NEFROLOGIA.2024;44(1):5-9

Revista de la Sociedad Espaiiola de Nefrologia

www.revistanefrologia.com

Editorial

Check for
updates

Towards standardization of POCUS training in
Nephrology: the time is NOW

Hacia la estandarizacion de la formacioén de PoCUS en Nefrologia: el
momento es AHORA

Gregorio Romero-Gonzdlez®"*, Eduardo R. Argaiz““, Abhilash Koratala®,

Duilio Ariel Gonzdlez/, Marc Vives?, Javier Juega®, Jordi Soler-Majoral®, Fredzzia
Graterol?, Inés Perezpayd®, Néstor Rodriguez-Chitiva®, Ignacio Lorenzo-Ferris", Carlos
Narvaez', Joaquin Manrique"/, Enrique Morales®, Maite Rivera-Gorrin'™, José Ibeas",
Jordi Bover®, Emilio Sanchez®, Patricia de Sequera?

a Servicio de Nefrologia, Hospital Germans Trias i Pujol, Grupo REMAR-IGTP, Instituto de Investigacién Germans Trias i Pujol (IGTP),
Badalona, Spain

b International Renal Research Institute of Vicenza, Vicenza, Italy

¢ Servicio de Nefrologia y Metabolismo Mineral, Instituto Nacional de Ciencias Médicas y Nutricién Salvador Zubirdn, Ciudad de México,
Meéxico

d Tecnologico de Monterrey, Escuela de Medicina y Ciencias de la Salud, Spain

€ Divisién de Nefrologia, Medical College of Wisconsin, Milwaukee, USA

f Miembro del Grupo de la Red Espaiiola de Ecografia en Cuidado Critico. Servicio de Anestesiologia y Reanimacién, Clinica Universidad
de Navarra, Pamplona, Spain

& Copresidente del Grupo de la Red Espaiiola de Ecografia en Cuidado Critico, Servicio de Anestesiologia y Reanimacién, Clinica
Universidad de Navarra, Profesor Asociado, Facultad de Medicina, Universidad de Navarra, Pamplona, Spain

h Servicio de Nefrologia, Hospital Universitario de Navarra, Pamplona, Spain

1 Servicio de Nefrologia, Hospital Universitario Puerta del Mar, Cddiz, Spain

J Instituto de Investigacién Sanitaria de Navarra, Pamplona, Spain

k Servicio de Nefrologia, Hospital 12 de Octubre, Madrid, Spain

1 Servicio de Nefrologia, Hospital Universitario Ramén y Cajal. IRyCis. UAH, Madrid, Spain

™ Coordinadora del Grupo de Nefrologia Diagnéstica e Intervencionista de la Sociedad Espaiiola de Nefrologia, Spain

™ Servicio de Nefrologia, Parc Tauli Hospital Universitari, Institut d{nuestigacié i innovacié Parc Tauli I3PT, Universitat Autonoma de
Barcelona, Sabadell, Barcelona, Spain

© Servicio de Nefrologia, Hospital Universitario de Cabueries, Gijén, Asturias, Spain

P Servicio de Nefrologia, Hospital Universitario Infanta Leonor, Universidad Complutense de Madrid, Madrid, Spain

In Nephrology, the use and integration of ultrasound as a diag-
nostic tool has been included in the activity of the speciality
since the 1980s-1990s, mainly applied to the assessment of

o . the urinary system and the evaluation of vascular access for
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formance of procedures. However, the acquisition of these
competencies requires basic and advanced training mod-
els, suitably structured in centres with extensive experience
and recognised for this purpose and, although it is already
included in the training programme of the speciality, there is
still a long way to go.*

Although it is already included in the training programme
for the speciality, there is still a long way to go in the accredita-
tion of centres and training programmes that allow students
and teachers to be assessed and certified in the use of ultra-
sound. The aim of this article is to establish the basis for
the creation of curricular programmes within the speciality of
nephrology that include Point-of-care Ultrasonography (PoCUS)
as a useful diagnostic tool.

