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Abstract

Background: Renin-angiotensin system inhibitors (RASi) are not re-initiated for almost a quarter of patients who suffered
acute kidney injury 6 months after discharge. This discontinuation might be partly explained by the nephrotoxicity of these
medications, yet they remain of benefit, especially for patients with heart failure.

Objective: To determine the factors deemed by clinicians to influence RASi re-initiation and set threshold values for
important safety parameters.

Design: Three-round modified online Delphi survey.

Setting: The study was conducted in Quebec, Canada.

Participants: Twenty clinicians from nephrology, intensive care medicine, and internal medicine.

Measurements: The factors’ importance was rated on 4-point Likert-type scale, ranging from “not important” to “very
important” by the panelists.

Methods: We conducted a brief literature review to uncover possible influencing factors followed by a 3-round modified
Delphi survey to establish a consensus on the importance of these factors.

Results: We recruited 20 clinicians (7 nephrologists, 3 internists, and 10 intensive care physicians). We created a list of 25
factors, |5 of which met consensus. Eleven of these factors, including serum creatinine, glomerular filtration rate, and acute
kidney injury (AKI) stage, were deemed as important while 4, such as responsibility ambiguity and absence of feedback, were
deemed as not important. The majority of the 10 factors which did not meet consensus were related to the clinical setting,
such as a pharmacist follow-up and the required time to ensure optimal RASi re-initiation.

Limitations: Quebec clinicians’ agreement might not reflect the opinion of the rest of Canada. The survey measures
clinicians’ belief rather than their actual practice.

Conclusion: Renin-angiotensin system inhibitors re-initiation is a rather complex concept which encompasses several
factors. Our research uncovered some of these factors which may be used to develop guidelines on optimal RASi re-initiation.

Abrégé

Contexte: Six mois aprés avoir regu leur congé de I'hépital, prés du quart des patients ayant vécu un épisode d’insuffisance
rénale aigué n’ont toujours pas réamorcé les inhibiteurs du systéme rénine-angiotensine (iSRA). Cette interruption pourrait
s’expliquer en partie par la néphrotoxicité de ces médicaments, bien qu’ils soient bénéfiques, particulierement pour les
patients souffrant d’insuffisance cardiaque.

Objectifs: Déterminer les facteurs jugés par les cliniciens comme exercant une influence sur la reprise des iSRA et définir
des valeurs de seuil pour les paramétres de sécurité considérés comme importants.

Conception: Une version modifiée de I'enquéte Delphi menée en ligne, en trois étapes.

Cadre: Etude menée au Québec (Canada).

Participants: 20 cliniciens en néphrologie, en médecine de soins intensifs ou en médecine interne.

Mesures: L'importance des facteurs a été évaluée par les panélistes sur une échelle de type Likert a quatre points allant de
«pas important» a «trés important».

Méthodologie: Nous avons procédé a une bréve revue de la littérature pour repérer les possibles facteurs influengant
la reprise des iSRA. Une enquéte Delphi modifiée a ensuite été menée en trois étapes afin d’établir un consensus sur
'importance de ces facteurs.
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Résultats: Nous avons recruté 20 cliniciens (7 néphrologues, 3 internistes et |10 intensivistes). Nous avons créé une liste de
25 facteurs, dont |5 faisaient consensus. De ceux-ci, | | ont été jugés importants, notamment la créatinine sérique, le débit de
filtration glomérulaire et le stade de I'insuffisance rénale aigiie (IRA); alors que 4, notamment I'ambiguité de la responsabilité
et 'absence de rétroaction, ont été jugés non importants. La majorité des 10 facteurs qui ne faisaient pas consensus étaient
liés au milieu clinique, notamment le suivi du pharmacien et le temps nécessaire pour assurer une reprise optimale des iSRA.
Limites: L’accord des cliniciens du Québec pourrait ne pas refléter I'opinion des cliniciens du reste du Canada. L’enquéte
mesure les croyances des cliniciens plutdt que leur pratique réelle.

