and in quality vascular access 
   devices, which is shown by the hospital’s world class results. 

– Better results, lower costs.



COVID 19

Improving the Patient Experience

Unfortunately, we are no longer asking patients this question on our patient satisfaction surveys 



Patient Satisfaction as Well as Nursing Satisfaction

• Survey sent to 3 units – 121 nurses responded (57%)

• CB5 – medical

• C10 – cardiology

• B7SD – medical step down

• Question – Do you believe that having the IV team in place has saved you time?  86% yes

• Please explain where you’ve chosen to invest the extra time

• 87% stated more patient interaction

• How has the IV team impacted you daily role and responsibilities?

• 54% → fewer pump alarms

• 61% → fewer IV restarts

• 77% → fewer unplanned dressing changes

• 78% → fewer IV complications

• 81% → fewer patient complaints



Standard Work – PIVC and Central Line 
Rounding



• Find waste that is 
driving up infusion 
therapy costs and 
implement 
process 
improvements to 
drive down costs

• And PUBLISH!!

• Alteplase 
reduction for 
declotting central 
lines

• Anti-reflux 
needleless 
connector

• Algorithm to 
troubleshoot 
central lines

• VAST orders 
Alteplase

How Do You Demonstrate Value to Your Organization



Eliminating Waste – Delivering Cost-effective Infusion Therapy



Eliminating Waste – Delivering Cost-effective Infusion Therapy



The study name has a duality: it refers
to Central Line patency (“CLEAR”) as well as the “3 E's”

of LSS methodology (efficiency, effectiveness, and economics)
and the use of antireflux technology.

Despite a nearly 3-fold increase in central line
days, fewer patients were administered Alteplase representing

a nearly 71% reduction in Alteplase use since 2014.

- A total of 159,934 central line days were reported between 2014
and 2020. 

- The hospital achieved a 71.3% reduction in annual
tissue plasminogen activator used for occlusions over the study

period. 
- There was a sustained decrease in annual average

needleless connector consumption of 41% after switching to
anti-reflux needleless connectors in 2015. 

- The 5-year cost savings for these 2 interventions were estimated to be 
$356,005.

Eliminating Waste – Delivering Cost-effective Infusion Therapy



tPA Usage 1-2 mg Jan 2021 – April 2023



How Do We Control the Order for tPA?



Jan
Rounding 
Date

Total 
Lines

Lines 
Seen By 
IV 
Therapy

IV 
Therapy 
advocate
d and 
removed Acute HD IJ Femline PICC Other TPN

NO TPN 
sticker

1/1/2023 62 48 2 2 10 2

1/3/2023 62 45 3 2 1 9 1

1/7/2023 61 1 0 0 0

1/8/2023 65 22 1 1 16 0

1/10/2023 64 37 0

1/12/2023 83 39 2 2 1 1

1/15/2023 70 56 2 2 2 1

1/17/2023 73 37 0 3 0

1/19/2023 68 48 4 3 1 6 1

1/22/2023 70 43 4 1 3 4 1

1/24/2023 60 33 1 1 2 0

1/26/2023 66 56 3 1 2 3 1

1/29/2023 65 12 0 1 0

1/31/2023 70 63 0 3 1

TOTALS 939 540 22 0 1 0 11 10 60 9

Feb
Rounding 
Date

Total 
Lines

Lines 
Seen By 
IV 
Therapy

IV 
Therapy 
advocate
d and 
removed Acute HD IJ Femline PICC Other TPN

NO TPN 
sticker

2/2/2023 71 49 3 2 1 8 2

2/5/2023 74 11 1 1 2 2

2/7/2023 74 38 0 3 1

2/9/2023 88 49 6 2 4 2 0

2/12/2023 71 45 0 3 1

2/14/2023 81 62 3 1 2 3 1

2/16/2023 84 40 1 1 6 1

2/19/2023 77 42 2 1 1 1 0

2/21/2023 71 29 0 1 0

2/23/2023 61 36 4 2 2 2 0

2/26/2023 74 50 2 2 3 1

2/28/2023 79 76 1 1 6 4

TOTALS 905 527 23 0 8 0 11 4 40 13

Central Line Care and Maintenance
First Step – Identify if Line Clinically Indicated

Having the VAST the do all CVC Care and Maintenance, have we shown a reduction in our SUR and CLABSIs?

