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Documentation is knowledge.  
Monitoring and documenting the 

vascular access status allows 
preservation of the patients’ lifelines. 

Maurizio Gallieni 
Nephrology and Dialysis Unit  

San Carlo Borromeo Hospital  

University of Milano, Italy  

 



Physical activity and mortality risk 

Lee et al. The impact of excessive endurance exercise on the heart. BCMJ 2016; 58: 203-209 



Abraham Verghese: A doctor's touch - Published 26 September 2011 

Modern medicine is in danger of losing a powerful, old-fashioned tool: human 
touch. Physician and writer Abraham Verghese describes our strange new 
world where patients are merely data points, and calls for a return to the 
traditional one-on-one physical exam. 



Electronic Health Records (EHRs) and physician 
disillusionment 



Electronic Health Records (EHRs) and physician 
disillusionment 

Eric J. Topol, MD: I wanted to get to this problem 
we have today of the disillusioned physician. As all 
of us here know, the rate of suicide among 
physicians is the highest ever recorded; [rates of] 
depression, burnout, and overall disenchantment 
are incredibly high. 
 
Abraham Verghese, MD: My sense, and I do not 
have data to point to this, is that a lot of the 
dysfunction stems from that little piece of 
technology, the electronic medical record, given 
that [medicine] is a human-to-human interaction 
and we have someone who cannot do what they 
want to do because they are forced to answer a lot 
of inbox queries and so on. There is a very famous 
study by Christine Sinsky, MD, showing that for 
every hour that you spend with the patient 
cumulatively, you spend 2 hours on the computer 
and 1 more hour of your personal time, and that is 
just too much.  

Abraham Verghese, MD 
Professor for the Theory and Practice of 
Medicine Stanford University Medical 
School 



Physical activity and mortality risk 

Lee et al. The impact of excessive endurance exercise on the heart. BCMJ 2016; 58: 203-209 



Can Fam Physician. 2015 Oct; 61(10): 846–848. 



Can Fam Physician. 2015 Oct; 61(10): 846–848. 

• Electronic medical records improve quality of care, patient 
outcomes, and safety through improved management, reduction in 
medication errors, reduction in unnecessary investigations, and 
improved communication and interactions among primary care 
providers, patients, and other providers involved in care. 

• Electronic medical records have been demonstrated to improve 
efficiencies in work flow through reducing the time required to pull 
charts, improving access to comprehensive patient data, helping to 
manage prescriptions, improving scheduling of patient 
appointments, and providing remote access to patients’ charts. 

• Electronic medical records capture point-of-care data that inform 
and improve practice through quality improvement projects, 
practice-level interventions, and informative research. 

CLOSING ARGUMENTS — YES - Donna P. Manca MD 



• Electronic medical records were funded and promoted 
because they were thought to improve care. 

• The health care system did not change to allow electronic 
support of better care. Electronic medical records are still 
used in much the same ways as paper charts. 

• The overall result is no improvement in care or outcomes. 

CLOSING ARGUMENTS — NO - Michelle Greiver MSC, MD 

Can Fam Physician. 2015 Oct; 61(10): 846–848. 



https://www.healthit.gov/providers-professionals/why-adopt-ehrs 

EHR adoption can give health care providers: 
• Accurate and complete information about a 

patient's health.  
• The ability to quickly provide care.  
• The ability to better coordinate the care they give.  
• A way to share information with patients and their 

family caregivers.  

Benefits of Electronic Health 
Records: 

Better Information Means 
Better Health Care 



https://www.healthit.gov/providers-professionals/why-adopt-ehrs 

EHR adoption can give health care providers: 

Accurate and complete information about a patient's 
health. This enables providers to give the best possible 
care, whether during a routine office visit or in a 
medical emergency, by providing the information they 
need to evaluate a patient's current condition in the 
context of the patient's health history and other 
treatments. 

Benefits of Electronic Health 
Records: 

Better Information Means 
Better Health Care 



https://www.healthit.gov/providers-professionals/why-adopt-ehrs 

EHR adoption can give health care providers: 

The ability to quickly provide care. In a crisis, EHRs 
provide instant access to information about a 
patient's medical history, allergies, and medications. 
This can enable providers to make decisions sooner, 
instead of waiting for information from test results. 

