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The success of hemodialysis (HD) treatments has been evaluated using objective measures of analytical
parameters, or machine-measured parameters, despite having available validated instruments that assess patient
perspective. Patient-reported outcomes (PROMSs) and patient-reported experience measures (PREMSs) collectively
referred to as PROs (patient-related outcomes). Electronic patient-reported outcomes (ePROs) encompass the use

of digital technology to provide answers to standardized PRO questionnaires.

hemodialysis ePRO PROMs PREMs

| 1. Patient-Related Outcomes (PROs) (PROMs and PREMSs)

PROMs are self-report tools used to obtain assessments of health benefits, illness or medical treatment from the
patient’s perspective in the form of a quality-of-life questionnaire or symptom questionnaire. In clinical practice,
they have the potential to highlight relevant symptoms and symptom changes and to promote patient participation
in their treatment. Their approach is strictly individualized and can only be used to improve outcomes specifically
for that patient (2],

PREMs incorporate information about the patient's experience of care as perceived by the patient. In routine
clinical practice, they provide useful information about care management that can be used to improve the quality of

clinical services in general, which will be of common benefit to all patients LI2E],

PROs (PROMs and PREMS), unlike anamneses, are provided directly by the patient and are not interpreted by
healthcare professionals [X. PROs allow us to determine whether our actions and treatment decisions improve the

outcomes that matter most to patients and to enhance their experiences.

The routine uses in clinical practice of PRO data increase quality of care. However, they may have no impact on
the process or outcomes of patient care, which may be related to the lack of knowledge about the appropriate use
of PROs and their application in different settings, especially in nephrology. Since they pose a burden on the
patient, if they are not used for decision making, they may lose the justification for performing them. This

knowledge is necessary to develop strategies to guide the optimal use of PRO data 2.

In recent decades, drug regulatory authorities are paying more attention to PROMs data when making decisions on

new drug approvals . Even in the development of medical devices, the importance of PROMs is also beginning to
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be recognized, and evidence of this is that the United States Food and Drug Administration (FDA) has produced a
document outlining a proposed conceptual framework to advance the development of rigorous and meaningful

PROMs that can be used in clinical trials focused on the creation of innovative renal replacement therapy monitors
[5]

| 2. Type of PROs

There are several generic PROMs that can be filled out by patients with a variety of diseases (SF-36, WHOQOL,
WHOQOL-BREF, MQOLand, PHQ-9, etc.) and specific PROMs for renal diseases (KDQOL-SF, KDQOL-36, ESAS-
r, KDQ, CHEQ, etc.) &L. In nephrology, there is no consensus on which specific questionnaires should be used for
routine evaluation of patients with advanced CKD. The Dialysis Symptom Index (DSI) has been considered the
most relevant, comprehensive and simple symptom questionnaire . Regarding the preference for recording
PROMSs data of renal patients in Europe, an expert consensus selected the Kidney Disease Quality of Life-36
(KDQOL™-36), as it shows both generic and disease-specific outcomes. Regarding PREMs instruments, there is
no consensus for renal registries, as more studies are needed. It is recommended to include all patients on renal
replacement therapy in the PROMs/PREMSs questionnaire program, whose data should be collected at least once
per year Bl (Table 1).

Table 1. Main current patient-reported outcomes measures developed for adults with chronic kidney disease
(CKD).

Burden
S Assessments . Rating Population/Validation Recall
Ref. Number
Scale
11
CK%SBI Prevalence, severity and frequency 33 ppmt CKD/ESRD 4 weeks
of symptoms Likert
scale
Health perception, physical,
social, physical role, emotional
role, o7
pain, mental compound, vitality, oint 4 weeks/3
CHEQ (8l cognitive 80 IE)ikert ESRD/CKD months/in
and sexual disorder, sleep, general
. . ) scale
job, recreation, travel, finances,
general QoL, diet, body
image, dialysis access, symptoms
. 5 point
DsI @ Physical symptom burden, 30 Likert ESRD/CKD 1 week
symptom severity
scale
KDQOL- Symptoms, burden of kidney 82 2-10 ESRD/CKD 4 weeks
SF 19 disease, work situation, cognitive point
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Burden
SLL;?Y Assessments Nlljt:\rlr)‘er Rating Population/Validation Recall
) Scale
impairement, social aspects, Likert
sexual disorder, scale
sleep, social support, patient
satisfaction,
physical functioning, role physical,
pain,
general health perceptions,
emotional
well-being, emotional state, social
function, energy
Includes the SF-12 as generic core
plus the burden, 5 point .
K:E’)g[i]l'_ symptoms/problems, and effects of 36 Likert ESRD/CKD 4g\¢laeneiakrz/|m
kidney disease scales from the scale
KDQOL-SF™v1.3. <idney

Falure. Nepnrol. Nurs. J. 2UZU, 4/, 40o0—4 /4.
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ev. 201 A 0.

References LWEISILALL ore included.

