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Abstract
Background: Patients who experienced acute kidney injury (AKI) may benefit from dedicated care following hospital 
discharge. Most of these patients will be followed by primary care providers. There is a lack of data on current practices and 
comfort for these care providers when offering post-AKI care.
Objective: We surveyed nurse practitioners and family physicians to assess their awareness, perceptions, practice patterns 
and comfort regarding post-AKI care.
Design/Setting: We distributed a web-based self-administered survey among clinicians from the Province of Quebec. 
We asked about their awareness and perceptions on how AKI should be disclosed and followed, the barriers encountered 
regarding the process of care following hospital discharge, and their level of comfort and expertise in offering dedicated post-
AKI care. The survey integrated direct and scenario-based questions and was conducted from December 2022 to April 2023.
Participants: We distributed the survey to practicing family physicians and nurse practitioners through the mailing list of 
the Fédération des Médecins Omnipraticiens du Québec, and the Association des infirmières praticiennes spécialisées du Québec, 
respectively. No incentives were provided.
Methods: We conducted descriptive analyses and used chi-squared analysis to compare responses between family physicians 
and nurse practitioners and between hospital-based and cabinet-based practice.
Results: The survey was opened by 779 potential participants. Of these, the response rate was 9% (70/779). Most participants 
were family physicians (79%) and dedicated 70% (±32) of their time in community outpatient clinics. Participants reported 
that 59% (±20) of all patients seen daily had at least 1 risk factor for AKI, whereas they estimated that 21% (±12) of 
recently discharged patients suffered from an AKI episode. The lack of awareness by the patient and lack of details on the 
discharge summary were the barriers most frequently reported impacting the overall process of care at follow-up. Most 
nurse practitioners (60%) and 33% of family physicians reported at least some levels of discomfort and lack of expertise when 
offering post-AKI.
Limitations: The generalizability of our study is limited by its response rate. However, this is comparable with typical 
response rates seen in electronic surveys. The distribution was limited to a single province of Canada.
Conclusions: We reported significant barriers regarding the hospital-to-community transition of care in patients who 
experienced AKI and the suboptimal comfort and expertise of primary care providers when offering dedicated post-AKI 
care. This reflects the need to improve communication, collaboration, and AKI training with primary care providers.

Abrégé 
Contexte: Les patients ayant souffert d’insuffisance rénale aiguë (IRA) peuvent bénéficier de soins dédiés après leur sortie 
de l’hôpital. La plupart de ces patients seront suivis par des prestataires de soins primaires. On manque de données sur les 
pratiques actuelles et sur le niveau de confort de ces professionnels à prodiguer des soins post-IRA.
Objectif: Nous avons interrogé des infirmières praticiennes et des médecins de famille afin d’évaluer leurs connaissances, 
leurs perceptions, leurs habitudes de pratique et leur confort à l’égard des soins post-IRA.
Conception de l’étude: Un questionnaire en ligne autoadministré a été distribué à des cliniciens et cliniciennes de la 
province de Québec pour connaître leurs connaissances et perceptions sur la manière dont l’IRA devrait être divulguée et 
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suivie, les obstacles rencontrés dans le processus des soins après la sortie de l’hôpital, et leur niveau de confort et d’expertise 
en matière de prestation de soins post-IRA dédiés. Le sondage, qui comportait des questions directes et d’autres basées sur 
des scénarios, a été réalisé entre décembre 2022 et avril 2023.
Personnes participantes: Des médecins de famille et infirmières praticiennes en exercice identifié(e)s à l’aide des listes 
d’envoi de la Fédération des médecins omnipraticiens du Québec et de l’Association des infirmières praticiennes spécialisées du 
Québec. Aucun incitatif n’a été fourni.
Méthodologie: Nous avons réalisé des analyses descriptives et utilisé l’analyse du chi carré pour comparer les réponses 
des médecins de famille et des infirmières praticiennes, ainsi que les réponses provenant de la pratique en centre hospitalier 
ou en cabinet.
Résultats: Le questionnaire a été ouvert par 779 personnes. Le taux de réponse a été de 9 % (70/779). La plupart des 
personnes répondantes étaient des médecins de famille (79 %) qui consacraient 70 % (±32) de leur temps de pratique en 
clinique externe communautaire. Ces personnes ont indiqué que 59 % (±20) des patients rencontrés quotidiennement 
présentent au moins un facteur de risque d’IRA, et ont estimé à 21 % (±12) la proportion de patients récemment sortis de 
l’hôpital qui avaient souffert d’un épisode d’IRA. Le manque de connaissances des patients et le manque de détails dans le 
résumé de départ ont été les obstacles les plus fréquemment cités comme ayant une incidence sur le processus global des 
soins de suivi. La plupart des infirmières praticiennes (60 %) et le tiers (33 %) des médecins de famille ont mentionné avoir 
un certain niveau d’inconfort et manquer d’expertise dans la prestation de soins post-IRA.
Limites: La généralisabilité de l’étude est limitée par le taux de réponse, bien que ce dernier soit comparable à ceux 
généralement observés dans les enquêtes électroniques. La distribution était limitée à une seule province canadienne.
Conclusion: Nous avons relevé d’importants obstacles dans la transition des soins entre l’hôpital et la communauté pour 
les patients ayant subi un épisode d’IRA. Nous avons également constaté un certain niveau d’inconfort et une expertise sous-
optimale des prestataires de soins primaires à l’égard des soins dédiés post-IRA. Ces observations soulignent la nécessité 
d’améliorer la communication, la collaboration et la formation en lien avec l’IRA auprès des prestataires de soins primaires.
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Introduction

