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Anatomy Basics

Size of vein
Vessel flow



Peripheral vessel diameters

Vein Location Vein Diameter

Cephalic vein wrist 0.28-0.34 cm

Cephalic vein antecubital fossa 0.31-0.35 cm

Basilic vein cubital fossa 0.51-0.55 cm

Irfan HI, Ooi GS, et al; (July 2016) Revealing maximal diameter of upper limb 

superficial vein with an elevated environmental temperature, International Journal of 

Chronic Diseases, http://dx.doi.org/10.1155/2016/8096473 

https://commons.wikimedia.org/wiki/File:2134_Thoracic_Upper_Limb_Veins.jpg



Peripheral versus central line diameter

https://commons.wikimedia.org/wiki/File:PICC_vs._Midline_Catheter.png

Vein location Vein diameter

Brachiobasilic trunk vein 0.64-0.68 cm1

Superior Vena Cava 2 cm2

1Baptista Silva JCC, Dias AL, et al: (2003), Anatomy of the basilic veins of the arm and its importance for surgery, Braz. J Morphol. SC, 20(3) 171-175
2White HJ, (Anatomy, thorax, superior vena cava-stat pearls-NCBI bookshelf, (downloaded 6/522) https://NIH.gov/books/NBK45255/



Percentage of vein fill (example) and blood flow

Vessel Tip location Vein size Catheter OD Blood flow Potential
Fill /vein 
size

Cephalic vein wrist Peripheral 0.28-0.34 cm3 0.127 cm
(18 gauge)5

20-40 mL/min 45%

Brachiobasilic trunk vein Midline 0.65-0.68 cm1 0.133 cm
(4 French)4

100-150 mL/min 20%

Superior vena cava (SVC) Central 2 cm2 0.166 cm
(5 French)4

2,000 mL/min 8.3%

1Baptista Silva JCC, Dias AL, et al: (2003), Anatomy of the basilic veins of the arm and its importance for surgery, Braz. J Morphol. SC, 20(3) 171-175
2White HJ, (Anatomy, thorax, superior vena cava-stat pearls-NCBI bookshelf, (downloaded 6/522) https://NIH.gov/books/NBK45255/
3Irfan HI, Ooi GS, et al; (July 2016) Revealing maximal diameter of upper limb superficial vein with an elevated environmental temperature, International Journal of Chronic Diseases, 

http://dx.doi.org/10.1155/2016/8096473
4French Catheter Scale (downloaded 6/16/22), Wikipedia, https://en.wikipedia.org/wiki/French_catheter_scale
5BD (2016), BD InsyteTM AutoguardTM BC Shielded IV Catheter with Blood Control Technology, BD-0635
6Moureau, N, (2019) Vessel Health and Preservation: The Right Approach for Vascular Access, Springer,  https://link.springer.com/book/10.1007/978-3-030-03149-7
7Ryder M, Gunter RA, et al, (2020), Investigation of the role of infusate properties related to midline failure of an ovine model,  Am J Health-Syst Pharma, 7716) 1336-1346

Hemodilution of intravenous drugs is dependent on blood volume and flow velocity6,7

https://nih.gov/books/NBK45255/
http://dx.doi.org/10.1155/2016/8096473
https://en.wikipedia.org/wiki/French_catheter_scale
https://link.springer.com/book/10.1007/978-3-030-03149-7


Hemodilution ratio (4V’s):  Theoretical

Vein diameter

Valve location

Velocity of blood flow (cm/min)

Volumetric blood flow

Patient’s infusion flow rate

Foor JS, Moureau NL, Gibbons D, Gibson SM. Investigative study of hemodilution ratio: 4Vs for vein diameter, valve, velocity, and 
volumetric blood flow as factors for optimal forearm vein selection for intravenous infusion. J Vasc Access. 2022 May 
7:11297298221095287. doi: 10.1177/11297298221095287. Epub ahead of print. PMID: 35531766.