Last 12 months Feb 2022 to Jan 2023
5 months, zero ICU CLABSI’s

1 months, zero Medical-Surgical CLABSI’s
SUR 0.727



OPAT Program - 819 Visits

June 16, 2023 Confidential and Proprietary Information 44

• 7 OPATs  –  0.9%  -  mean number of visits per OPAT →  23.71 Days
• 283 RBCs  –  34.6%
• 276 Iron Infusions  –  33.8%
• 111 Platelets  -  13.6%
• 126 IVF Infusions  -  15.4%
• 2 IV Push Meds  -  0.2%
• 3 Thyrogen Injections for Nuclear Medicine Patients  
  0.4%
• 4 PICC Insertions  -  0.5%
• 24 Dressing Changes on Central Venous Catheters  
  2.9%
• 23 Lab Draws  -  2.8%
• 41 Other  -  5%   

• Annualized Volume without Growth = Approximately 1640 visits 



OPAT Revenue Projections for FY 2023

June 16, 2023 Confidential and Proprietary Information 45

• Fiscal Year 2023 OP Revenue Projections → $4,757,289.00

• October 2022 – February 2023 

– Outpatient Revenue = $2,476,020.86

– Annualized Revenue = $5,943,677.66

• Above projections do not include:
– Days saved transitioning inpatient to OPAT

» Total 166 days based off mean of 23.71 days per OPAT
– Days saved transitioning patient from home to OPAT avoiding ED visit and potential 
      admission
– Days saved caring for blood and blood product patients vs. admitting to CB2 for the day

• Current FTE’s – 1.65 RNs and 0.9 PCA
               



LEAN – Using Adhesive to Eliminate Waste 
with Unplanned Dressing Changes

• Problem being addressed
• Dressing adherence
• Inadvertent removal
• Phlebitis from micro-pistoning

• Standard of care on all CVCs
• Add to CVC Dressing change 
   kits – compliance
▪ As we standardize insertion trays, 
  gum mastic being added

• PIV’s – added PRN
• Plan to add to PIV Bundle



Results of Adhesive trial on CVC’s

• Trialed in B10I – cardiac ICU

• Patients with Swan-Ganz

• Before trial → Avg % of non-intact dressings

• 77%

• After trial → 36% average non-intact 

• 0% completely detached

• 0% partially detached

• 36% edges lifting compared to 61% pre trial

• Cost savings in nursing time, supplies, CLABSIs

• “We love this product…  we used to have to change IJ dressings daily”

47

Before Trial Intact Edges Lifting
Partially 

Detached
Totally 

Detached

Before 11/12/2019 8% 59% 25% 8%

Before 11/13/2019 31% 44% 25% 0%

Before 11/14/2019 35% 60% 5% 0%

Before 11/15/2019 20% 80% 0% 0%

AVERAGE 24% 61% 14% 2%

Average Non-
Intact Dressings 77%

After Trial Intact Edges Lifting
Partially 

Detached
Totally 

Detached

After 12/2/2019 75% 25% 0% 0%

After 12/3/2019 62% 38% 0% 0%

After 12/4/2019 70% 30% 0% 0%

After 12/6/2019 50% 50% 0% 0%

AVERAGE 64% 36% 0% 0%

Average Non-
Intact Dressings 36%

% Change in 
Non-Intact 

Dressings -53%





Point Prevalence Study on Dressing Adherence



ECT – 3 Days a Week – 0.6 FTE

Executive Summary Observations show 
that the ECT Department is 70 minutes 
behind on an average day when seeing 
15 patients. The delay is primarily due 
to variance associated with the IV 
placement and patient transition. 
Externalizing the IV placement and 
segments of the patient transition will 
allow for the treatment of 15 patients 
in 3 hours and 45 minutes versus the 
current time of 5 hours, in turn 
reducing the daily expense by $321.48.



Speak C-Suite 
Language

• You demonstrate 
you are saving 
time, you are 
showing them 
you are saving 
money



My Team’s Next Study - Journey for the 
Perfect PIV Insertion Bundle

Adding Gum 
Mastic

and catheter 
inserted using a 

seldinger 
technique

RCT 106 patients

Hope to see you 
at AVA this fall



With Growth of Team – What Else Are We 
Able to do to Show Value?

• Care and maintenance of all CVC’s outside of the ICU settings

• Placement of DHT’s using Real-Time tracing technology
• Avoids inadvertent lung cannulation that could result in a pneumthorax

• Prompt CVC removals – prior was done by MD’s or Advanced 
Practitioners

• Education at competency day

• Monoclonal Antibody Infusions for COVID + patients (no longer 
occurring)

• Outpatient infusions – IVF, Blood and Blood Products, Abx
• Very profitable for the hospital



Summary
• We know what the problem is…  and we can fix it! 

• Our patients need and want us

• Change in healthcare is constant 
• IV therapy effects nearly every patient, we should be collecting data as more

       changes are coming

▪     Need to be proactive vs reactive before big changes come

• Using Lean and Six Sigma is a pathway to achieving goals

• Focus on data that speaks the language of your CEO, CNO, CFO
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Thank you

Questions? 

Lee.Steere@hhchealth.org
860-614-8254

mailto:Lee.Steere@hhchealth.org
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