Acute kidney injury (AKI) occurs in up to 20% of all hospi-
talized patients and more than 50% of critically ill patients.1 
This common clinical syndrome is associated with increased 
morbidity, mortality, and cost of care.2-6 The interaction 
between AKI and chronic kidney disease (CKD) progression 
is now better characterized,4-7 but the follow-up care sug-
gested is still mostly based on expert recommendations.3,8 As 
an example, the Kidney Disease: Improving Global 
Outcomes AKI guidelines provide non-graded evidence 
advice for post-AKI management, simply focusing on the 
need that patients with AKI should be re-evaluated within 3 
months.9 Epidemiological data have shown that patients who 
experienced AKI are at higher risk for long-term albumin-
uria, CKD, hypertension, and cardiovascular events.4,5,10,11 

Of note, a meta-analysis concluded potential long-term sur-
vival benefits when severe AKI patients were managed by 
nephrologists at discharge,12 which at least partially validates 
the importance of offering dedicated care to these patients.

Survivors of critical illness complicated by AKI often have 
multiple hospital providers inside and outside of the hospital, 
which may be a barrier to effective transition of care from the 
hospital to the community once discharged. Recent epidemio-
logical data from Alberta have shown that only 64% of dis-
charged critically ill patients with AKI had an outpatient 
creatinine measurement within 3 months, and one quarter had 
urine protein measurement despite recommendations.8 
Notably, most follow-up visits (89%) were performed by 
family physicians (FPs), and only 5% of these AKI survivors 
had a follow-up performed by nephrologists,8 confirming the 
need to involve primary care providers in such care.
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Post-AKI care, including the recommended post-AKI 
workup for potential metabolic and nephroprotective inter-
ventions, remains unfamiliar to numerous medical providers 
due to its relative novelty.3 Offering best practices for patients 
post-AKI should not be limited to nephrologists within dedi-
cated clinics,13 but should instead be integrated into the over-
all process of care which includes primary care providers. 
However, before making any advice on how such post-AKI 
care should be implemented by FPs and nurse practitioners 
(NPs), there is a need to explore current practice patterns, 
awareness, and day-to-day barriers of offering such dedi-
cated care.

We, therefore, conducted a comprehensive survey target-
ing primary care providers to understand (1) their awareness 
and perception of how AKI should be followed and disclosed 
to patients, (2) the barriers encountered regarding hospital 
discharge follow-up, and (3) the current level of comfort and 
expertise to offer dedicated post-AKI care to such patients.

Methods

We conducted a web-based self-administered survey distrib-
uted across the Province of Quebec, the second largest prov-
ince of Canada (~8 millions). The survey targeted primary 
care providers involved in the care of patients recently dis-
charged from hospitalization. The survey was developed in 
accordance with current recommendations14,15 and was 
approved by the ethics committee of the Centre Hospitalier 
de l’Université de Montréal (#2023-11017).