Conclusion: La reprise des iSRA est un concept assez complexe qui englobe plusieurs facteurs. Notre recherche a révélé
certains facteurs qui peuvent étre utilisés pour élaborer des lignes directrices sur la reprise optimale des iSRA aprés un
épisode d’insuffisance rénale aigiie.
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Introduction due to its impact on renal function. Approximately 20% of
patients taking RASi will suffer from at least one episode of
hyperkalemia,* whilst 10% will see a more than 20% rise in
their serum creatinine (sCr) levels.® Hence, the greater chal-
lenge to re-initiate these medications for intensive care unit
(ICU) patients who already suffer multiple health complica-
tions, especially ICU patients with AKI.

To date, there is no consensus on specific safety parame-
ters and optimal clinical settings for the re-initiation of RAS
blockers, leaving the clinician to the best of their judgment.
The aim of this study was to establish a consensus on RASi
re-initiation practices for ICU patients who suffer from AKI.

Despite their benefit, renin-angiotensin system inhibitors
(RASI) tend to be discontinued after hospital discharge for
patients who suffered acute kidney injury (AKI). A study
based on the Alberta health database uncovered that almost a
quarter of hospitalized patients taking chronically RASi and
suffering from AKI did not reinitiate their medication 6 months
after hospital discharge.! Moreover, a study examining frail
patients’ misuse/underuse of medications’ uncovered that the
most prevalent case of underuse was the absence of Angiotensin
Converting Enzyme inhibitors (ACEi) for a patient with sys-
tolic heart failure. The study found that misuse and underuse
of medication decreased the 18-months survival rate from 97
to 96 and 88%, respectively. Additionally, a recent study® fol- ~ Methods

1(;1Wing gatients Xll(t? dis.cogtinued RAS(ii aﬁter hospiltal d_iS}; We conducted a 3-round modified Delphi method to estab-
charge due to episode uncovered that people wit lish consensus on crucial factors influencing RASI re-initia-

discontinued RA.81 had a 27%.1ncrease in morFahty.compared tion for ICU patients who suffered from AKI. The Delphi
to those who did not experience a discontinuation. Thus,

unwanted discontinuation might impact patients’ long-term
outcomes. However, RASI re-initiation can be challenging

method is a well-established method to establish consensus
and help develop guidelines.® We modified the classical
Delphi by not conducting face-to-face meetings at the end of
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the survey with the participants due to COVID restrictions.
In addition, we added multiple-choice questions and open-
ended questions at the third round rather than merely asking
participants to re-rate items that did not meet consensus.

Panel Selection

Our expert panel was composed of clinical experts in AKI,
medical reconciliation, and/or intensive care. We focused on
clinicians because they are the key decision makers for medi-
cation re-initiation in most centers. The selection was based
on clinicians’ involvement in treatment and care of ICU
patients with AKI, especially in determining medication re-
initiation throughout the full episode of care (in ICU, in hos-
pital and out of hospital); hence our focus on the following
specialties: nephrology, intensive care medicine, and internal
medicine. We sent a preformatted email invitation distributed
by the different professional associations: the Association des
spécialistes en Médecine Interne du Québec (ASMIQ) for
internists (600 members), Association des néphrologues du
Québec (ANQ) for nephrologist (201 members), and Société
des intensivistes du Québec (SIQ) for intensive care physi-
cians (100 members). We also recruited panelists through
internal hospital services (McGill University Health Center
[MUHC], Hoépital Maisonneuve-Rosemont [HMR], Center
hospitalier de 1’Université de Montréal [CHUM], and Center
hospitalier de I’Université de Sherbrooke [CHUS]). To ensure
equal representation, we aimed to recruit 5 clinicians from
each specialty for a total of 15 clinicians.’

Study Variables

Our concept of interest was RASi re-initiation. Our influenc-
ing factors were divided into 3 categories: demographic,
clinical setting, and patient’s safety parameters (see supple-
mental S3). We inferred the clinical setting variables from
existing concepts surrounding guideline compliance and
medication reconciliation. We conducted a brief literature
review of papers on these topics and based our concepts
mostly on those mentioned by Cabana et al,® a pioneer in
guidelines compliance. Moreover, these concepts were
reviewed by our research team members (2 nephrologists, |
internist-intensivist, 1 family physician, and 1 researcher
with experience conducting Delphi studies). We inferred the
safety parameters from RASI initiation guidelines and risk
factors of AKI mentioned in the literature.®!! The survey was
then reviewed for clarity and completion time by 5 senior
residents in internal medicine. Following their comments,
we reformulated some questions to enhance their clarity.