Benefits of Electronic Health 
Records: 

Better Information Means 
Better Health Care 



https://www.healthit.gov/providers-professionals/why-adopt-ehrs 

EHR adoption can give health care providers: 

The ability to better coordinate the care they give. This 
is especially important if a patient has a serious or 
chronic medical condition, such as diabetes. 
A way to share information with patients and their 
family caregivers. This means patients and their 
families can more fully take part in decisions about 
their health care. 

Benefits of Electronic Health 
Records: 

Better Information Means 
Better Health Care 



Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 



Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 

Tablet based, point of care data collection 



SWOT analysis of Electronic Health Records 
in vascular access 

Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 



STRENGTHS: 
• data entered on the spot, next to patient's bed, 
• easy and quick access to information about the patient, 

analysis and decision support, 
• consideration of the patient after the process of nursing care, 
• rationalization of work, 
• prevent loss of data between health care, 
• integration scatter in the data from of the various existing 

forms, 
• there is no duplication of nursing documentation, 
• in re-hospitalization would not be necessary to look for 

documentation in the central archive administration 

Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 

SWOT analysis of Electronic Health Records 
in vascular access 



STRENGTHS: 
Weaknesses: 
• electronic record includes a narrow set of data, depending 

on the characteristics of end-stage renal disease patient 
treatment and probationary covers only one 

• nursing diagnosis covers only the data which relate to 
nursing care and treatments that are not covered by other 
performers of health care team 

• the application does not allow data to be printed on paper 
• no connection with the hospital information system 

Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 

SWOT analysis of Electronic Health Records 
in vascular access 



OPPORTUNITIES: 
• the solution is a good basis for further development of e-

nursing documentation 

THREATS: 
• costs are too high for the introduction of software solutions 

(ICT) 
• involves too much work with the computer rather than the 

patient, 
• aversion of nursing personnel, especially of nurses, who do 

not have computer knowledge, 
• reduction of professional attention and critical thinking 

Krel C, et al. Austin J Nephrol Hypertens. 2016; 3(1): 1054. 

SWOT analysis of Electronic Health Records 
in vascular access 



• Monitoring and surveillance of vascular access are an integral 
part of the care of the hemodialysis patient.  

• There are different techniques and methods available for 
identifying access dysfunction.  

• Despite multiple studies that have been performed, there is 
still no consensus as to the best methodology to use.  

• Physical exam and clinical evaluation remain key in detecting 
access problems. This along with a surveillance method 
chosen by the clinic can provide early identification of 
stenosis allowing for timely intervention of access 
dysfunction.. 

Arslanian J. Nephrol News Issues. 2015 Mar;29(3):38-42. 

JOAN ARSLANIAN, Clinical 
director/nurse practitioner at 
New York Hospital Queens - 
Trude Weishaupt Memorial 
Dialysis Center 



J Am Soc Nephrol 2011; 22: 1526-1533.  

An effective surveillance program may allow the early detection 
of patient access dysfunction before the patient develops 
complications.  

More frequent episodes of intradialytic hypotension and lower 
predialysis systolic BP are associated with increased rates of 
vascular access thrombosis.  



CLINICAL 
ASSESSMENT 

INTERVENTIONS 

MONITORING 
and 

SURVEILLANCE 

DOCUMENTATION 

EVERYDAY 
EVERY SHIFT  
EVERY PATIENT 

LOOK 
LISTEN 
FEEL 





To date, randomized controlled trials have not consistently 
shown that surveillance improves outcomes in grafts, and 
there is limited evidence that surveillance reduces 
thrombosis without prolonging the life of native fistulae.  
In conclusion, current evidence does not support the 
concept that all accesses should undergo routine 
surveillance with intervention. 



The bigger question for IBM is not whether health care will 
see a revolution in artificial intelligence but who will drive it. 

Are electronic health databases the path forward to 
artificial intelligence mediated clinical care? 

The example of 
the IBM 

supercomputer 
WATSON 



WATSON Oncology video 



https://www.statnews.com/2017/09/05/watson-ibm-cancer/ 

“… three years after IBM began selling Watson to 
recommend the best cancer treatments to doctors around 
the world, a STAT investigation has found that the 
supercomputer isn’t living up to the lofty expectations IBM 
created for it.” 