Hemodilution ratio (4V’s):  Theoretical

Gender
Age

Weight Vein Vein diameter Velocity 
blood flow 
(cm/sec)

Velocity 
blood flow
(cm/min)

Volumetric 
blood flow
(mL/min)

Infusion flow 
rate mL/min

Hemodilution ratio

F/32 59 kilo RCUF 0.12 cm 6.1 366 4.14 4.17 0.99

F/60 66 kilo RCUF 0.26 cm 2.6 156 8.28 4.17 1.99

F/55 77 kilo RCUF 0.24 cm 7.1 426 19.27 4.17 4.63

F/43 61 kilo RCUF 0.58 cm 3.0 180 47.56 4.17 11.41

Patient examples:  4 of the 10 (The results were not associated with device outcomes)

Foor JS, Moureau NL, Gibbons D, Gibson SM. Investigative study of hemodilution ratio: 4Vs for vein diameter, valve, velocity, and volumetric blood flow as factors for optimal
forearm vein selection for intravenous infusion. J Vasc Access. 2022 May 7:11297298221095287. doi: 10.1177/11297298221095287. Epub ahead of print. PMID: 35531766.

RCUF=Right Cephalic Upper forearm
Optimal hemodilution rate is above 3 to 1 ratio



Infusate Characteristics

PH and osmolarity

Vesicant

Irritant

Cytotoxic drug: Vancomycin



pH and infusion drugs

Vancomycin1

2.4 

4.5

Dilantin110

12

https://commons.wikimedia.org/wiki/File:2713_pH_Scale-01.jpg

1Gahart BL, Nazareno AR, Ortega MQ. Gahart’s 2021 Intravenous Medications: A Handbook for Nurses and Health Professionals. Elsevier; 2021.
2Roethlisberger D, Mahler HC, Altenburger U, et al. If Euhydric and isotonic do not work, what are acceptable pH and osmolality for parenteral drug 
dosage forms? J Pharm Sci 2017; 106(2): 446–456.

Roethlisberger (2017)2

There are no clear allowable 

ranges related to pH and 

osmolarity

Parenteral products should 

aim toward being isotonic 

euphydric (physiological pH)

Excessive values of pH and 

osmolarity should be avoided 

as much as possible to 

minimize or prevent local 

damage on vascular 

endothelium and circulating 

blood values



Does pH matter:  Marc Stranz commentary

• As the infusate leaves the catheter tip, the pH is neutralized by the 
carbonic acid-bicarbonate system. The time required for neutralization 
of the pH is a function of the strength of the acid or base and its 
titratable acidity.

• The degree of cellular damage from either low or high pH is determined 
by the type of tissue damage from either low or high pH and the 
duration of the exposure

• In vitro experiments have demonstrated that solution pH values of 2.3 
and 11 kill venous endothelium cells on contact

• The nearer the pH value is to 7.4 the less the damage

Stranz (2002) A review of pH and osmolarity; International Journal of Pharmaceutical 

Compounding May/June 6(3) 216-220



Osmolarity and Infusion drugs

https://en.wikipedia.org/wiki/File:Osmotic_pressure_on_blood_cells_diagram.svg

Guideline or Standard Year Osmolarity for central

Infusion Nurses Society (INS)1 2021 >900 mOsm/L

World Congress on Vascular Access
(WoCoVA)2

2021 >600 mOsm/L

>800-850 mOsm/L 
parenteral nutrition 

1Gorski LA, Hadaway L, Hagle ME, et al. Infusion Therapy Standards of Practice, 8th Edition. Journal of Infusion Nursing. 2021; 44(1S). 
doi:10.1097/nan.0000000000000396 (PS190)
2 Pittiruti M, Van Boxtel T, Scoppettuolo G, et al. European recommendations on the proper indication and use of peripheral venous access devices (the ERPIUP 
consensus): A WoCoVA project. The Journal of Vascular Access. June 2021.doi:10.1177/11297298211023274



Irritant Versus Vesicant

An agent capable of producing discomfort (e.g., 
burning, stinging) or pain as a result of irritation 
to the internal lumen of the vein with or without 
immediate external signs of vein inflammation

A vesicant is an agent capable of causing 
tissue damage when it escapes from the 
intended vascular pathway into surrounding 
tissue

Irritant Vesicant



Ovine study:  Midline (10cm)

• Randomized, controlled, blinded 
ovine study (N=20)