3. Breckenridge, K.; Bekker, H.L.; Gibbons, E.; van der Veer, S.N.; Abbott, D.; Briancon, S.; Cullen,
§.; L.; Jager, K.J.; Lagnning, K.; et al. NDT Perspectives How to routinely collect data on

patient-reported outcome and experience measures in renal registries in Europe: An expert

Elee%lr%@W%@%ﬂ%@ﬂ%@@&&%ﬂWS)zgﬂréorﬁgasJSG%_&@'%f electronic technology (such as
@WV@@%Ut§f?'@$L.pﬁwmmdmﬁféﬁid@omﬁ)%%ﬂﬁéﬁﬁﬁ@/ if@ﬁt‘iﬁ'@@‘ﬁe‘l’étﬁﬁﬁig%ﬁi@mmres 4.
Th‘?iéﬂfﬁﬂ@@ &R@cﬁﬁ@e%m@? WQ[%@'@I&D%WN@@.@W and gpesingreasingly used in clinical trials and

studies to evaluate the efficacy and safety of interventions from the patient’s perspective (12
5. Flythe, J.E.; Hilliard, T.S.; lkeler, K.; Keller, S.; Gipson, D.S.; Grandinetti, A.C.; Nordyke, R.J.;
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PRgMYsstvaigairente metifiler esatth i, 4848 JBRTeMNth GOMBHRCHEN AbTaAEdsrHReRicCRIGrrRy desdiaiing
PROM #56S5AR86 Milxad mEshuiiespirid BRECIRReBRRGIN 23arivaptages 1 which should also be taken into

account; the need to have an internet connection, a smartphone, computer or tablet, a certain det};ree of digital
7. Almutargl, H.; Bonner, A.; Douglas, C. Argblc trﬁnsl tion, adagtatlon and modlfhcag_on the
literacy or to 'have the support of a family member or healthcare' personnel to carry out the digital survey in the

dialysis symptom index for chronic kidney disease stages four and five. BMC Nephrol. 2015, 16,
event tWatt%e%atPentrﬂasap ys{cahmpedimentglrgoes not knogﬁmw to (?ea(ljwith new technologies.
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eve ment O a symptom assessment instrument for chronic hemo YSIS pa ents:

dep&ratlrlnesné S(’ex;cﬁn é@& I%/elggf#?lt%cp rée rﬁamtgnrgaréag(aB\EP&%%ﬁgmgyﬁranon and even to the level of
healthcare pollcy makers
10. Hays, R.D.; Kallich, J.D.; Mapes, D.L.; Coons, S.J.; Amin, N.; Carter, W.B.; Kamberg, C. Kidney

Thdiseas e RR@dityaofthdfe ddraidl ko facijtaRQEeB i)t tosiam hidl Anptan affideidgenninBaoingghe

nedddoch Sainth ddosiitmeid), 4 S|l B99MpmvBEy patient outcomes such as quality of life and survival rates [4l.

152658 15 BRARER PRIV R RIS R SR SeRl BIsheRE B kidney b bidt

use F ‘fouf BENem on ?Vﬁorm Survey (KDQOL-36) in the United States. Am. J. Kidney Dis.
2018, 71, 461-468.

1& %ChICEﬁ aro1!fr'< gt'gl?qﬁzé( % Use of Electronic Patient Reported Outcomes in

Fevg: '&Uﬁ?és'\i%}ér%'é’&%/ Foﬁ‘?d?ﬂ:?gd '?bg}éﬁ’rlﬁag?( %r%”%\%%ﬂkﬁe%@f ‘LF@W%Q?@%Q@S 2&je%'rfi(éally for HD
pat%gt':é‘lm]a%ézgsd'éé'usefulness and acceptability of ePROs.

13. Wong, D.; Cao, S;; Ford, H.;_Richardson, C.; Belenko, D.; Tang, E.; l_Jgenti, L.; Warsmann, E.;

A SBRC BRI R GRATARARD Y. b &I VEXBRSANY tHE G U P ERHABE SRIBURBR KSR BB ARSRRPEH ' @
neVE SERRTYRRERY IORAYB RIS IR ASPBRRMRCAL BYER M AE Batih i RVRERRShiId dhg P giuayk
for AhSHBIFOé:[%Rfy%WW&W’%O‘T‘%@&%IH%,PWS Forty-two patients were interviewed for symptom-related

concepts, and patient-reported concepts were used to generate a preliminary 13-item symptom PROM. Three
Turnay3h EhkRBtARRAiMys BRISEhR -donPURR3R e iry WO SHherit 16 TSI QYR ARR PAGL e e m
intefSRQbiRY LRI FHM SRIGARALER, - SFRREGI QUIGORERIGAM IeRHER AV HABHb e HGRIRes and
con?%%‘ﬁg'ﬁ'o% %Qﬂﬁmaﬁtgpdﬂ%(:m@%grqg\;e Eish‘u;.lTT/Fé\Ns resulted in changes to the symptom descriptions,
139iSpRiBIe FaKarstm m?‘ﬁ%ﬁﬁi‘&?miﬁinﬂ%mﬁigiﬂ@f?ﬂmR%”@HWQ&W,”F@H‘GI’%%M&'ﬁ)éﬁ”@?}CtiVity items,
anda@gpirbaBusongarRAND e&sFdIM . ; Greenhalgh, J. An Evidence-Based Theory About PRO Use