CONCLUSIONS 

• Collecting data has always been of extreme importance for 
advancing science, including clinical medicine 

• Such concept justifies the title of this presentation 
“Documentation is knowledge” and the consequent 
assertion that “Monitoring and documenting the vascular 
access status allows preservation of the patients’ lifelines” 

• On the other hand, we should be aware that dehumanizing 
clinical care can have unwanted effects and backlashes, as 
suggested by Dr. Abraham Varghese from Stanford 
University. 

• The application of artificial intelligence to clinical medicine 
is only a matter of time and we should be prepared to make 
the best use of it. 
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Joao Fazendeiro 

Present professional position and workplace: 
Director Nursing Care, Fresenius Medical Care, Porto – Portugal  

Education / Past Experience: 
Academic Education: 
Advanced Studies in Nursing Science  
General Nursing Bachelor (School of Nursing Dr. Ângelo da Fonseca - Coimbra) 
Complementary Course (School of Nursing Ana Guedes - Porto) 
MMBA - Executive Training (Católica Porto Business School - Porto) 
Procurement - Executive Training (Porto Business School, UP - Porto) 

Additional Training: 
Pedagogical Training of Trainers, Project Management (Projektor – Berlin, Germany), Service Management 
(Projektor – Berlin, Germany), Management/Negotiation (Projektor – Berlin, Germany) 
Work experience:  
Hospital Centre of Vila Nova de Gaia 
Jan 1986 – Jan 1991 | Emergency Room, Jan 1991 – Ago 1997 | Coronary Intensive Care (includes 1 year 
as Chief of Service), Ago 1997 – Mar 2008 | Hemodynamics Laboratory – angiography, angioplasty IVUS 
(includes activity as responsible for the implementation of a Quality System) 
Fresenius Medical Care: 
Aug 1987 – Dec 1998 | Nursing care of hemodialysis patients, Dec 1998 – Jan 2004 | Deputy Head nurse 
and nursing care, Jan 2004 – Dec 2007 | Head nurse of Dialysis Clinic  
Recent publications: 
Co-author and scientific coordinator of: 
Dialysis Manual for Nurses | Almedina, Lisboa, Portugal 
Vascular Access Manual | Fresenius Medical Care, Lisboa, Portugal 
Home Dialysis Manual | Fresenius Medical Care, Lisboa, Portugal 



Make our daily work visible: Nursing assessment and 
documentation of vascular access is a true value! 

João Fazendeiro Matos | EDTNA/ERCA 2017 | Krakow | 10.09.2017 



Nursing Care…  

Let’s make our 

daily work 

visible! 



How do we know? 

Altamira Cave 

…that prehistoric facts did occur? 

https://www.google.pt/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjToPrC8t3VAhUMnRoKHZQrAfQQjRwIBw&url=https://br.pinterest.com/pin/84161086767308615/&psig=AFQjCNHTMX5Byo4vYhbCP4FDbWLkemEOrg&ust=1503046400597302


How do we know? 

…if buildings are safe? 

• Construction plans 

• Engineering drawings 

• Bill of materials 

• Measurement Books 

• Tests Result Records 

• Architectural Blueprints 

• … 



Care process representation 

+ ? 



What goes on inside? 

Work 

Care 

Commitment 

Professionalism 

Quality 



It’s all about … 

0000 0101 1010 0011 1100 1001 DATA 



But what is data and what can we do with it? 

Data  

Unprocessed facts and figures 
without any added interpretation 
or analysis.  
 

Information  

Meaningful interpreted data.  
 

Knowledge 

Useful combination of 
information, experience and 
insight.  



In the past… 

Nursing notes before the computer 



The evolution line 



Systematization matters 

Blue 

Green 

Pink 

Yellow 

Orange 

Red 

Purple 

 



The importance of a good tool 

What the user 
actually needs 

How the need was 
described 

How the project 
leader understood it 

How the 
programmer wrote it 



The importance of a good tool 

What the user 
actually needs 

How the need was 
described 

How the project 
leader understood it 

How the 
programmer wrote it 



Our data collection tools 

Computer-aided tools for Vascular Access 

European Clinical Database 

Partly under ‘Phase out’ Integrated into  



Documentation Good Pratices 

• Accurate 

• Reliable 

• Timely 

• Meaningful 

• Systematic 

• Secure 

• Confidential 

• Retrievable 

• User-friendly 

• Easy 

 



Good tools are important but context is 
everything! 