– PPN (peripheral parenteral 
nutrition) 675 and 930mOsm/L

– Vancomycin 4 and 10 mg/mL

– Doxycycline 1mg/mL

– Acyclovir 3.5 mg/mL

– O.9% NACL control arm

• Cytotoxic drugs such as vancomycin 
should be considered for central line 
administration

Test catheters: (95%)
• Median time to failure, 7.5 days
• Range 3-14 days
• Pain 65%
• Swelling 70%
• Blood return absent 42%

Control catheters (60%)
• Median time to failure 7 days
• Range 4.5 to 14 days
• Pain 10%
• Swelling 50%
• Blood return absent 32%

Ryder M, Gunther R, Nishikawa R, Stranz M., et al. Investigation of the role of infusate properties related to midline catheter failure in an ovine model.
Am. J. Health-Syst. Pharm. 2020 Aug; 77(16):1336–1346.



Vancomycin

• Antibiotic

• Human umbilical vein endothelial cells1

• Incompatible with other drugs through Y 
site administration1

• The toxicity is not due to acidic pH1

Dose
Continuous

Cytotoxicity Time period

5mg/mL1 50% cells 24 hours

5 mg/mL1 Close to 100% 72 hours

1Drouet M, Chai F. et al: (2015), Influence of vancomycin infusion methods on endothelial cell toxicity antimicrobial, Antimicrobial Agents and chemotherapy, 

59(2) 930-934
2Scarano, M., D’Arrigo er a;: (2022) Risk of thrombophlebitis associated with continuous peripheral infusion of vancomycin: The effect of dilution, J Vasc 

Access, 2022 May 241

Vancomycin 
concentration 
continuous

Number 
patients

Time to 
asymptomatic 
thrombosis

4 mg/mL2 7 68 ± 16 hours

20 mg/mL2 7 30 ± 11 hours

• Mini-midline tip position2

• 14 patients in the ICU2

• Single center prospective2

• Time to asymptomatic thrombosis2

• Continuous intravenous infusion of 
vancomycin should be preferably centrally 
administered2



Published outcomes:  Selected examples

Maki

Helm

Larsen

Marsh

Bahl



Peripheral IV failure rate:  Maki (1991)

“Nature of infusate administered through a 

peripheral intravenous catheter (PIV) powerfully 

influences the occurrence of infusion phlebitis”

Glucose-containing admixtures

Amino acids and lipid emulsion (PPN)

Potassium chloride

Vancomycin

Amphotericin B

Beta lactam antibiotics (most)

Benzodiazepines

Barbiturates

Phenytoin

Vasoactive pressor amines

Cancer chemotherapeutic agents

Norepinephrine

Adriamycin

Maki: Risk Factors for Infusion-Related Phlebitis and Small Peripheral Venous Catheters (1991) Annals of Internal Medicine pg 850-851



Peripheral IV failure rate: (Helm 2015)

Study type Number of 
studies

Median 
Failure Rate

Mean Failure
Rate

Prospective
Randomized 
Controlled

8 43% 46%

Prospective 
Observational

10 48% 49%

Retrospective 2 58.6% 59%

Helm RE et al, (2015) Accepted and unacceptable : Peripheral IV catheter failure JIN  38(3)  189-203

Peripheral intravenous (IV) catheter 

insertion, the most common invasive 

hospital procedure performed 

worldwide, is associated with a 

variety of complications and an 

unacceptably high overall failure rate 

of 35% to 50% in even the best of 

hands

Accepted but Unacceptable: Peripheral IV Catheter Failure



Peripheral complications non-infectious: (Marsh 2020)

76,977 PIV

33 randomized 
studies

70 observational 
studies

19.3% phlebitis 
with definition

4.5% phlebitis 
without 

definition

13.7% 
infiltration 

extravasation

8%

occlusion

7.3%

leakage

Pain 

6.4%

Dislodgement 
6%

A systematic review and 
meta-analysis
N=76,977 PIV

Peripheral intravenous 
catheter complications are 
unacceptably common
worldwide

Marsh N, Webster J, Ullman AJ, et al. Peripheral intravenous catheter non-infectious complications in adults: A systematic review and meta-analysis.
J Adv Nurs2020;76:3346–3362. https://doi.org/10.1111/jan.14565



Antimicrobials and peripheral catheter failure: Larsen (2022)