Overview of the Modified Delphi
Process

The Delphi started in May 2021 and ended in August 2021.
The survey was distributed via a user-unique link sent to

each panelist using the online survey platform LimeSurvey.
The survey was in French only (see Supplemental S2 for an
English version). We sent weekly reminders to panelists who
did not answer. All panelists provided consent, via a written
form sent by email, to participate and complete all 3 rounds.

Round |

Round 1 started on May 17 and ended on June 10. The pur-
pose of the first round was to collect demographic data and
establish a primary consensus. Panelists were asked during
this round to first answer questions about their specialty,
number of years of practice, experience in treating ICU
patients and other demographic questions. Then they were
asked to rate, on a 4-point Likert-type scale (“not important,”
“a little important,” “important,” and “very important”) the
list of influencing factors we extracted from literature review.
Finally, they evaluate the relevance (“not relevant,” “a little
relevant,” “relevant,” and “very relevant”) of a series of
questions to be used in the final round. A comment box was
also added in this section so panelists could provide com-
ments and suggestions about the questions (see Supplemental
Questionnaire 1).

Round 2

Round 2 started on June 22 and ended on July 19. The pur-
pose of this round was to establish consensus on the remain-
ing items and to further improve questions quality and clarity
used in the third round. After reviewing comments from the
first round, we added 2 multiple-choice questions enquiring
about the panelists preferred measure to estimate renal func-
tion in the second round (see Supplemental Questionnaire 1).
Answers collected from these 2 questions were used to refine
the third round questions.

Round 3

Round 3 started on August 3 and ended on August 30. The
purpose of this round was to establish consensus on the
remaining items and to set threshold values for safety param-
eters. Panelists evaluated the importance of the remaining
influencing factors and answered a series of multiple-choice
and open-ended questions to establish values for certain
influencing factors such as sCr levels, glomerular filtration
rate (GFR), and arterial pressure (see Supplemental
Questionnaire 3). These questions focused on patient’s clini-
cal picture and safety parameters. Only questions deemed as
relevant by the panelists during the 2 previous rounds were
kept for this round.

Statistical Analysis

Data were tabulated after each round using IBM SPSS ver-
sion 26. We entered the percentage of ratings of each
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Table 1. Panel’s Sociodemographic Characteristics (n = 20).

Variables no. (%)
Sex
Female 12 (60)
Male 8 (40)
Age
30-40 8 (40)
41-50 10 (50)
51-60 1 (5)
=60 1 (5)
Years of practice
Average (SD) 10.5 (7.1)
Median (interquartile range) 6 (4.8, 15)
Speciality
Intensive care 10 (50)
Nephrology 7 (35)
Internal medicine 8 (40)
Anesthesiology 1 (5)
Respirology 2 (10)
Emergency medicine 1 (5)
Practice in ICU
Yes 18 (90)
No 2 (10)
Type of practice
ICU treating physician 12
ICU consulting physician 8
Ward treating physician 10
Ward consulting physician 10
External follow-up treating/ 10

consulting physician

Note. Sociodemographic characteristics. SD = standard deviation;
ICU = intensive care unit.

element. We defined consensus as a 75% combined rating as
either “not important” and “little important,” or “important”
and “very important.” The same consensus definition was
used for questions’ relevance. We used 75% as a cut-off
value based on previous Delphi studies.!? Data collected in
the third round (e.g., optimal GFR and arterial pressure val-
ues) is presented as the number of panelists per value. During
the third round, some panelists provided brief comments
which we analyzed manually.