Our reality 



Training is essential 

• The use of the 

documentation tool  

• The concepts, practices and 

technical expertise 

Training on: Theory without practice is foolish, but 

practice without theory is dangerous. 

Chinese saying 

Theory without practice is empty; 

practice without theory is blind 

attributed to Kant 

Theoretical 

Theoretical-practical 

Practical 

https://www.segurohealthandsafety.co.uk/health-and-safety-training/asbestos-awareness-training-online/


• Centrally structured 
(with inputs from centres) 

• Systematic 

• Reproducible  

• Accredited 

Our training is… 



What/How do we assess? 
 

Assessment of 

blood flow & 

recirculation  

Physical 

evaluation 

of  VA 

Patient 

Interview & 

Global 

Assessment 



What/How do we assess? 

GASTRO-INTESTINAL SYMPTOMS 

Assessment of 

blood flow & 

recirculation  

Physical 

evaluation 

of  VA 

Patient 

Interview & 

Global 

Assessment 

CHRONIC INTERDIALYTIC MUSCLE CRAMPS 

PAIN DISTRESS 

OEDEMA 

CARDIO-RESPIRATORY SYMPTOMS 

MOBILITY 

SKIN COLOURS AND INTEGRITY  

CHANGES IN MENTAL STATUS 



CANNULATION 

PATENCY CHECK 

ARM ELEVATION TEST 

CHARACTERISTICS OF THE LIMB ACCESS 

LOCAL SIGNS/SYMPTOMS OF INFECTION 

ACCESS CANNULATION TRACK 

DIFFICULTIES OF CANNULATION 

What/How do we assess? 

Assessment of 

blood flow & 

recirculation  

Physical 

evaluation 

of  VA 

Patient 

Interview & 

Global 

Assessment 

SIGNS/SYMPTOMS OF PERIPHERAL ISCHEMIA 

QA ASSESSMENT 



What/How do we assess? 

DRESSING SURROUNDING SKIN 

COMPLICATIONS 

EXIT SITE SIGNS/SYMPTOMS OF INFECTION 

PATENCY CHECK 

Assessment of 

blood flow & 

recirculation  

Physical 

evaluation 

of  VA 

Patient 

Interview & 

Global 

Assessment 



Research  a drive for training development 

Nursing Research Concept 

• Participation at  



Research on the Vascular Access 



Published articles on the Vascular Access & Care 
Safety 



Publications available for the scientific community in general* 

2016 2011 2011 2014 

Endorsed by  

Vascular Access Society 

Hard Copy publications 
Fresenius Medical Care and collaborations 



International experience/knowledge sharing on 
VA 



Make our daily work visible: Nursing assessment 
and documentation of vascular access is a true 
value! 

Patient Outcomes 



Make our daily work visible: Nursing assessment 
and documentation of vascular access is a true 
value! 
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Cristina Miriunis 

Present professional position and workplace: 

Senior Nursing Care Manager, Care Delivery, Fresenius Medical Care Deutschland GmbH 
I am also a Marketing specialist since 2006 after graduation of the University of Marketing and 
International Economic Relations – Specialization Marketing in Bucharest Romania. 

Education / Past Experience: 

Graduated in Nursing in 1993 in Bucharest, Romania and worked as nurse in the Anesthesiology 
and Intensive Care Unit of Clinical Hospital Coltea from 1993 to 1995 and, later on, in the 
University Emergency Hospital in Bucharest, from1995 to 1999.  
In 1999 joined Fresenius Medical Care Romania with the position of application specialist for 
acute dialysis and followed her carrier development to junior product manager acute therapies. 
In 2009 moved to Fresenius Medical Care headquarters in Germany as Clinical Nurse Consultant 
in Nursing Care – Care Delivery. 
Also a Marketing specialist since 2006 after graduation of the University of Marketing and 
International Economic Relations – Specialization Marketing in Bucharest Romania. 
In 2017 gradueated Fresenius Medical Care Business management Curricullum 

Summary of main areas of interest and experience: 

• Highly interested in patient centred care, quality in healthcare, training and education and 
communication in the field of nursing 

Recent publications: 

1.Collaboration with EDTNA / ERCA for development of Go Green in Dialysis 
2. Collaboration with EDTNA / ERCA for development of guidelines on vascular access 
cannulation and care (Endorsed by Vascular Access Society). 
3. Co-author of „Cannulation technique influences arteriovenous fistula and graft survival“ – MT 
Parisotto et al, Kidney International, 09 April 2014 



Nothing has happened if it was not documented! 