• 5,252 PIV’s (4,478 patients)

– 7 randomized controlled trials

– 2 prospective cohort studies

– 2013-2019 time period

Cefepime hydrochloride

Ceftazidime pentahydrate

Flucloxacillin sodium

Lincomycin hydrochloride

Vancomycin hydrochloride

Complication 
rate

19% 

vessel injury

11% 

vessel irritation

Vessel injury

• Occlusion, infiltration, 

extravasation

Vessel irritation

• Phlebitis, pain, tenderness, 

erythema, swelling, palpable 

cord

Larsen EN, Marsh N, et al. (2022) Intravenous antimicrobial administration through peripheral venous catheters-establishing risk profiles from

an analysis of 5252 devices, International Journal of Antimicrobial Agents, 59



Ultrasound Guided PIV Failure: Bahl (2022)

Single center study

N=257

Randomized

Vesicants infused into 37.4%

Oct. 2018- March 2019

Ultra Long 
PIV
4.78 cm

Ultra Long 
PIV
4.78 cm

Standard 
Long PIV
6.35 cm

Standard 
Long PIV
6.35 cm

Vesicant and 
irritant 
infusions

Vesicant and 
irritant 
infusions

Vesicant and 
irritant 
infusions

Vesicant and 
irritant 
infusions

Line 
function

Yes No Yes No

Failure 18 23 26 27

Not failure 23 67 29 44

In addition to poor catheter survival 
outcomes, the safety of delivering 
caustic infusions via PIVCs also needs 
consideration

Vesicant usage does not significantly 
increase the risk of PIVC failure even 
when multiple doses are needed

Bahl A, Hijazi M, Chen N-W (2022) Vesicant infusates are not associated with ultrasound-guided peripheral intravenous catheter failure: A secondary 

analysis of existing data. PLoS ONE 17(1): e0262793. https://doi.org/10.1371/journal.pone.0262793

PIVC failure rates remain high
PIVC = Peripherally Inserted Venous Catheter



Comparing Apples to Oranges

Hemodilution: Central vs. Peripheral Tip 

PICC Catheter Midline Catheter

Vesicant Administration

• Total Parenteral Nutrition (TPN)

• Vasopressors

• Vancomycin

Infusion Nurses Society: (2016) Noncytotoxic Vesicant Medications and Solutions
www.INS1.org on the ONS Learning Center Tab

http://www.ins1.org/


PICC vs. Midline (MST insertion):  Thrombosis

Bahl (2019) Comparison of venous thrombosis complications in midlines versus peripherally inserted central catheters: Are midlines the 

safer option? Clinical and Applied Thrombosis and Hemostasis 25:1-8

4F SL

Midline

N=840 

5.12%

CR-DVT

PICC

N=922

2.6% 

CR-DVT

5F DL

Midline

N=254 

13.38%

CR-DVT

PICC

N=561

8.2% 

CR-DVT

“Midline catheters had 53% greater odds 

of developing CR-DVT than peripherally 

inserted central catheter (PICC) lines”

“Symptomatic catheter related thrombosis 

is a serious life-threatening complication 

that occurs more frequently in midline 

catheters compared to PICCs.”

MST= Modified Seldinger Technique

CR-DVT= Catheter Related Deep Vein Thrombosis



Guidance around the world

Europe

Italy

United States

Australia

Great Britain & Ireland

Canada



WoCoVa:  ERPIUP international consensus 
Organization Date pH for peripheral 

vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant 
for peripheral 
administration

Comments

Proper Indication 
and Use of 
Peripheral Venous 
Access (ERPIUP)

2021 5-9
short to mid-term 
infusion with peripherally 
compatible fluids4

<600 mOsm/L 
<800-850 mOsm/L 
parenteral nutrition 
Short to midterm 
infusion via PVAD4

Peripheral administration 
any drug or solution not 
associated with potential 
endothelial damage4

Solutions with potential irritant effects on 
vein wall by other mechanisms not 
involving pH or osmolarity should be 
preferably delivered by a CVAD . PVADs 
are contraindicated in the following 
circumstances: infusion of vesicant drugs 
or prolonged infusion (>30 min.) of 
peripherally incompatible solutions.

