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Saving the world, one patient at a time, 
by doing the right thing first.

Introduction
Approximately 90% of hospitalized patients receive a peripheral 
intravenous catheter (PIVC). The average number of placement 			
attempts is 2.18-2.351. PIVC failure requires early catheter removal 		
and replacement before completion of therapy2. With every additional 
placement attempt, the likelihood of peripheral vein depletion, 
complications and advancement to a more invasive line increases. 
The annual cost of premature PIVC removal in the US is estimated 
at $1.5 billion3. The true cost of PIVC failure, especially to patients, 
remains elusive.
A proactive approach to vascular access utilizing evidence-based 
practice (EBP) is needed to prevent complications and improve patient 
outcomes. The answer: 24/7 availability of advanced-skilled nurses with 	
vein-visualization equipment and technologically advanced PIVCs at 		
the bedside, the moment access is needed.  

Method 
In 2017 a 263-bed California hospital piloted an evidence-based 
protocol for identification of difficult intravenous access (DiVA) patients. 
The protocol included training nurses in advanced-skills, performing 
ultrasound-guided PIVC insertion with guidewire assisted PIVCs (GA-PIVC).

The pilot demonstrated higher first-time attempt success, shorter time 
from call for assistance to successful placement, increased dwell times 
and reduced number of devices/supplies needed.    
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Select the Right Device
Difficult Intravenous Access Patients*
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Results
After five years, the program success continues: 44% of emergency
department nurses and 12% of registered nurses hospital-wide, 		
across all shifts, have received training in ultrasound and insertion
of guidewire-assisted PIVCs.  
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Clinically Significant Findings

First-attempt success rate 
for GA-PIVCs over 
standard PIVCs

Dwell times when GA-PIVC 
placed by a vascular access nurse 
(vs. standard PIVC)

Time from the call for assistance 
to successful placement of difficult 
PIVC (Monday-Friday 0700-1830)

Number of PIVCs to 
complete therapy for 
DiVA patients

RESULTS
Average attempts: 
1.5 vs. 1.7

Days: 
3.87 vs. 2.01

Hours: 
1.41 vs. 1.66 
(15 minutes less)

Reduced from: 
4 to 1

CHANGE
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1.86 days

0.25 hours
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Algorithm for Selection of Vascular Access Device

NATURE OF ACCESS

Non-Emergent Setting Acute/Emergent Setting

PROPOSED DURATION 
OF THERAPY PIV SITE AVAILABLE?

≥ 1 WEEK < 1 WEEK NO YES

CVC OR IO 
DEVICE

CENTRAL INFUSATES 
OR VENOUS PRESSURE 
MONITORING NEEDED?

NO YES

PIV CVC

CKD STAGE IIIB 
OR GREATER

NO YES

TYPE 
OF

INFUSATE

Non-central Central*

MIDLINE PICC Used with permission by V. Chopra, MD

SMALL-BORE 
CATHETER

 (PICC contraindicated)

Non-central Central*

PICC
PIV SITE AVAILABLE?

NO YES

USG-PIV 
OR 

MIDLINE

PIV

*Central infusates commonly used in PICC lines:
•	Total parenteral nutrition >10% dextrose, >5% protein
•	Vesicants or irritants
•	PH<5 or pH>9
•	>500mOsm

TYPE OF
INFUSATE

PIV: Peripheral IV 
CVC: Central Venous Catheter 
IO: Intraosseous 

USG-PIV: Ultrasound Guided PIV 
CKD: Chronic Kidney Disease

61%
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15%
(137)

24%
(225)

PIVCs Placed by RN by Department 
from DiVA Referrals
(January-June 2022)

OF THE 570 USGIVs 
PLACED BY PCR, 

64% OF THOSE WERE PLACED 
AFTER HOURS (17:30-7:00)

DIAGNOSTIC	 EMERGENCY	 PATIENT CARE
IMAGING RN	 DEPARTMENT RN	 RESOURCES RN

Discussion & Conclusion 
Healthcare providers must demand a higher standard of care for PIVC 
insertion. This can be achieved through the adoption of an EBP nurse-
driven protocol for early identification of DiVA patients, use of a vascular
access device selection algorithm and training clinicians in advanced 
PIVC placement, focusing on the nurses who work at the point of patient 
entry. We must change the way it has always been done and do the 
right thing first.

Workflow to Identify and Place Vascular Access 				  
in Difficult Intravenous Access (DiVA) Patients

STEP 3:
Advance to Central 

Venous Catheter 
(CVC) insertion

•	 Any of the following can be 
considered to identify a DiVA 
patient (advance to step 2):
-	Peripheral vein neither 	
	 palpable nor visible
-	History of difficult 			
	 intravenous access 		
	 (obesity, IV drug abuse, 	
	 dialysis, sickle cell disease, 	
	 chemotherapy or other 	
	 chronic medical condition)

•	 Make no more than two 		
peripheral IV attempts

•	 Enter DiVA patient referral in 
the electronic medical record 
(EMR) for advanced-skilled 
nurse to evaluate patient

•	 When necessary, use vein 	
enhancing equipment/specialty 
catheters (transillumination or 
ultrasound to place GA-PIVC)

•	 If advanced-skilled nurse not 
available, contact Administrative 
Supervisor

•	 Contact physician if more 
invasive line (CVC) is 	
needed (e.g., patient 		
requires invasive monitoring 
and PICC cannot be placed, 
or patient is becoming 	
unstable and the vascular 
access nurse is unable to 
start a PIVC)

STEP 1: 
Identification of 

DiVA Patients

STEP 2:
Summon a Nurse with 

Advanced Skills in 
Vascular Access Placement
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