A long awaited tool to support vascular access monitoring 

Cristina Miriunis| EDTNA/ERCA 2017 | Krakow | 10.09.2017 



• Dialysis patients’ survival depends on 
well-functioning vascular access (VA), 
being arteriovenous fistula (AVF) the 
optimal, with the lowest rate of 
complications, lower morbidity and 
reduced maintenance costs in respect 
to central venous catheters (CVC).  

• In 2006 KDOQI introduced a list of 
rules defining a good functioning 
access and among them the statement 
that “it  should be easily cannulated”, 
so moving the focus from the surgical 
aspects of the vascular access 
preparation to the way it is handled in 
the normal clinical practice. 

Introduction 



Vascular Access Surveillance and Monitoring: 
reporting of physical evaluation 

• Fresenius Medical Care have 
been implemented in 
NephroCare Clinics a Vascular 
Access reporting system. 

• The data from all treatments 
are collected in electronic 
format directly from the 
haemodialysis machines and 
inserted into a database. 



AVF / AVG 

 

Vascular Access Assessment: AVF/AVG 

Patency Check 

 Thrill 

 Bruit 

 Pulse 

Signs/Symptom 
of Infections 

 Redness 

 Swelling 

 Local pain 

 Local exudate 

 Local haematoma 

 Local hyperthermia 

 Pyrexia  

Characteristic 
Limb Access 

 Local haematoma 

 Break of continuity 
of the skin 

 Paleness 

 Cyanosis 

 Decrease of 
sensitivity  

 Paresthesia 

 Ischemic lesions 

 Signs / Symptoms of 
peripheral ischemia 

VA cannulation 
track 

 Aneurysm / Pseudo 
aneurysm 

 Collateral veins 
developed 

 

Arm Elevation 
Test Performed 

 Yes/No 

 Collapse of AV 

 Drainage Impairment 

Cannulation 
Parameters 

 Cannulation 
Technique  

 Arterial Needle 
direction 

 Bevel Orientation 

 Distance between 
needle tips 

 Needles Rotation 

 Difficulties during 
cannulation 



Patency Check: Assessment 

Action Possible signs of complications 

Feel the fistula  
palpation 

Character of pulse, change in 
temperature, atypical warmth, 
tenderness 
Direction of the flow, flow 
characteristics along the fistula 
(thrill versus pulse) 
N.B. The thrill should feel 
like a continuous vibration, 
not a strong pulsation 

Listen to the fistula 
 auscultation  

Auscultation for bruit along the 
vein for the quality of the sound 
and its amplitude 
 
N.B. The bruit – a whooshing 
sound – should be strong 
and continuous; each sound 
linked to the one before 

Parisotto, MT and Pancirova, J, eds. Vascular Access Cannulation and Care: A Nursing Best Practice Guide for 
Arteriovenous Fistula. 2nd ed.; 2015. ISBN: 978-84-617-0567-2. Available from 

http://www.edtnaerca.org/pages/education/publications.php. 



Patency Checks 

Thrill • Clear (purring or vibrating)  
• Dull 
• Absent 

Bruit • Continuous 
• Discontinuous 
• Absent 
• Not performed 

Pulse • Normal 
• Hyper-pulsation 
• Hypo-pulsation 
• Absent 

Data Input: Patency Check 



Local Signs/Symptoms of Infection: Assessment 

Action 
Possible signs of 

complications 

Look the fistula  
inspection 

Oedema, redness, 
swelling, bruising, 
haematoma, rash or 
break in skin, bleeding, 
other exudate, aneurysm 
or pseudo-aneurysm 

Parisotto, MT and Pancirova, J, eds. Vascular Access Cannulation and Care: A Nursing Best Practice Guide for 
Arteriovenous Fistula. 2nd ed.; 2015. ISBN: 978-84-617-0567-2. Available from 

http://www.edtnaerca.org/pages/education/publications.php. 