The survey aimed to include FPs and NPs involved in the 
longitudinal care of patients discharged from hospitalization 
who might have been affected by AKI episodes. A specific 
focus has been made on identifying clinicians’ practice pat-
terns regarding in-hospital vs cabinet and community-based 
clinical activities.

We followed current recommendations for survey research 
methodology and reporting from Canadian and international 
guidelines.14,15 To develop the survey, we assembled a panel 
of 4 investigators (3 nephrologists [J.-M.C, J.B., and W.B.-S.] 
and 1 FP [L.H.]) with experience in epidemiology, nephrol-
ogy, post-AKI care, and longitudinal follow-up. Responses 
were in binary, multiple choice, or ordinal format (Likert 
scales). Respondents had the option of completing the survey 
in French or English. The survey was pretested among inves-
tigators and 4 additional respondents (FPs and fellows). 
After this pilot phase, the survey was optimized for presenta-
tion, readability, rapidity of completeness, and relevance. 
The final survey consisted of 23 questions and scenarios.

Our survey was distributed using a web-based survey tool 
(RedCAP) from December 2022 to April 2023 and was 
available for completion for an additional period of 2 months 
following a last reminder sent in March 2023. Our survey 
included a cover letter signed by the organizing team explain-
ing the purpose of the survey and mentioning that participa-
tion was anonymous. The survey used non-probability 

sampling and was disseminated through the mailing lists of 2 
contact networks: the Fédération des Médecins omnipratici-
ens du Québec (n~9500) and the Association des infirmières 
praticiennes spécialisées du Québec (n~1300), representing, 
respectively, all FPs and NPs of the Province of Quebec. We 
did not set a minimum sample size, or an upper limit of 
respondents. Questions were presented in the same sequence 
to all respondents, and participants were free not to provide 
an answer to any question. No incentives were provided for 
those who participated.

All questionnaires from consenting participants were 
included for analysis, including partially completed forms. 
Percentages presented throughout the manuscript represent 
the proportion relative to all complete answers to a given 
response. Categorical data were presented in a descriptive 
format. For some questions, multiple categories were com-
bined to improve clarity in the main text. Continuous data 
were presented as means (± standard deviation [SD]) or 
medians (interquartile range [IQR]). Chi-squared test was 
used for proportions to compare responses between FPs and 
NPs and between hospital-based practice (emergency room, 
hospitalization service, or critical care) and cabinet-based 
practice (outpatient community clinic, academic-affiliated 
clinic, long-term facility care, palliative care or home care) 
unless one of the categories included fewer than 5 observa-
tions, in which case a Fisher’s exact test was used. All analy-
ses were performed using SPSS 29.0.1 (IBM, Armonk, New 
York), considering P < .05 as significant.

Results

Participant Characteristics

The survey was distributed to approximately 10 800 profes-
sionals and opened by 779 potential participants (view rate 
of 7%). Of these 779, 87 consented to complete the survey. 
Among those, 70 participants completed at least 1 survey 
question and were included in the analysis (response rate of 
9%). From them, 66 participants (94%) completed all sec-
tions of the survey. As shown in Table 1, 84% of respondents 
were female, 79% (n = 55) were FPs, and 21% (n = 15) 
were NPs. Medical practice experience was well distributed 
across respondents, whereas most individuals practiced in 
outpatient community clinics. The mean proportion of time 
dedicated to such primary care practice was 70% (±32). A 
minority (34%) reported having regular hospital-based activ-
ities, either as attending hospitalists, general intensivists, or 
emergency physicians. All administrative regions of the 
entire Province of Quebec were represented in this survey 
(see Supplementary Table S1).

Acute Kidney Injury Risk Factors Prevalence

As shown in Figure 1, most patients seen on a daily basis 
were between 46 and 80 years old. When asked to estimate 
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the proportion of all patients seen in the clinic presenting at 
least 1 major comorbidity, respondents reported that 59% 
(±20%) of them had at least 1 AKI risk factor. The most 
prevalent comorbidity was hypertension, followed by diabe-
tes and CKD.

When asked to estimate the number of patients who were 
recently discharged from hospitalization and to whom they 
have offered dedicated care, 57% of respondents reported 
having followed at least 6 patients in the last 3 months, and 
4% of them reported having provided care to more than 25 
discharged patients during the same period.