Results

We successfully recruited 20 panelists: 7 nephrologists, 3
internists, and 10 intensive care physicians (see Table 1). The
latter came from different base specialties: 4 internal medi-
cine, 1 respirology, 1 respirology and internal medicine, 1
anesthesiology, 1 emergency medicine, while the remaining
2 stated intensive care medicine as their sole specialty.
Furthermore, 12 out of 20 (60%) of our panelists were
females. All our panelists stated that their perceived knowl-
edge and competencies in treating ICU patients with AKI

were either “good” or “very good.” Eighteen of the panelists
treated ICU patients, and 2 did not take care of ICU patients
in their usual practice.

Rounds | and 2

All panelists answered the first 2 rounds. Fifteen items met
consensus during this round. Nine items, mainly items
related to patient’s health such as GFR, arterial pressure, and
vital prognosis, were deemed important (see Table 2). Four
items, 3 of which were all related to clinical setting, were
deemed not important (see Table 2). We also enquired about
clinicians preferred parameter for renal function estimation
and the preferred method to present it. Fourteen (70%) pan-
elists chose eGFR as an absolute value to estimate renal
function and thus we kept these choices to design our ques-
tions for the third round.

Round 3

Eighteen out of 20 (90%) panelists answered this round. Ten
elements were evaluated for their importance, and none met
consensus (see Table 2).

Aside from item rating, this round included multiple-
choice and open-ended questions (see Supplemental
Questionnaire 3). In the first section, we enquired about
eGFR. We suggested a range of values inspired by the CKD
scale. There was no consensus on the general eGFR value for
RASI re-initiation. Seven (39%) panelists stated that an
acceptable value would be between 30 and 59 mL/min/1.73
m? (see Figure 1), while 7 others indicated a value other than
the ones we suggested (patients’ baseline value or values
between 15 and 90 mL/min/1.73 m?). These values changed
slightly when asked about optimal eGFR values for RASi
re-initiation for ICU patients with AKI. Six (33%) stated that
a value between 30 and 59 mL/min/1.73 m? was optimal for
RASI re-initiation, 5 (28%) chose a value between 60 and 89
mL/min/1.73 m? (see Figure 1), and 7 panelists stated that no
value was optimal, or they would wait until ICU discharge
for re-initiation (see Figure 1). Finally, we enquired about an
optimal eGFR value for RASi re-initiation for ICU patients
who suffered from AKI with 1 of the 4 following conditions:
hypertensive, suffering from recent episodes of hyperkale-
mia, with heart failure, and diabetes. No consensus value
was established for any of the pathologies (see Figure 2).

In the second part, we enquired about optimal arterial pres-
sure for RASI re-initiation in ICU patients who suffered from
AKI and whose primary indication of RASi was hyperten-
sion. We suggested values from 90 to 140 mm Hg for the
systolic pressure and from 40 to 80 mm Hg for diastolic pres-
sure. No consensus value was established. An equal number
of panelists opted for 140 mm Hg or 120 mm Hg (see Figure
3). On the other hand, 5 (28%) panelists suggested other val-
ues than those we proposed for the systolic pressure (range
140-180 mm Hg or wait until ICU discharge). As per diastolic
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Table 2. Factors’ Importance.

medications

initiation
Task’s complexity

Psychosocial factors

Ejection fraction at the time of re-initiation
AKI maximal severity stage

Concomitant use of other antihypertensive
Concomitant use of diuretics

Presence of a pharmacist/nurse for follow-up

Required time to ensure optimal RASi re-

Clinician’s knowledge and competencies

Note. Factors’ importance according to clinician’s rating. In green: factors deemed important or very important. In orange: factors which did not meet
consensus. In red: factors deemed little or not important. AKI = acute kidney injury; GFR = glomerular filtration rate; RASi = renin-angiotensin system
inhibitors; sCr = serum creatinine; absence of feedback = absence of feedback on the clinician’s decision impact.

GFR values in mi/min/1.73m?|

m 60-89
B 30-59
m Other

# Participants

Figure |. Optimal eGFR values for RAS re-initiation.