PoCUS in Nephrology: an unmet medical need

PoCUS is defined as a focused ultrasound scan performed by
any physician at the patient’s bedside, allowing immediate
and correct clinical integration.® Currently, PoCUS emerges
as a useful tool for any nephrologist, with the aim of achiev-
ing an adequate correlation with the anamnesis and physical
examination, using ultrasound as a tool to phenotype con-
gestion (tissue and vascular), together with echocardioscopy
(also known as FoCUS, from focused cardiac ultrasound).®” The
ability of these parameters to perform dynamic scanning in
decongestive therapy has potential implications for the treat-
ment and understanding of the pathophysiology of congestive
nephropathy, which remains an underdiagnosed entity at
present.810

Today, the wide availability and relatively low cost of
portable and ultra-portable ultrasound devices allow virtually
any physician to perform PoCUS. Features such as artificial
intelligence-assisted image acquisition and expert remote
guidance further facilitate the spread of this new tool. In fact,
PoCUS (insonation) has evolved to become the fifth pillar of
the conventional physical exam!! helping to answer specific
clinical questions such as does this patient have a pericardial
effusion;is there congestionand, if so, is the congestion tissue,
vascular or mixed- Some of the features of PoCUS are sum-
marised in Table 1. However, the usefulness of PoCUS depends
on proper image acquisition, accurate interpretation and clin-
ical integration of the findings obtained.

Therefore, it is essential that physicians performing PoCUS
receive adequate training to avoid unintended harm to
patients due to misdiagnosis. The integration of PoCUS into
the various levels of medical training is the key to ensuring
standardised and uniform training. Evidence suggests that
brief PoCUS training at the bedside improves the clinical diag-
nosis of medical students and young physicians compared to
conventional physical examination alone. For example, after
a 2-h training on echocardiography, Panoulas et al. reported
that the use of PoCUS by medical students and residents
substantially increased the sensitivity and specificity for the
detection of left ventricular systolic dysfunction compared to
physical examination (74.1% vs. 25.9% and 93.6% vs. 84.9%,
respectively).’? Similarly, in another study, two half-day train-
ing sessions led by nephrologists increased the confidence
of internal medicine residents in identifying common renal

Table 1 - Some characteristics of PoCUS.

If you have oedema False: Although the presence of oedema
you clearly have is a sign of tissue congestion, it does not
congestion, there indicate the presence of vascular
is no need for congestion, which is useful in

PoCUS. personalising treatment.

PoCUS NEVER True: PoCUS responds to specific
replaces the questions at the patient’s bedside, it is
assessment by not intended to replace the regulated
Cardiology or assessment by other specialties, which is
Radiology. complementary.

PoCUS is very easy, False: Ultrasound by its nature is operator

no formal training
is required.

dependent. An example is the
assessment of vascular congestion where
there are multiple limitations related to
the patient, the ultrasound equipment
and the operator. Regular training will
allow correct identification and
correlation of ultrasound findings with
clinical data of the patient.

True: The goal of PoCUS is to bring
ultrasound to the patient’s bedside, so
easy-to-carry equipment is ideal. In
addition, some manufacturers allow the
use of artificial intelligence to better
interpret the images or indicate the
position of the transducer for better
imaging and assessment.

PoCUS can be
carried out with
ultra- portable or
portable
equipment.

PoCUS: point-of-care ultrasonography.

parenchymal abnormalities.’® However, long-term skill reten-
tion is only possible with well-structured longitudinal study
programmes, as opposed to introductory courses.'* In contrast
to short introductory courses where practical training takes
place in simulation models or on healthy volunteers, long-
term retention of skills is only possible with well-structured
longitudinal study programmes. In real life, several patient-
and equipment-related factors influence or limit image acqui-
sition and clinical integration, leading to erroneous clinical
decisions, especially by inexperienced users."”

Until a large number of well-trained nephrologists is
reached, standardisation of PoCUS training will only be
possible if professional societies collaborate and develop
appropriate certification programmes for residents and
nephrologists.

Interesting examples would be the work carried out by
the Spanish Society of Neurology (SEN), in collaboration and
consensus with the Spanish Society of Cardiology (SEC), and
the Spanish societies of Internal Medicine (SEMI) and Family
and Community Medicine (semFYC) for the education, for-
maltraining and application of echocardioscopy in patients
with cardiovascular pathology, such as the etiological study of
stroke, among others.'® or the consensus document on ultra-
sound training published by the working group on Intensive
Care Ultrasound of the Spanish Society of Anaesthesiology
and Resuscitation (SEDAR), the Spanish Society of Inter-
nal Medicine (SEMI) and the Spanish Society of Emergency
Medicine (SEMES) serve as an example for other specialties,
such as Nephrology, which are new to incorporating this
tool.17 18
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Experience of the clinical ultrasound working
group of the Spanish Society of Anaesthesia
and Resuscitation (Sociedad Espanola de
Anestesia y Reanimacion)