Acute Kidney Injury Awareness and Barriers to 
Identify Kidney Events

When asked to estimate the proportion of patients having 
suffered from an AKI event at any stage, as reported in the 
discharge summary, access to in-hospital lab results, or 
reported by the patient, the mean result was 21% (±12). As 
shown in Figure 2, when questioned on the recurrent limita-
tions imposed on them to correctly identify AKI events in 
their patients, 76% of them reported not being adequately 
informed. Access to a discharge summary, the lack of details 
on that summary regarding kidney function, and the lack of 
awareness and/or medical literacy from patients regarding 
their recent hospitalization were categorized as having at 
least a moderate impact on the process of care as a primary 
care provider for 83%, 90%, and 89% of all responders, 
respectively.

Opinions on the Disclosure of Acute Kidney 
Events to Patients

Respondents were presented with 5 short clinical scenarios 
illustrating hospitalizations complicated by an AKI event 
from various KDIGO stages,9 whether they would plan dedi-
cated time to discuss with the patient (and/or relatives) the 
ongoing kidney event if they were the attending clinician 
(Table 2). Most participants (97%) agreed to disclose the 
ongoing AKI event to the patient in a severe stage 3 AKI. 
Although 82% of participants would have planned time to 
discuss kidney function with a patient with stage 2 AKI 
based on standard serum creatinine criteria, that proportion 
decreased to 61% for a stage 2 AKI solely based on urine 
output decline. In total, 45% of all respondents would have 
discussed kidney function with the patient in the clinical sce-
nario illustrating a limited stage 1 AKI, whereas that propor-
tion decreased to 39% for an early recovering stage 2 AKI. 
No significant differences were observed between respon-
dents reporting in-hospital activities to those reporting only 
non–hospital-based practice (P = NS).

Opinions on the Follow-up Workup of Discharged 
Patients With Acute Kidney Injury

Respondents were then presented with 4 additional short 
clinical scenarios illustrating outpatient follow-up 6 weeks 
after a hospitalization complicated by an AKI episode. 
Participants were asked to determine their agreement to plan 
an additional workup for all scenarios. As shown in Table S2 
(Supplementary Materials), agreement to order additional 

Table 1.  Demographic Information and Practice Characteristics.

Characteristics All (n = 70)

Gender, female (%) 59 (84)
Profession (%)  
  Family physician 55 (79)
  Nurse practitioner 15 (21)
  Consultant specialist 0 (0)
Medical practice experience (%)  
  0-4 years 12 (17)
  5-9 years 14 (20)
  10-20 years 18 (26)
  >20 years 26 (37)
Medical practice status (%)  
Hospital-based activities:  
  Hospitalization 22 (31)
  Critical care 3 (4)
  Emergency room 7 (10)
Non-hospital-based activities:  
  Outpatient community clinic 62 (89)
  Academic/university-affiliated clinic 6 (9)
  Long-term care facility 13 (19)
  Palliative care 11 (16)
  Home care 13 (19)
% clinical time dedicated to office/cabinet (SD) 70 (±32)
Urban center practice (%) 36 (51)

Figure 1.  The proportion of patients encountered according to 
their age group and prevalent comorbidities seen in daily medical 
practice. Categorical semi-quantitative data reported by clinicians 
(<5%; 6%-25%; 26%-50% and >50% of patients seen).
CAD = coronary artery disease; HF = heart failure; PAD = peripheral 
artery disease; CVD = cerebral artery disease; CKD = chronic kidney 
disease.
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workup at the visit was 97% in the presence of a stage 3 AKI 
receiving kidney replacement therapy in the absence of a 
planned nephrology follow-up, whereas that agreement 
decreased to 35% when a parallel nephrology visit was 
already planned.