Note. Estimated GFR (eGFR) values deemed optimal for RAS re-initiation
in the general population (on the left) and for ICU patients who suffered
from AKI (on the right). Results are presented as the number of
participants per range of values. GFR = glomerular filtration rate; RAS =
renin-angiotensin system; ICU = intensive care unit; AKI = acute kidney
injury.

pressure, no consensus was established. The numbers were
distributed equally between 70 mm Hg, 80 mm Hg, and other
values (suggestions were 90-95 mm Hg; see Figure 3).

In the third part, we enquired about the order of impor-
tance in re-initiating several long-term medications for ICU
patients who suffered from AKI whose primary indication of
RASI was either heart failure or diabetic nephropathy. We
proposed the following medication: diuretics, antihyperten-
sives, beta-blockers, and RASi. For patients with heart fail-
ure, 4 (22%) panelists chose RASI as the first medication to
re-initiate while 8 (44%) panelists chose them as the second,
and 6 (33%) put them as either third or fourth (see Figure 4).
For patients with diabetic nephropathy, 15 (83%) panelists
deemed RASI as the first medication to re-initiate, while 3
(17%) chose them as either second or third (see Figure 4). No

participant put RASi as the last medication to re-initiate for
these patients.

Finally, for this part, we enquired about re-initiating RASi
for ICU patients who suffered from AKI and taking either
diuretics, beta-blockers or both. For patients whose principal
RAS:I indication is heart failure, there was a consensus (89%)
that both beta-blockers and diuretics were safe to re-initiate
with RASIi together or alone (see Figure 5). By contrast,
there was no consensus (72%) on RASI re-initiation con-
comitant to diuretics for patients with diabetic nephropathy
(see Figure 06).

The last part of this questionnaire was about time and
resources. When asked about whether their workload enables
them to have enough time to ensure optimal RASi re-initia-
tion, 11 (61%) panelists stated yes, and 7 (39%) stated no
(see Figure 7). Moreover, there was a consensus on the tim-
ing of RASI re-initiation with 15 panelists (83%) choosing a
timing after ICU discharge. Indeed, only 1 (5.56%) partici-
pant opted for ICU stay, while 11 (61%) opted for hospital
ward, 3 (17%) for external clinic and 3 (17%) for another
moment (after ICU discharge; see Figure 8). Finally, when
asked about the best resources for optimal RASi re-initiation,
14 (78%) panelists stated that a pharmacist’s follow-up was
the best resource.

Discussion

We uncovered 11 elements, such as sCr and GFR, that were
deemed important factors and 4 others, such as absence of
feedback and absence of guidelines, that were deemed not
important. Also, more than the third of proposed elements,
such as patient’s ejection fraction, did not meet consensus.
Finally, while we did not establish consensus on optimal
GFR nor arterial pressure values for RASi re-initiation for
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# Participants

Patient's condition

eGFR values in ml/min/1.73m?

B 290
Bl 60-89
e 30-59
mm 15-29

Figure 2. Optimal eGFR values for RASi re-initiation in different conditions.

Note. Estimated GFR (eGFR) values for ICU patients who suffered from AKI and presented | of the 4 conditions stated above. Results are presented as
the number of participants per range of values. GFR = glomerular filtration rate; RASi = renin-angiotensin system inhibitors; ICU = intensive care unit;

AKI = acute kidney injury.
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Figure 3. Optimal arterial pressure values.

Note. Optimal arterial pressure for RASi re-initiation in ICU patients whose principal indication of RASi is hypertension: (A) Values of systolic pressure.
(B) Values of diastolic pressure. Results are presented as the number of participants per value. RASi = renin-angiotensin system inhibitors; ICU =

intensive care unit.

ICU patients who suffered AKI, we did establish a consensus
on the optimal timing for RASI re-initiation.

One objective of this study was to determine thresholds of
safety parameters surrounding RASi re-initiation, hence the
third questionnaire with open-ended questions. Unfortunately,
the answers were scattered, and no value could be used as a
reference or threshold. Indeed, when we enquired about
eGFR values optimal for RASi re-initiation, no value had

more than 50% of the panelists’ agreement. However, 3 val-
ues stood out: values between 30 and 59 mL/min/1.73 m?, 15
mL/min/1.73 m? or higher, and patient’s baseline value.
These values might be explained by the fact that some
patients in ICU suffer from CKD; therefore, their normal
GFR range might fall as low as 15 mL/min/1.73 m?. In addi-
tion, elderly people, which constitute the majority of the ICU
population, tend to have a lower GFR." Finally, using
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Figure 4. Re-initiation order of long-term medication.