SEDAR formed in 2017 an ultrasound working group initially
consisting of 11 anaesthesiologists. The criteria for member-
ship of the working group were (1) formal accreditation in
echocardiography by a scientific society with an established
competency programme: European Association of Cardiovascular
Imaging (EACV1/ EACTA) or National Board of Echocardiography
(NBE) in the USA or Focused Intensive Care Echo (FICE) in the UK;
(2) current involvement in education, teaching Intensive Care
Echocardiography (ICCE) courses in the UK; and (3) specialists
who routinely use echocardiography in their clinical practice.
All of them had knowledge of echocardiography, most of them
started their training in cardiology departments, completed a
training stay and routinely used this diagnostic tool in inten-
sive care units, i.e., échocardiography enthusiasts:

The main objective of this group was to develop a Spanish
consensus document on ultrasound techniques, classified as
basic and advanced, used in the care of critically ill patients.
The evidence and opinions published in international consen-
sus documents from other scientific societies were used for
this purpose. The areas of inclusion were echocardiography,
pulmonary, vascular and abdominal ultrasound. In order to
obtain additional qualification for the correct execution of a
project of this magnitude, some members were included in
training programmes led by radiology and vascular surgery.

Another objective was to consolidate a working group
to provide practical training courses for both residents and
specialists in critical care or emergency areas (anaesthesiol-
ogists, intensivists, emergency physicians, family physicians,
nephrologists, internists).

To establish consensus, there were 2 rounds of voting by
members, followed by a face-to-face meeting of the expert
panel for consensus building if more than 50% of the votes
were obtained for each point, delineating the competencies of
image acquisition and the pathways for obtaining the diploma
of accreditation in the use of basic echocardiography in Inten-
sive Care and Emergency Medicine.'®

The examples of other societies presented here could
be useful as a reference for the generation of a consen-
sus in education and training regarding the use of PoCUS
in our speciality. These documents were produced with the
collaboration of societies from different specialties and set
methodological objectives and the minimum number of pro-
cedures required to obtain an endorsed training that could be
included in the residency period.

Steps towards a consensus on the use of PoCUS
in Nephrology

In 2014, the board of the Spanish Society of Nephrology (S.E.N.)
approved the creation of the Diagnostic and Interventional
Nephrology Group (NDI). The aim of this group, since its incep-
tion, has been to expand and disseminate this discipline,
bringing together Spanish nephrologists with experience and

interest in this area, grouping together various diagnostic
and invasive procedures, with ultrasound as the cornerstone
of this activity and including bedside ultrasound (PoCUS).
The NDI group has carried out several initiatives, such as
the assessment of the situation of diagnostic and interven-
tional nephrology in the different nephrology departments
in Spain through an extensive survey, the implementation
of several specific courses, and the development of a series
of training programmes.'® The group has carried out multi-
ple specific courses, including a Master’s Degree in NDI and
formally published the first consensus document for ultra-
sound training in the speciality of Nephrology in 2020.?° This
document emphasised the usefulness of multi-organ ultra-
sound including assessment of renal parenchymal alterations,
arteriovenous fistula, procedural guidance for central venous
catheter placement and volume assessment, mentioning also
the introduction of echocardioscopy. This document includes
a description of both basic and advanced techniques and high-
lights the official inclusion of the use of ultrasound in the
Nephrology training programme, as well as the current devel-
opment of the new speciality plan, in which the NDI group
has actively participated and in which specific relevance will
be given to diagnostic and interventional procedures, most
of which are carried out with ultrasound. The NDI group of
the S.E.N. is currently preparing a catalogue of NDI centres.
Is drawing up a catalogue of teaching centres in the different
variants of NDI, with a view to laying the foundations for the
teaching accreditation process of the different services and
areas involved.

PoCUS, understood as the early and agile performance of
ultrasound diagnosis, often with ultra-portable or portable
equipment, is part of the field of activity of NDI, and is cur-
rently in full expansion. Nephrologists’ interest in PoCUS was
stimulated by the publication of the Venous Excess Ultrasound
Grading System (VExUS) by Beaubien-Souligny et al.”! a method
to quantify systemic venous congestion by Doppler ultra-
sound. Since this study, several subsequent publications, in
particular by nephrologists, have demonstrated its useful-
ness in multiple clinical contexts, such as hyponatraemia,
cardiorenal syndrome, hepato-renal syndrome and patients
on renal replacement therapy.”!%??-?” Nephrologists consider
ourselves experts in the management of complex fluid and
electrolyte disorders and the ability to perform multi-organ
PoCUS allows us to improve the diagnostic process at the bed-
side and provide better patient care, and therefore, we must
also be experts in this discipline.