Comfort to Manage Acute Kidney Injury Patients 
Following Hospital Discharge

As shown in Figure 3, when asked to categorize their overall 
level of comfort when managing recently discharged patients 
from a hospitalization complicated by an AKI episode, 33% 
of FPs and 60% of NPs reported at least some levels of dis-
comfort. Based on a clinical scenario, participants were 

therefore asked to classify their agreement (based on their 
current level of comfort and expertise) to plan various inter-
ventions as previously recommended3 (Table 3 and Figure 
S2 in Supplementary Materials). Eighty-three percent of 
respondents with in-hospital medical activities, as opposed 
to 50% of them without hospital-based activities, were com-
fortable switching a calcium channel blocker agent to an 
angiotensin-2 receptor blocker agent (P = .007). No differ-
ence was reported regarding post-AKI cardiometabolic 
workup order (P = .65), or AKI risk factors counselling (P = 
.35). When asked if they would agree to prescribe non– 
steroidal anti-inflammatory drugs (NSAIDs) in this scenario, 
respondents with hospital-based activities had a higher level 
of agreement (21% vs 2%, P = .02).

Figure 2.  Potential recurrent barriers for the identification of AKI events impacting the process of care of primary care providers 
during post-discharge follow-up. Graduated color legend reporting 0 to 10 Likert scale: Dark green refers to no impact (0/10), light 
green refers to minor impact (3/10), light blue refers to moderate impact (5/10), and royal blue to major impact (10/10).

Table 2.  Proportion of Respondents Planning a Dedicated Time to Discuss Kidney Function in Various Clinical Scenarios Reporting 
AKI Events in Hospitalized Patients, According to Their Medical Practice.

Scenario
All, n (%)  
(n = 38)

Hospital-based, n (%)  
(n = 24)

Non-hospital-based, n (%) 
(n = 14) P

#1 Stage 1 AKI: SCr ↑26 µmol/L from baseline within 48 hours 17 (45) 11 (46) 6 (43) .86
#2 Stage 2 AKI based on SCr criteria: SCr doubled from baseline 

within a week
31 (82) 20 (83) 11 (79) .72

#3 Stage 2 AKI based on decreased urine output 23 (61) 14 (58) 9 (64) .72
#4 Stage 2 AKI with full recovery within 24 hours 15 (39) 8 (33) 7 (50) .49
#5 Stage 3 AKI: SCr increased to 580 µmol/L within a week 37 (97) 24 (100) 13 (93) .37

Those scenarios were optional for survey participants who reported no in-hospital medical activities in their medical practice (n = 46). Pearson Chi-
squared test (significance <.05). SCr = serum creatinine.
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Discussion

In this comprehensive survey, we identified significant vari-
ability in practices and comfort related to post-AKI care 
from primary care providers compared to recent expert-
based recommendations. Our results also shed light on the 
limitations encountered by FPs and NPs when offering care 
to recently hospitalized patients.

First, we found that most primary care providers, either 
NPs or FPs, had trouble having access to adequate informa-
tion regarding their patient’s recent hospitalization. Lack of 
access to a discharge summary and the lack of details and 
completeness when accessing that summary were reported as 
major limitations to allow primary caregivers to acknowl-
edge AKI occurrence during hospitalization. This underlies a 
major barrier during the hospital-to-community care transi-
tion where the sharing of essential clinical information is the 
key to identifying those who may benefit from dedicated 
post-AKI care.

Second, the relative complexity of the renal system com-
bined with the overall low level of patient medical literacy 
was reported as additional limitations in this survey. Effective 

education to patients on AKI/CKD risk factors and self-care 
management often relies on basic medical and more specific 
kidney-associated knowledge. However, recent data showed 
that 80% of severe AKI patients were unaware that they had 
experienced AKI while being hospitalized.16 Notably, in that 
study, only 58% of patients reported discussing with their 
clinicians while hospitalized with a kidney problem, that 
proportion increased when receiving a nephrology consulta-
tion.16 Interestingly, in this survey, although 97% of respon-
dents would have planned to discuss kidney problems with 
the patient when facing a stage 3 AKI, only half of them 
would have done the same in the presence of a stage 1 AKI, 
and approximately one third for an early reversible stage 2 
AKI, confirming the results from a previous study.16 Patients 
unaware of their medical condition have limited empower-
ment in their self-care and might be less attentive to receiv-
ing counselling on post-AKI care and CKD prevention 
during follow-up. We suspect several reasons why clinicians 
might differ in disclosing an AKI event to their patients. 
First, knowledge of the long-term adverse outcomes of AKI 
episodes might be limited for some clinicians. Second, 
despite the adoption of standardized definitions of AKI,9 this 

Table 3.  Agreement/Comfort to Order or Plan Various Interventions During the Follow-up Care of a Typical Severe AKI Survivor, 
According to Their Medical Practice.