Local Signs/Symptoms of 
Infection 

Yes (the list of symptoms will be 
opened as per current version) 

• Redness 
• Swelling 
• Local pain 
• Local exudate 
• Local haematoma 
• Local hyperthermia 
• Pyrexia  

No  (no additional data to input) 

Blood Culture Taken 
 

• Will appear only if the “Local 
Signs/ Symptoms of Infection” 
is set to “Yes” 

Data Input: Local Signs/Symptoms of Infection 
 



Characteristics of the Limb 
Access 

Characteristics of the Limb Access • Local haematoma 
• Break of continuity of the skin 
• Paleness 
• Cyanosis 
• Decrease of sensitivity  
• Paresthesia 
• Signs or symptoms of 

peripheral ischemia 
• Ischemic lesions 
• Normal 

Data Input: Characteristic of the Limb Access  
 



Characteristics of the Limb 
Access 

Access cannulation track • Aneurysm / Pseudo aneurysm 
• Collateral veins developed 

Arm elevation test performed? 

Yes • Collapse of AV 
• Drainage Impairment 

No (no additional data to input) 

https://www.youtube.com/watch?v=1UeyTCqFYPM 
 

Data Input: Limb Access  
 

NOTE: 

• Arm Elevation Test 
• Applies only to an AVF 
• Does not work as well in upper arm accesses 

https://www.youtube.com/watch?v=1UeyTCqFYPM


Rope Ladder Buttonhole Area 

Cannulation Technique  

Needle direction and bevel orientation 

Antegrade bevel down Retrograde bevel up 

Cannulation parameters 
 
 



Cannulation 

Cannulation Technique • Rope ladder 
• Area 
• Buttonhole puncture technique 

Arterial Needle direction • Antegrade 
• Retrograde 

Arterial Needle Placement Bevel 
Orientation 
Venous Needle Placement Bevel 
Orientation 

• Bevel Down 
• Bevel Up 
 

Arterial Needle Rotation 
Venous Needle Rotation 

• Yes 
• No 

Distance between needle tips • < 3 cm 
• > 6 cm 
• Between 3 – 6 cm 

Data Input: Cannulation parameters 
 
 



Difficulties during cannulation 

Yes • Site of Difficulty 
• Arterial site 
• Venous site 
• Arterial/Venous site 

• Difficulties of cannulation 
• Problematic Accessibility 
• Delayed development 
• Swelling 
• Previous haematoma or 

infiltration 

No (no additional data to input) 

Data Input: cannulation difficulties  
 
 



By reporting every difficulty occurring during a 
cannulation procedure, the tool allows classification of 
the Vascular Accesses based on an objective evaluation 

Score 
“1” 
very 
easy VA 

Score 
“5” very 
complex 

VA 

Score “3” Medium complex VA 

Report of cannulation difficulties  
 
 



CVC 

 

Vascular Access Assessment: CVC 

Dressing 
surrounding skin 

 Erythema 

 Excoriation 

 Normal 

Exit Site 
Signs/Symptoms of 

Infection 

 Redness 

 Swelling / Tracking 
along exit site 

 Local pain 

 Local bleeding/ 
exudate / pus 

 Local haematoma / 
oedema  

 Local hyperthermia 

 Crusting 

Branch Patency 
Check 

 Locking Solution 
Removal 

 Blood aspiration 

 Flushing 

 Difficulties of 
Catheter Patency 
Check? 

Complications 

 Dislocation 

 Cuff extrusion 

 Material degradation 

 Catheter fracture / 
damage 

 Inverted lines to 
perform the 
treatment 

 No complication to 
report 

 

MrVICTOR 
score 

 The tool enables 
nurse to recognise 
early signs of 
infection in different 
races, as measures to 
prevent 
complications.  

Exit-Site Care 

 Type of dressing 

 Frequency 

 Medication applied 



Data Input: Exit Site Signs/Symptoms of 
Infection 
 

Exit Site Signs/Symptoms of Infection 

Yes (the list of symptoms will be 
opened as per current version) 

• Redness 
• Swelling / Tracking along exit 

site 
• Local pain 
• Local bleeding/ exudate / pus 
• Local haematoma / oedema  
• Local hyperthermia 
• Crusting 

No  (no additional data to input) 

Blood Culture Taken 
 

• Will appear only if the “Exit Site 
Signs/ Symptoms of Infection” 
is set to “Yes” 

Swab Culture Taken • Will appear only if the “Exit Site 
Signs/ Symptoms of Infection” 
is set to “Yes” 



Arterial / Venous Lumen Patency Check 

Locking Solution Removal • Normal 
• Difficult 

Blood aspiration • Normal 
• Difficult  
• Presence of clots 

Flushing • Normal 
• Difficult 

Data Input: Patency check 
 
 



Data Input: catheter patency check difficulties 
 

Difficulties of Catheter Patency Check? 