The ERPIUP Consensus (ERPIUP = European Recommendations for Proper Indication and Use of Peripheral venous access)

Pittiruti M, Van Boxtel T, Scoppettuolo G, et al. European recommendations on the proper indication and use of peripheral venous access
devices (the ERPIUP consensus): A WoCoVA project. The Journal of Vascular Access. June 2021.doi:10.1177/11297298211023274

PVAD= Peripheral Vascular Access Device

CVAD= Central Venous Access Device



GAVeCeLT: Organizational Guideline
Organization Date pH for 

peripheral 
vascular 
access device 
(PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant 
for peripheral 
administration

Comments

GAVeCeLT 
DAV Expert 
Note: Choice of device for 
venous access Adult 
Election Intra-hospital 
were chosen on algorithm 
app

2021 Between 5 -9 <800-850 mOsm/L Non-irritant and non-vesicant 
drugs for peripheral 
administration
“The choice between central 
venous access and peripheral 
venous access depends on the 
type of use envisaged for the 
device.”
http://vadexpert.gavecelt.it/

Indications for a central venous access include: -the 
need for intravenous infusion of drugs and solutions 
not compatible with the peripheral route because 
they are potentially associated with endothelial 
damage. This category includes vesicant drugs, 
drugs with pH > 9 or <5, markedly hyperosmolar 
solutions (above 800-850mOsm/L) and many other 
drugs that with different mechanisms, even 
independent of pH and osmolarity, are able to cause 
irritation and/or damage to the endothelium; lists of 
peripherally compatible and non-compatible drugs 
can be found on the web (www.gavecelt.com) or 
textbooks (GAVeCeLT Manual for PICCs and 
Midlines)”

Choice of device for venous access: VAD Expert. Choice of device for venous access|VAD Expert. http://vadexpert.gavecelt.it/. Accessed June 30, 2021.

GAVeCeLT=Gruppo Aperto di Studio 'Gli Accessi Veosi Centrali a Lungo Termine

http://vadexpert.gavecelt.it/


MAGIC: Consensus panel

Organization Date pH for peripheral 
vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant for 
peripheral administration

Comments

Michigan 
Appropriateness 
Guide for 
Intravenous 
Catheters (MAGIC)

2015 Not cited Not cited PIVC, USG PIV and midline are not 
recommended for 
non-peripherally compatible 
infusates1

≤5 days PIVC 
≤14 days USG PIV, midline, acute 

Definition of non-
peripherally compatible 
(e.g., irritants and 
vesicants) including 
parenteral nutrition and 
chemotherapy1

Chopra V, Flanders SA, Saint S, The Michigan appropriateness guide for intravenous catheters (MAGIC): Results from a multispecialty 
panel using the RAND/UCLA appropriateness method, Annals of Internal Medicine supplement, 2015 163, S1-S39

MAGIC = Michigan Appropriateness Guide for Intravenous Catheters

USG=ultrasound guided



INS: Organizational Guideline
Organization Date pH for peripheral 

vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant for 
peripheral administration

Comments

Infusion Nursing 
Society:
Infusion Therapy 
Standards of Practice

2021 Ideally a 
physiological pH, 
infusion of 
extreme pH and 
osmolarity should  
be avoid to reduce 
endothelial 
damage

≤10% and/or 5%
Restricted glucose and 
protein
Concentration for 
peripheral (PN) 
nutrition

<900 mOsm/L (PN)

Avoid use of continuous 
infusion of medication with 
irritant or vesicant 
properties 

Do not use midline 
catheters for continuous 
vesicant medication for 
more than 6 days

Evaluate the risk and 
benefit of intermittently 
infusing vesicant 
medications for more than 
6 days

For time-critical infusion of life saving therapies such 
as vasopressors begin the infusion through a PIVC 
until a CVAD can be safely inserted.  Insert CVAD as 
soon as possible within 24-48 hours for 
vasopressors

Gorski LA, Hadaway L, Hagle ME, et al. Infusion Therapy Standards of Practice, 8th Edition. Journal of Infusion Nursing. 2021; 44(1S). doi:10.1097/nan.0000000000000396

INS=Infusion Nursing Society



Australian Commission on the Safety and Quality in Healthcare : 
Organizational Guideline