Proposed interventions
All  

(n = 70)
Hospital-based, n (%)  

(n = 24)
Non-hospital-based, n (%) 

(n = 46) P

Switch CCB to ARB/ACEi 43 (61) 20 (83) 23 (50) .007a

Order a comprehensive cardiometabolic workup 64 (91) 23 (96) 41 (89) .65
Discuss AKI risk factors with the patient/ relatives 55 (79) 21 (88) 34 (74) .35
Refer to Nephrology 22 (31)   5 (21) 17 (37) .17
Start NSAID temporarily for low-back pain   6 (9)   5 (21)   1 (2) .02a

This scenario was proposed to all survey participants (n = 70). Pearson chi-squared test. aStatistically significant (<0.05). Proposed scenario: A 71-year-
old patient with hypertension and previous myocardial infarction without heart failure nor CKD (eGFR 71 mL/min) receiving acetylsalicylic acid, 
candesartan, and rosuvastatin. You see this patient at your clinic 8 weeks following a 10-day hospitalization for pneumonia, complicated by septic AKI. 
His max SCr was 321 µmol/L and decreased to 99 µmol/L (eGFR 53 mL/min) at discharge. His candesartan was replaced by amlodipine at discharge. CCB 
= calcium channel blocker; ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin-2 receptor blocker; NSAID = non–steroidal anti-
inflammatory drug.

Figure 3.  Level of comfort of family physicians and nurse practitioners to manage, as primary care providers, discharged patients 
following AKI episodes. Graduated color legend reporting 0 to 10 Likert scale: Dark green refers to being totally uncomfortable (0/10), 
light blue refers to a neutral level of comfort (5/10), and royal blue refers to being totally comfortable (10/10) to manage such discharged 
patients.
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condition and its risk factors remain under-recognized in 
hospitalized patients, as it is possible that AKI, especially 
non-severe episodes, were not deemed clinically significant 
by clinicians. Even among nephrologists, post-AKI nihilism 
has been recognized and linked to a large discrepancy 
between expected follow-up and actual care offered to 
patients.11,17 Epidemiological evidence has reported potential 
benefits when offering dedicated post-discharge follow-up to 
patients having experienced AKI, as it is associated with a 
reduction in cardiovascular events and mortality.18 However, 
as reported in the Nephrologist Follow-Up versus Usual 
Care after Acute Kidney Injury Hospitalization (FUSION) 
trial, the best post-AKI follow-up model adapted to patients’ 
need has yet to be determined.19

Based on the results reported in this survey, we believe 
that some primary caregivers may not be aware that the long-
term consequences of AKI could be significantly modified 
by counselling and proactive medical care, resulting in a low 
priority placed on allocating time to deliver AKI education 
and appropriate post-AKI follow-up. The fact that 9% of 
them would have been comfortable prescribing avoidable 
nephrotoxins such as NSAID shortly after a severe stage 3 
AKI was remarkable and confirms the need for further medi-
cal education.

Then, we demonstrated that most primary care provid-
ers, especially NPs, were considerably uncomfortable with 
managing post-AKI patients in their current practice and, 
therefore, requested additional guidance on AKI. Regarding 
potential training that should be offered, we asked partici-
pants which topics should be prioritized. The AKI diagno-
sis, post-AKI prognosis, post-AKI patient counselling, 
post-AKI workup, and nephroprotective interventions 
were classified as priorities (Figure S3 in Supplementary 
Materials).

The strength of this study includes being among the first 
to examine the opinion of primary care providers on the pro-
cess of care and current limitations for AKI patients’ man-
agement once discharged. Using a combination of direct and 
scenario-derived questions, we provide insights into varia-
tion in practice between FPs and NPs, as well as between 
primary caregivers with exclusive community/office practice 
and those with in-hospital activities. Urban and rural prac-
tices were included, and participants from all regions of the 
Province of Quebec were involved, allowing good represen-
tativity. Our study presents a few limitations. First, despite a 
large distribution through 2 major societies, only a limited 
proportion consented to participate, which may limit statisti-
cal power as well as generalizability. The initial distribution 
was performed during December, which, in retrospective, 
could have contributed to the initial low response rate. The 
survey was extensive, with multiple scenarios and required 
pre-consent before participation, which may have also con-
tributed to the suboptimal response rate. The survey was lim-
ited to the Province of Quebec medical practice, which may 
impact the generalizability of findings. More female than 