The growing popularity of PoCUS in nephrology and the
increasing pressure on educational institutions to rapidly
incorporate this skill into residency training has drawbacks
due to the shortage of trained professionals, infrastructure,
length of residency and lack of universally accepted clinical
practice curricular elements. Current training programmes are
heterogeneous withoutrigorous quality control. Like any other
clinical skill, knowledge acquired in short courses decays in
a short time without continued practice; therefore, ideally,
longitudinal curricula should be developed that cover the
entire length of a nephrology residency. New training pro-
grammes should build on existing curriculum models such as
the Nephrology Partnership programme'* such as the Nephrol-
ogy Partnership for Advancing Technology in Healthcare (NPATH)
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Basic PoCUS certification* Advanced PoCUS certification*

Renal system
Hydronephrosis, stone, cyst
Kidney size and Bladder obstruction

v

Renal system
Kidney biopsy guidance
Renal arterial and venous Doppler

/4

e~

Gross chamber enlargement
IVC and JV to assess RAP

" Cardiac
‘ Pericardial effusion, LV function

Cardiac
Doppler measures such as stroke volume,
right ventricular systolic pressure,
diastolic parameters

Sonographic
applications and
examples of focused
questions/findings*

Lung
Extravascular lung water including
Pleural effusion, Pneumothorax

. Venous congestion assessment (VExUS)
AL 4 Doppler ultrasound of the hepatic,
Portal, intra-renal, splenic, femoral veins

Vascular access
Thrombosis, abscess
Cannulation guidance

Vascular access
Assessment of flow, stenosis
Interventional guidance#

Others
Deep vein thrombosis assessment
Gall stones/cholecystitis and the
presence of ascites

1
"
A

Others
Peritoneal dialysis catheter complications
Guidance for peritoneal dialysis catheter insertion#
Musculoskeletal, intra-cranial#

Hours of instruction

Didactics: Minimum 6 hours including ultrasound physics; must
incorporate case scenarios to teach clinical integration

Minimum 6 hours in addition to the basic lectures

application per learner

Minimum 30 minutes of supervised hands-on instruction per

Minimum 60 minutes of supervised hands-on instruction per
application per learner

Training setting

Multi-day workshop (external or institutional) followed by
longitudinal scanning on patients with graded supervision

In addition to workshops, dedicated multi-week rotations with experts

such as critical care physicians, vascular surgeons and interventional

radiologist at institutions where PoCUS trained nephrologists are not
available to supervise

Competency
benchmark

Minimum 25 adequate studies per application

Minimum 50 adequate studies per application

Fig. 1 - Proposed framework for standardized point of care ultrasound (PoCUS) certification in Nephrology. Sonographic
applications are divided into basic and advanced depending on the complexity of image acquisition and interpretation.
LV, left ventricle; IVC, inferior vena cava; IJV, internal jugular vein; RAP, right atrial pressure; VExUS, venous excess

ultrasound.
*Examples are not exhaustive.

#Optional applications depending on the local practice patterns.

*Both basic and advanced training require an evaluation of theoretical and practical knowledge.

programme, which is a project led by the University of Bari
that within the Erasmus + programme of the European Com-
mission has created an international project comprising 8
reference centres in interventional nephrology, 2 reference
societies, the European Renal Association (ERA) and the Vascular
Access Society (VAS), a simulation company and an e-learning
company, as well as online platforms such as Nephrology+, the
Erasmus + programme of the European Commission, the Euro-
pean Renal Association (ERA) and the Vascular Access Society
(VAS), a simulation company and an e-learning company.”® and
online platforms such as NephroPOCUS.com, recognised by the
American Society of Nephrology. These have a high didactic
content and allow the development of a competency/quality
assessment process at institutional level. In 2021, some of
the authors founded the International Alliance for PoCUS in
Nephrology (IAPN) with the aim of transforming physical exam-
ination in Nephrology through PoCUS through international
and multidisciplinary collaboration. It is therefore essential
that professional societies such as the S.E.N., through the
specific groups of PoCUS in Nephrology. Through specific ded-
icated working groups, such as the NDI group, continue to
advance this type of initiative and work to define the scope
of competencies and develop standardized guidelines for the
use of PoCUS in Nephrology, as well as official education and
training to enable its formal expansion within the speciality.
Fig. 1 includes our proposed curricular organisation model.
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