Organization Date pH for 
peripheral 
vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant 
for peripheral 
administration

Comments

Management of 
Peripheral 
Intravenous 
Catheters Clinical 
Care Standard

2021 Not cited Not cited Only insert a PIVC 
for medications and 
fluids suitable for 
peripheral 
administration

If all other routes of administration have 
been excluded and IV access is needed 
assess whether peripheral or central 
venous access is appropriate by 
considering: patients' medical history, age, 
clinical and vascular condition, Likelihood of 
repeated and prolonged administration of 
vesicants or irritants such as vancomycin, 
flucloxacillin, potassium or certain types of 
chemotherapy, patients' history of infusion 
therapy and whether there are 
complications associated with its use-for 
example difficulty locating veins

Management of Peripheral Intravenous Catheters Clinical Care Standard (May 2021), Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au



UKI Association of Anaesthetists: Organizational Guideline

Organization Date pH for 
peripheral 
vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant for 
peripheral 
administration

Comments

Safe vascular access 
2016
The Association of 
Anaesthetists of 
Great Britain & 
Ireland

2016 Peripheral 
insertion is 
inappropriate 
for infusion of 
fluids with low 
(<5) or high (>9) 
or intravenous 
access for more 
than 2 weeks

Peripheral 
insertion is 
inappropriate for 
infusion of (some 
fluids and drugs)
<500 mOsm/L for 
more than two 
weeks 

Peripheral insertion is inappropriate for 
some fluids and drugs e.g. high osmolarity 
>500mOsm, potent vasopressors or 
intravenous access for more than 2 weeks.  
Check local or national guidance

Bodenham Chair A, Babu S, Bennett J, et al, Association of Anaesthetists of Great Britain and Ireland: Safe vascular access 2016 (published 

correction appears in Anaesthesia. 2016 Dec:71(12):1503). Anaesthesia; 2016;71(5);573-585, doi:10.1111/anae.13360 



RNAO: Organizational Guideline
Organization Date pH for 

peripheral 
vascular access 
device (PVAD)
administration

Osmolarity for 
peripheral 
administration

Irritant or vesicant for 
peripheral 
administration

Comments

Nursing Best 
Practice Guideline: 
Assessment and 
Device Selection for 
Vascular Access
Registered Nurses 
Association of 
Ontario (RNAO)

2021 Do not use 
peripheral 
catheters for 
continuous 
vesicant 
therapy

<900 mOsm/L Consider the infusate 
characteristics (e.g. 
irritant, vesicant or 
osmolarity) in 
conjunction with the 
anticipated duration of 
infusion therapy and 
availability of 
peripheral access sites

Consultation with a pharmacist may be 
required for high risk or vesicant 
medications

Assessment and Device Selection for Vascular Access, May 2008. https://rnao.ca/sites/rnao-ca/files/Assessment_and_Device_Selection_for_Vascular_Access.pdf

RNAO=Registered Nurses Association of Ontario



What is non peripherally compatible?

Guideline or Standard Year What is non peripherally compatible?

MAGIC2 2015 Irritant, vesicants, chemotherapy,

ERPIUP3 from WoCoVA 2021 Irritant, vesicants, chemotherapy, 
pH <5 and >9, 800-850 mOsm/L

GAVeCeLT1 2021 Irritant, vesicants, chemotherapy, 
pH <5 and >9, 800-850 mOsm/L
Parenteral nutrition

1Choice of device for venous access: VAD Expert. Choice of device for venous access|VAD Expert. http://vadexpert.gavecelt.it/. Accessed June 30, 2021
2Chopra V, Flanders SA, Saint S, The Michigan appropriateness guide for intravenous catheters (MAGIC): Results from a multispecialty panel using the 
RAND/UCLA appropriateness method, Annals of Internal Medicine supplement, 2015 163, S1-S39
3Pittiruti M, Van Boxtel T, Scoppettuolo G, et al. European recommendations on the proper indication and use of peripheral venous access devices (the 
ERPIUP consensus): A WoCoVA project. The Journal of Vascular Access. June 2021.doi:10.1177/11297298211023274