Note. Long-term medication re-initiation order for ICU patients who suffered AKI and whose principal RASi indication is (A) heart failure or (B) diabetic
nephropathy. Results are presented in the number of participants per rank. ICU = intensive care unit; AKI = acute kidney injury; RASi = renin-

angiotensin system inhibitors.
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Figure 5. RASi re-initiation concomitant to other medications
for patients with heart failure.

Note. RASi re-initiation concomitant to other long-term medication for
ICU patients who suffered from AKI and whose RASi principal indication
is heart failure. Results are presented as the number of participants per
value. RASi = renin-angiotensin system inhibitors; ICU = intensive care
unit; AKI = acute kidney injury.

patient’s baseline value as an optimal value account for GFR
variations between patients. Thus, what might be optimal for
one patient is not necessarily optimal for another. Similarly,
when specifying a condition, no suggested value had more
than 50% agreement. Nevertheless, 2 values stood out: 60 to
89 mL/min/1.73 m? for hypertensive and hyperkalemic

20-
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Figure 6. RASi re-initiation for patients with diabetic
nephropathy.

Note. RASi re-initiation concomitant to diuretics for ICU patients

who suffered from AKI and whose principal RASi indication is diabetic
nephropathy. Results are presented as the number of participants per
value. RASi = renin-angiotensin system inhibitors; ICU = intensive care
unit; AKI = acute kidney injury.

patients and 30 to 59 mL/min/1.73 m? for patients with heart
failure and patients with diabetes. These values are compa-
rable to those found in the inclusion criteria of clinical trials
on patients with heart failure, where patients with a GFR >
30 mL/min/1.73 m? are excluded.'*"> Also, the shift toward
lower values for patients with heart failure and diabetes
reveal that clinicians see an urgency in re-initiating RASi
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Figure 7. Auvailable time and guidelines.

Note. Clinicians’ answer about: (on the left) having enough time and
adequate workload to ensure RASi optimal re-initiation and (on the
right) guidelines’ helpfulness for optimal RASi re-initiation. Answers are
presented as the number of participants per choice. RASi = renin-
angiotensin system inhibitors.

20

-
a
1

# Participants
2

5 —
0 —
3 S © &
Q0 N Lo
09 @0 \(}\0 o
© &
&
Location

Figure 8. Optimal location for RASi re-initiation.

Note. Optimal location and timing for RASi re-initiation for ICU patients
who suffered from AKI. Results are presented as the number of
participants per location. RASi = renin-angiotensin system inhibitors;
ICU = intensive care unit; AKI = acute kidney injury.

when there is a perceived benefit. This is further corrobo-
rated by several comments from our panelists indicating that
RASI re-initiation for patients with heart failure is necessary
and should be re-initiated as soon as possible. In addition, the
panelists deemed RASI indication as an important factor for
their re-initiation. In addition, most panelists indicated that
RASI should be re-initiated first for patients with diabetic

nephropathy. This may be due to the beneficial effects of
RASI on this population, namely the prevention of kidney
nephropathy progression through proteinuria reduction.'®

Akin to optimal eGFR values, no arterial pressure value
had more than 50% panelists agreement, while 2 values
stood out for systolic (120 and 140 mm Hg) and 2 for dia-
stolic pressure (70 and 80 mm Hg). It is worth noting that
both systolic values were target values for antihypertensive
treatment in the Systolic Blood Pressure Intervention Trial
(SPRINT),!” which is the reference study for hypertensive
patients. The target value for an intensive antihypertensive
treatment was 120 mm Hg, while the target for standard
treatment was 140 mm Hg. In addition, a diastolic blood
pressure of 80 mm Hg or more corresponds to the definition
of hypertension.'® Thus, it is normal for clinicians to follow
this threshold value given that RASi are antihypertensive
medications and that we set, in our question, the principal
RASI indication as hypertension. Interestingly, some panel-
ists opted for lower systolic and diastolic pressure values,
such as 100 mm Hg for systolic and 50 mm Hg for diastolic.
This might be explained by the panelists’ potential consider-
ation that ICU patients suffering from severe heart failure
have lower blood pressure values.!'®