Yes • The value will be automatically 
set to “Yes” also if at least one 
of the sub-group “Locking 
Solution Removal”, “Blood 
aspiration” and “Flushing” is set 
different to “Normal” 

No (no additional data to input) 



By reporting every difficulty of catheter patency check, 
the tool allows classification of Vascular Accesses based 

on an objective evaluation 

Score 
“1” very 
easy 
CVC 

Score “5” 
very 

complex 
CVC 

Score “3” Medium complex CVC 

Report of catheter patency check difficulties  
 



Data Input: Complications 

Complications 

Complications • Dislocation 
• Cuff extrusion 
• Material degradation 
• Catheter fracture / damage 
• Inverted lines to perform the 

treatment 
• No complication to report 



Data Input: Exit Site Care 
 

Exit Site Care 

Exit Site Care general information • Exit-Site care frequency 
• Every treatment 
• Twice per week 
• Weekly  

• Dressing type used 
• Gauze Dressing 
• Transparent Dressing 
• Other (please specify) 
• No Dressing 

• Is a pharmacological therapy 
used? 
• Yes 
• No 

Exit Site care performed? 
• Yes 

• Exit-site care performed by? 
• List of Medical/Nurse users 

• No  (no additional data to input) 



Documentation supports us!  

• Plan, coordinate effort, and adopt 
elective intervention for the 
correction of access dysfunction 

• Use the lessons learned from 
reporting to continuous train and 
educate the nurses and patients on 
proper and efficient vascular access 
preservation 

• Analyze data and publish 
comprehensive results to guide and 
improve practice across the world 

 



• Despite the varying data 
regarding access monitoring 
techniques, early identification of 
failing accesses does provide the 
opportunity for elective repair of 
vascular access sites.  

• Access monitoring allows 
planning, coordination of effort, 
and elective intervention for the 
correction of access dysfunction, 
rather than as urgent procedures 
with the potential need for 
hospitalization or catheter 
placement or access 
replacement. 

 

 

Summary 
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Giving life to numbers! A comprehensive data analysis to improve 

knowledge and practice on vascular access management 
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How can we transform a mass of numbers in a set of 
intelligible information? (1/2) 



How can we transform a mass of numbers in a set of 
intelligible information? (2/2) 

• By conveying the numbers to 
specific statistical analysis 

capable of providing 
information 



Statistical results 
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 Parameter  Category  Reference  HR  95% CI  p value 
Marginal 

p value 

Age 
18-50 years 
65-76 years 
>75 years 

50-65 years 
1.01 
1.03 
1.45 

0.86 
0.89 
1.26 

1.19 
1.18 
1.67 

0.91 
0.72 
<0.0001 

 <0.0001 

Gender Male Female 0.93 0.84 1.04 0.21   

Diabetes Yes No 1.12 1.00 1.26 0.06   

Heart failure Yes No 1.39 1.12 1.72 0.003   

Vintage 
6-24 months 
≥24 months 
Unknown 

0-6 months 
1.04 
0.98 
0.55 

0.81 
0.77 
0.26 

1.33 
1.24 
1.18 

0.79 
0.84 
0.13 

 0.34 

Platelet  
Anti-aggregation 

Yes No 1.11 1.00 1.24 0.05    

Fistula type Graft Fistula 1.74 1.48 2.06 <0.0001   

AV-fistula location Right Left 1.13 1.01 1.27 0.03 
  

AV-fistula location Proximal Distal 1.49 1.33 1.67 <0.0001 



From data collection to knowledge to patient 
outcome improvement 

Let´s start with definitions 
from Cambridge dictionary 

DATA 

Information, especially facts 
or numbers, to be examined 

and considered and used 
to help decision making 

KNOWLEDGE 

facts, information, and skills 
acquired by a person through 

experience or education; 
the theoretical or practical 
understanding of a subject 