male clinicians responded to the survey, which could be par-
tially explained by the inclusion of NPs, potentially impact-
ing the observed results. However, in a sensitivity analysis 
comparing both sex on their overall level of comfort when 
managing post-AKI patients, the proportion of them report-
ing at least some levels of discomfort were similar (female: 
31% and male: 27%). Also, 43% of participants reported 
having offered medical care to only 5 or less recently dis-
charged patients in the last 3 months, which could have 
impacted their overall comfort and experience regarding 
post-AKI care. Other known cardioprotective and nephro-
protective interventions for CKD, such as statins or sodium-
glucose transporter protein-2 inhibitors, were not addressed 
in the current survey. Finally, we cannot precisely estimate 
the total number of clinicians who received the invitation to 
participate.

In this comprehensive survey, we reported significant bar-
riers regarding the hospital-to-community transition of care 
in patients having experienced AKI, concerning the access to 
discharge information, and the overall knowledge and com-
fort when offering dedicated post-AKI care. This reflects the 
need to improve communication, collaboration, and AKI 
training with primary care providers. Studies examining how 
AKI-related knowledge and specific interventions can 
improve outcomes are warranted.

Acknowledgments

The authors thank the Fédération des Médecins omnipraticiens du 
Québec (FMOQ), the Association des Infirmières praticiennes du 
Québec (AIPSQ) for endorsing and disseminating the survey to 
their members.

Author Contributions

J.-M.C., W.B-S., J.B., and L.H. contributed to conceptualization. 
J.-M.C., W.B.-S., and L.H. contributed to methodology. J.-M.C. 
contributed to formal analysis. J.-M.C. contributed to writing—
original draft. W.B.S., J.B., and L.H. contributed to writing—
review & editing.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest: 
J.-M.C. reports Board Advisory for GlaxoSmithKline, received 
research funding from Bayer, and is supported by the Centre de 
recherche de l’Université de Montréal and the Université de 
Montréal Faculty of Medicine. J.B. declares no conflict of interest. 
L.H. declares no conflict of interest. W.B.-S. reports research fund-
ing from AstraZeneca and Bayer and is supported by Fonds de 
recherche en santé du Québec and KRESCENT program (Kidney 
Foundation of Canada). The authors declare no conflicts of interest 
with respect to this research.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.



8	 Canadian Journal of Kidney Health and Disease

Ethics Approval

The current study was approved by local Research and Ethics 
Boards (#2023-11017).

Consent to Participate

An informed consent was obtained from all participants before sur-
vey completion.

Consent for Publication

Not applicable.

ORCID iDs

Jean-Maxime Côté  https://orcid.org/0000-0002-3487-2670
William Beaubien-Souligny  https://orcid.org/0000-0003-3030- 
8703

Data availability

The data that support the findings of this study are available on 
request from the corresponding author.

Supplemental Material

Supplemental material for this article is available online.

References

	 1.	 Rewa O, Bagshaw SM. Acute kidney injury—epidemiology, 
outcomes and economics. Nat Rev Nephrol. 2014;10(4):193-
207. doi:10.1038/nrneph.2013.282.

	 2.	 Hobson C, Ozrazgat-Baslanti T, Kuxhausen A, et al. Cost 
and mortality associated with postoperative acute kidney 
injury. Ann Surg. 2015;261(6):1207-1214. doi:10.1097/
SLA.0000000000000732.

	 3.	 Koyner JL, Haines RW, Bouchard J. Individualized acute kid-
ney injury after care. Curr Opin Crit Care. 2020;26(6):581-
589. doi:10.1097/MCC.0000000000000779.

	 4.	 Sawhney S, Marks A, Fluck N, et al. Post-discharge kidney 
function is associated with subsequent ten-year renal progres-
sion risk among survivors of acute kidney injury. Kidney Int. 
2017;92(2):440-452. doi:10.1016/j.kint.2017.02.019.