Finally, when trying to establish an order of importance of
long-term medication re-initiation, there was no explicit
agreement aside from antihypertensive medication being re-
initiated last for ICU patients with heart failure and RASi
first for patients with diabetic nephropathy. In sum, setting
optimal thresholds of patient’s safety parameters for RASi
re-initiation is complex due to interindividual variations of
these parameters and the numerous comorbidities affecting
ICU patients’ health.

Despite the lack of consensus on safety parameters, 3
quarters of our panelists agreed that RASi re-initiation should
be after I[CU. This aligns with what Silver et al?® stipulated in
their study about post-AKI ambulatory clinics. This agree-
ment is further explained because not all ICU patients recover
from AKI during their stay.?! Similarly, some ICU patients
do not recover their normal organ function even after ICU
discharge and are re-admitted 48 h after.?? Yet, when RASi
are not re-initiated upon ICU discharge, the burden falls on
the ward clinician, who does not always know that the medi-
cation has been discontinued nor why it has been discontin-
ued.” This might partly explain some panelists’ choice of
re-initiating RASi during ICU or upon discharge. Moreover,
17 panelists mentioned pharmacist’s follow-up as the best
resource to ensure optimal RASi re-initiation. Taken together,
these findings might suggest that the optimal clinical setting
is a rather complex concept to agree on, which requires more
attention. Indeed, most guidelines implementation and medi-
cation reconciliation challenges are related to the clinical set-
ting rather than the patient’s health. Truly, Cabana et al®
mentions lack of time and resources and organizational con-
straints as barriers hindering clinicians’ adherence to guide-
lines, while Sanchez et al** stipulates that medication
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reconciliation requires an increased cognitive focus. Our
data further reinforce the complexity in implementing guide-
lines for proper medication reconciliation, especially for
patients with complex diseases such as AKI.

Strengths

This study is the first to provide an insight on the complex-
ity of RASi re-initiation for ICU patients who suffered from
AKI and on Quebec’s clinicians needs for an optimal re-
initiation. Several efforts were made to optimize our Delphi
study. We chose 3 rounds to minimize attrition and respon-
dents’ fatigue. Moreover, our selection criteria allowed for
a diverse panel from different specialties leading to a wider
point of view. We also made efforts to minimize question-
naire-related biases. Indeed, we chose a 4-points scale to
avoid discrepancies between each point’s interpretation and
reduce the response burden. Moreover, we used an even
number of points to avoid a neutral midpoint. In addition, to
avoid acquiescence bias, we used a bipolar scale. Finally,
the questions used for round 3 have been acknowledged as
pertinent by the panelists, which minimized non-response
bias.

Limitations

Despite our efforts to optimize our method, some limitations
remained. Indeed, this project reflects clinicians’ beliefs
rather than the actual practice. Moreover, we acknowledge
that a consensus among experts is not necessarily synony-
mous with best practices. In addition, we limited our selec-
tion to Quebec clinicians, thus excluding clinicians from
other provinces, where safe and optimal RAS re-initiation
could be defined differently. It would be better to conduct a
future study examining the opinion of clinicians from several
provinces. Finally, we failed to recruit family doctors whom
we believe are important in long-term medication follow-up,
especially since several clinicians in our study deemed that
the optimal timing for RASi re-initiation was during external
follow-up.

Conclusion

In sum, our study further corroborates the need to address
RASI re-initiation for ICU patients post-AKI. In addition, it
shed light on the complexity of this task and clinicians’ needs
to ensure an optimal re-initiation. With a better understand-
ing of clinicians’ need, it would be interesting to further
explore safety parameters by adding more detailed questions
and factors.
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