in Kidney Care: A Realist Synthesis. Patient-Patient-Cent. Outcomes Res. 2021, 15, 21-38.
In the study by Schick-Makaroff et al. 22l involving ninety-nine patients on both peritoneal dialysis (PD) and home
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eﬁe@ga&f B%Wd%@lﬁezgrg@g’rﬁgﬁéading to a change in the care plan, referral to another professional or
1'PASEFRIRAVANEID P! LKi.t,UM@%ﬁﬁ?imﬁa@éﬂuﬁﬁ@ﬁ‘@ﬁr@@%w&%@ﬁ@l@@%Iﬁ’lfcﬂﬂi%lﬁéiﬁ’@?ép’ﬂﬂfe‘éﬁ”y life.
TheousedheRiiea W%Wﬁ&tﬂ?\/hﬁ E}'%iiflé'ﬁfsth? ﬁéfﬁ@?ﬁ’é‘ﬂ&]ﬁsdﬁiﬁ?@mlﬁ‘QMWV?Ré@W agthor
alsq _dpmonstrated that there is general satisfaction with the ePROs registry among patients receiving home

hemodialysis 7.
18. Verberne, W.R.: : van den Wittenboer, 1.D.; Voorend, C.G.; Abrahams, A.C.; van Buren, M.; Dekker,

Reé:aWrng aﬁ‘aﬂ%ﬁ‘{ﬁlgngr& as\é%[?lét%‘?lmllr,\{he'\éﬂaHQ%'?tcé'rgar\Qﬁ?é(cge (%lo#&%é %ﬁkﬁtﬂdma&w%
a )G SYRRIP TSR RANSEALIVRF3A ¥ Pih d ANS IS ARUEN R illRe disiRase ke diRe 3P Gie
(HR%&?%%@%B?HWTH&%@@ |Rb%|rtgﬁ@nﬁﬂh£qgﬁpgt@n§s4&r$d' 5ﬁféf’C|ans when deciding on the choice of
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is arRiQUSHIRdResNRMAYSiP iRy siematic Baviewiangd Themats Analysis of Qualitative Studies. Am.

J. Kidney Dis. 2019, 74, 179-192.
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Bl Purif. 2021
Tab euzd)éum?n%gy of the e9| enggoflg OM |n "hemodialysis and its contribution.

23. Fotheringham, J.; Vilar, E.; Bansal, T.; Laboi, P.; Davenport, A.; Dunn, L.; Hole, A.R. Patient

Author Ref Year Contribution .

Laid the foundations of the methodology for developing dialysis-specific PROM
questionnaires.

2 Kiss, A.;

Schu;(k-(l;/tla;ITaroﬁ, 2019 Proved that the use of ePROs is useful in home dialysis techniques. ular

Flythe et al. 2019

Staibano, P, et al. 2020 Proposed the standardization of research methods and the reporting of PROMs

in HD.
Schick-Makaroff, 2017 Demonstrated that there is general satisfaction with the ePROs registry among
K. etal. patients receiving HD at home.
Schick-Makaroff, Suggested that PROM questionnaires (ESAS-r: Renal/EQ-5D-5L) can quickly
2021 . .
K. etal. identify mental health problems.

Proved that PROMs in clinical and research settings can improve the detection
Jacobson, J. etal. 2019 . .
and treatment of fatigue in HD.

Verberne, W.R. et 2021 Advanced that the use of PROMs in selected patients has the potential to reach
al. a similar QoL in patients on CC or dialysis.

. Proved the relationship between satisfaction with care and QoL, highlighting the

Cirillo, L. et al. 2021 . . o . . :

central role of nephrologist-patient communication in the QoL of dialysis patients.

Fotheringham, J. 2021 Demonstrated the importance of the patient preferences in the selection of more
etal. frequent or longer HD or regimens.

Proved that information on catheter and fistula care decreases the number of

uinn, R.R. et al. 2008 L . . . . i .
Q complications and increase patient satisfaction with their vascular access.
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The use of ePROs is useful in the care of hemodialysis patients related to different aspects, including quality of life
and their relationship with different potential problems and complications such as anemia, vascular access, and
individualization of dialysis parameters or chronic fatigue, as well as aspects related to mental and psychological
health such as anxiety or depression. In addition, these tools will make it possible to assess aspects related to

patient satisfaction and preferences, which are crucial factors for a holistic optimization of dialysis therapy.

The incorporation of ePROs into clinical practice will have the potential to provide deep insight into a person’s
disease experience, make clinical trials more effective, transform initiatives into health policy, and individualize

high-quality care for patients with chronic kidney disease, especially on hemodialysis.
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