	 5.	 See EJ, Jayasinghe K, Glassford N, et al. Long-term risk of 
adverse outcomes after acute kidney injury: a systematic review 
and meta-analysis of cohort studies using consensus definitions 
of exposure. Kidney Int. 2019;95(1):160-172. doi:10.1016/j.
kint.2018.08.036.

	 6.	 Siew ED, Peterson JF, Eden SK, et al. Outpatient nephrol-
ogy referral rates after acute kidney injury. J Am Soc Nephrol. 
2012;23(2):305-312. doi:10.1681/ASN.2011030315.

	 7.	 Lo LJ, Go AS, Chertow GM, et al. Dialysis-requiring acute 
renal failure increases the risk of progressive chronic kid-
ney disease. Kidney Int. 2009;76(8):893-899. doi:10.1038/
ki.2009.289.

	 8.	 Jeong R, James MT, Quinn RR, et al. Follow-up care of criti-
cally ill patients with acute kidney injury: a cohort study. Kidney 
Med. 2023;5(8):100685. doi:10.1016/j.xkme.2023.100685.

	 9.	 Kidney Disease: Improving Global Outcomes. Acute kidney 
injury. Published 2012. Accessed November 23, 2024. https://
kdigo.org/guidelines/acute-kidney-injury/

	10.	 Chawla LS, Eggers PW, Star RA, et al. Acute kidney  
injury and chronic kidney disease as interconnected syn-
dromes. N Engl J Med. 2014;371:58-66. doi:10.1056/NEJMra 
1214243.

	11.	 Karsanji DJ, Pannu N, Manns BJ, et al. Disparity between 
nephrologists’ opinions and contemporary practices for com-
munity follow-up after AKI hospitalization. Clin J Am Soc 
Nephrol. 2017;12:1753-1761. doi:10.2215/CJN.01450217.

	12.	 Ye N, Xu Y, Bellomo R, Gallagher M, Wang AY. Effect of 
nephrology follow-up on long-term outcomes in patients with 
acute kidney injury: a systematic review and meta-analysis. 
Nephrology (Carlton). 2020;25(8):607-615. doi:10.1111/
nep.13698.

	13.	 Ortiz-Soriano V, Singh G, Chang A, et al. Processes of care in 
survivors of acute kidney injury followed in specialized post-
discharge clinics. Clin J Am Soc Nephrol. 2022;17(11):1669-
1672. doi:10.2215/CJN.00160122.

	14.	 Burns KE, Duffett M, Kho ME, et al. A guide for the design 
and conduct of self-administered surveys of clinicians. CMAJ. 
2008;179:245-252. doi:10.1503/cmaj.080372.

	15.	 Eysenbach G. Improving the quality of web surveys: the check-
list for reporting results of internet e-surveys (CHERRIES). J 
Med Internet Res. 2004;6:e34. doi:10.2196/jmir.6.3.e34.

	16.	 Siew ED, Parr SK, Wild MG, et al. Kidney disease awareness 
and knowledge among survivors of acute kidney injury. Am J 
Nephrol. 2019;49(6):449-459. doi:10.1159/000499862.

	17.	 Brar S, Ye F, James MT, Harrison TG, Pannu N; Interdisciplinary 
Chronic Disease Collaboration (ICDC). Processes of care 
after hospital discharge for survivors of acute kidney injury: a  
population-based cohort study. Am J Kidney Dis. 2024;83(2): 
216-228. doi:10.1053/j.ajkd.2023.07.015.

	18.	 Silver SA, Adhikari NK, Jeyakumar N, et al. Association 
of an acute kidney injury follow-up clinic with patient out-
comes and care processes: a cohort study. Am J Kidney Dis. 
2023;81(5):554-563. doi:10.1053/j.ajkd.2022.10.011.

	19.	 Silver SA, Adhikari NK, Bell CM, et al. Nephrologist  
follow-up versus usual care after an acute kidney injury  
hospitalization (FUSION): a randomized controlled trial. 
Clin J Am Soc Nephrol. 2021;16(7):1005-1014. doi:10.2215/
CJN.17331120.

https://orcid.org/0000-0002-3487-2670
https://orcid.org/0000-0003-3030-8703
https://orcid.org/0000-0003-3030-8703
https://kdigo.org/guidelines/acute-kidney-injury/
https://kdigo.org/guidelines/acute-kidney-injury/