C
R

I
T
I
C

A
L
 T

H
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N

K
I
N

G
 

Decision 
making 



Example of figures related to AVF and AVG signs of 
infection  

63,6% 

37,4% 36,1% 

10,4% 

23,1% 
19,7% 

0,5% 

Redness Swelling Local pain Local exudate Local haematoma Local 
hyperthermia 

Pyrexia 

AVF – AVG: Local Signs / Simptoms of Infection 

12,854  

dialysis patients monitored in Clinics using VASACC module 

(number of treatments with signs/symptoms of infections detected 402 out of 145.323 treatments (0.28%)) 

 

Data source: EuCliD data extraction April 2016 



Example of figures related to CVC signs of infection 

80,62% 

8,21% 10,38% 
5,02% 4,22% 

15,62% 
10,38% 

4,10% 1,60% 1,03% 

18,93% 

CVC Exit-Site Signs / Simptoms of Infection 

3,356  

dialysis patients monitored in Clinics using VASACC module 

(number of treatments with signs/symptoms of infections detected 877 on 33.353 treatments (2.6%)) 

 

Data source: EuCliD data extraction April 2016 



Example of figures related to AVF/AVG and CVC 
patency problems 
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Pulse - 

Hypopulsating 
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4071 
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2867 

Blood 
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Difficult 

Blood 

Aspiration 

Presence of  

Clots 

Locking 

Solution 

Aspiration  

Difficult 

Flushing      

Difficult 

CVC 

Patency 

88,473  

dialysis treatments monitored 

(in 655 treatments patency problems where detected) 

 

Data source: EuCliD data extraction April 2016 

48,614  

dialysis treatments monitored (in 10,191 treatments 

patency problems where detected) 

 

Data source: EuCliD data extraction April 2016 



What can we learn from these figures? 

80,62% 

8,21% 10,38% 5,02% 4,22% 15,62% 10,38% 4,10% 1,60% 1,03% 
18,93% 

CVC Exit-Site Signs / Simptoms of 
Infections 

3,356  

dialysis patients monitored in Clinics using VASACC 

module (number of treatments with signs/symptoms of 

infections detected 877 on 33.353 treatments (2.6%)) 

 

63,6% 
37,4% 36,1% 

10,4% 23,1% 19,7% 
0,5% 

AVF – AVG: Local Signs / Simptoms of 
Infections 

12,854  

dialysis patients monitored in Clinics 

using VASACC module 

(number of treatments with signs/symptoms of infections 

detected 402 out of 145.323 treatments (0.28%)) 
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(in 10,191 
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patency 

problems 
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detected) 



From data collection to knowledge to nursing 
practices improvement 

Let´s start with definitions 
from Cambridge dictionary 

DATA 

Information, especially facts 
or numbers, to be examined 

and considered and used 
to help decision making 

KNOWLEDGE 

facts, information, and skills 
acquired by a person through 

experience or education; 
the theoretical or practical 
understanding of a subject 

C
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N
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G
 

Decision 
making 



Data collection can help us to improve nurses 
practices using specific training programmes 

2009 

 10 countries / 171 centres / 10,807 patients 

 

 

 

 

 

 

 

 

 

2015 

• Data collected in 2015:  
 Sweden(1 clinic) 
 United Kingdom (54 clinics) & Ireland (3 

clinics) 
 Portugal (8 clinics) 
 Italy (6 clinics) 
 Slovenia (4 clinics) 
 Hungary(3 clinics) 
 Slovakia (2 clinics) 
 Chech Republic(22 clinics) 
 Romania (1 clinic) 
 Turkey (46 clinics) 
 Russia (3 clinics) 

 A total of 17.956 patients are daily monitored 
from nurses thanks to an accurate data 
collection). 

 Romania 
 Poland 
 Turkey 
 South Africa 
 Slovenia 

 

 Italy 
 Spain 
 Portugal 
 Great Britain 
 Ireland 



Cannulation Technique 

Rope Ladder 

Buttonhole 

Area 



Arterial needle direction 

Retrograde 

Antegrade 



Needles and cannulation procedures 



Needle gauge 



Measure to Manage: turning data into evidence-
based nursing 

• “We need to measure to be able to manage” 
this was our assumption when we develop the 
monitoring tool.  

• Unless you measure something you do not know if it 
is getting better or worse 

• Improve Clinical Outcomes: There is a growing body 
of evidence that regular measurement leads to 
knowledge thus better patient outcomes 

• Reduce Liability: As outcomes based care becomes 
the standard, liability risk is reduced with robust 
data capture and reporting. 

 



Take home message 