http://vadexpert.gavecelt.it/


Resources

Device Selection

Decision making APPs

Drug APPs

Published drug lists



DAV EXPERT APP:  Device selection

• Languages

➢ Italian

➢ Portuguese

➢ Spanish

➢ English

• Patients
➢ Adult
➢ Children 
➢ Newborn

https://www.gavecelt.it/nuovo/home

• Situation
➢ Emergent/election
➢ Intra-hospital
➢ Extra- hospital



Michigan Magic® APP: Device Selection

https://www.improvepicc.com/magic-app.html

• Indication for PICC

➢ IV antibiotics

➢ Vesicant or irritant 

chemotherapy

➢ Non chemotherapy 

vesicant or irritant

➢ Difficult venous 

access

➢ Frequent blood draws

• Duration of therapy

➢ Less than 5 days

➢ 6-14 days

➢ 15-30 days

➢ More than 31 days

• Device

➢ Peripheral IV

➢ Ultrasound guided 

peripheral IV

➢ Non-

tunneled/Acute 

central venous 

catheter

➢ Midline

➢ PICC

➢ Tunneled catheter

➢ Port

• Decision

➢ Appropriate

➢ Inappropriate

Small list of antibiotics



Infusate Consideration Companion (ICC) APP: Drug tables

Infusate Consideration Companion Does the infusate have irritant or vesicant potential, (BD38831) (7/21)



Infusate Consideration Companion (ICC) hard copy: Drug tables

Infusate Consideration Companion | Does the infusate have irritant or vesicant potential? (BD-38831) (7/21)



Infusate Consideration Companion (ICC) APP: Drug tables

Infusate Consideration Companion Does the infusate have irritant or vesicant potential, (BD38831) (7/21)



Infusate Consideration Companion (ICC) APP: Drug tables

Infusate Consideration Companion Does the infusate have irritant or vesicant potential, (BD38831) (7/21)



Infusion Nurses Society: (2016) Noncytotoxic Vesicant Medications and Solutions www.INS1.org on the ONS Learning Center Tab

Infusion Nursing Society (INS):  Noncytotoxic Vesicant List

Scheduled for update in 2023

Task force members:

• Lynn Hadaway

• Barb Nickel

• Lisa Gorski

• Ruth Vangerpen

• Jennie Ong

• Kathy Kokotis

http://www.ins1.org/


GAVeCeLT:  Manual

Pittiruti M, Scoppettuolo G, (2017) The GAVeCeLT Manual of PICC and Midline, EDRA, Milano Italy p 203-207

Appendix 1:  Main drugs for 
Intravenous infusion

• Name of drug

• Drug pH

• Dilution

• Osmolarity

• Phlebitis (yes/no)



Drug lists:  Non organizational

Hospital pharmacy internal lists

Vascular access team lists

Clinician personal lists

Lists in articles

Published institutional articles



Publication: Manrique-Rodríguez Drug Tables (2022)

• Standardization and Chemical Characterization of Intravenous Therapy in Adult Patients:

A Step Further in Medication Safety (open access)

• Multidisciplinary team to create standardized guidelines on drug administration for Spain

• Most commonly used drugs (106 drugs were included with 183 different concentrations)

– Drug name

– pH

– Osmolarity (based on diluent and concentration and density)

– Vesicant nature

• Includes algorithm for catheter selection

Manrique-Rodríguez S, Heras-Hidalgo I, Pernia-López MS, Herranz-Alonso A, Del Río Pisabarro MC, Suárez-Mier MB, Cubero-Pérez MA, Viera-Rodríguez V, Cortés-Rey N, Lafuente-Cabrero E, Martínez-Ortega MC, 
Bermejo-López E, Díez-Sáenz C, López-Sánchez P, Gaspar-Carreño ML, Achau-Muñoz R, Márquez-Peiró JF, Valera-Rubio M, Domingo-Chiva E, Aquerreta-González I, Ariño IP, Martín-Delgado MC, Herrera-
Gutiérrez M, Gordo-Vidal F, Rascado-Sedes P, García-Prieto E, Fernández-Sánchez LJ, Fox-Carpentieri S, Lamela-Piteira C, Guerra-Sánchez L, Jiménez-Aguado M, Sanjurjo-Sáez M. Standardization and Chemical 
Characterization of Intravenous Therapy in Adult Patients: A Step Further in Medication Safety. Drugs R D. 2021 Mar;21(1):39-64. doi: 10.1007/s40268-020-00329-w. Epub 2020 Dec 21. Erratum in: Drugs R D. 
2021 Jun;21(2):239-265. PMID: 33346878; PMCID: PMC7937591.



The Patient

Who is the patient?

Co-morbidities

Disease state

Vascular status

Medical history



Optimal goal statement

• “On admission the patient will 
have a vascular access plan that 
meets his/her needs.  The plan 
will be re-evaluated at regular 
intervals or as the patient’s 
condition changes”

Barton A, Danek G, Johns P, Coons M. Improving patient outcomes through CQI: Vascular access planning. Journal of Nursing Care Quality. 1998;13(2):77-85.



Patient Response: Flucloxacillin

• Posted by JimL on 12 Dec 2010 5:14 PM 
• IV Flucloxacillin - phlebitis and pain
• I had the misfortune to get an infected drain after my inguinal node dissection and spent 9 days 

in hospital. This became a "raging" cellulitis and didn't respond to the first antibiotic they gave 
me. After 48 hours - by which time I was quite ill, they switched to a double dose of flucloxacillin 
(2gm IV every 6 hours).*

• They said this might hurt a bit, which it did like a cold burning sensation, but it was tolerable. 
However, after 3 doses I began to show a pink track up the vein, and they switched to a new 
cannula. This became the norm 3 doses, new cannula. One or two cannulas they pushed to 4 
doses, and those veins swelled up, and are only just going back to normal. All the other 
cannulas left bruises and "needle" tracks. By the end, my arms hurt as much as the cellulitis.*

• They were running the drip at around an hour to deliver the dose.*
• Has anyone else had a similar experience. If you've had flucloxacillin without problems, how 

quickly (and how) was it delivered.*
• Thanks, Jim*

*Comment pulled from public statement via online community.

https://community.macmillan.org.uk/cancer_types/melanoma-forum/33882/iv-flucloxacillin-phlebitis-and-pain, downloaded 1/8/2019, posted by Jim L online community

http://community.macmillan.org.uk/members/JimL/default.aspx
http://community.macmillan.org.uk/cancer_types/melanoma/f/114/p/33882/389552.aspx
https://community.macmillan.org.uk/cancer_types/melanoma-forum/33882/iv-flucloxacillin-phlebitis-and-pain


Patient Response: Flucloxacillin

10 starts and Restarts – 7 days (Cost?) 

https://community.macmillan.org.uk/cancer_types/melanoma-forum/33882/iv-flucloxacillin-phlebitis-and-pain, downloaded 1/8/2019, posted by Jim L online community

https://community.macmillan.org.uk/cancer_types/melanoma-forum/33882/iv-flucloxacillin-phlebitis-and-pain


Blood – 3 units

Vancomycin

Zosyn

Kefzol

Zofran

Lab draws BID (2x day) 

or TID (3 x day)



The choice between peripheral and central access

• Central veins have higher flow and diameters than peripheral veins which makes it critical to 
understand the infusate, length of therapy, and who is the patient in selecting a VAD (vascular 
access device)

• pH and osmolarity remain a factor in device selection and consideration

• Vancomycin is cytotoxic and should be considered for central administration1

• Guidelines give parameters for osmolarity and some for pH on central administration, but all 
agree vesicants and irritants should be considered for central administration

• Resources in the form of APP’s, books and handbooks are available to find the pH of a drug and 
complications during infusion such as; phlebitis, thrombosis, thrombophlebitis, tissue necrosis, 
pain on infusion and erythema to help determine if a drug is a vesicant or irritant and assist in 
vascular access device selection

1Drouet M, Chai F. et al: (2015), Influence of vancomycin infusion methods on endothelial cell toxicity antimicrobial,

Antimicrobial Agents and chemotherapy, 59(2) 930-934



The choice between peripheral and central access

One stick to complete the therapy involves assessing the patient for:

– Length of therapy

– Infusate

– Patient history and comorbidities

The entire patient picture

Gorski LA, Hadaway L, Hagle ME, et al. Infusion Therapy Standards of Practice, 8th Edition. Journal of 
Infusion Nursing. 2021; 44(1S). doi:10.1097/nan.0000000000000396
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