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Abstract
Background: Acute kidney injury (AKI) increases the risk of hospital readmission, chronic kidney disease, and death. 
Therefore, effective communication in discharge summaries is essential for safe transitions of care.
Objective: The objectives of this study were to determine the quality of discharge summaries in AKI survivors and identify 
predictors of higher quality discharge summaries.
Design: Retrospective chart review.
Setting: Tertiary care academic center in Ontario, Canada.
Patients: We examined the discharge summary quality of 300 randomly selected adult patients who survived a hospitalization 
with AKI at our tertiary care hospital, stratified by AKI severity. We included 150 patients each from 2015 to 2016 and 2018 
to 2019, before and after introduction of a post-AKI clinic in 2017.
Measurements: We reviewed charts for 9 elements of AKI care to create a composite score summarizing discharge 
summary quality.
Methods: We used multivariable logistic regression to identify predictors of discharge summary quality.
Results: The median discharge summary composite score was 4/9 (interquartile range, 2-6). The least frequently mentioned 
elements were baseline creatinine (n = 55, 18%), AKI-specific follow-up labs (n = 66, 22%), and medication recommendations 
(n = 80, 27%). The odds of having a higher quality discharge summary (composite score ≥4/9) was greater for every increase 
in baseline creatinine of 25 μmol/L (adjusted odds ratio [aOR]: 1.27; 95% confidence interval [CI]: 1.03, 1.56), intrarenal 
etiology (aOR: 2.32; 95% CI: 1.26, 4.27), and increased AKI severity (stage 2 aOR: 2.57; 95% CI: 1.35, 4.91 and stage 3 aOR: 
3.36; 95% CI: 1.56, 7.22). There was no association between discharge summary quality and the years before and after 
introduction of a post-AKI clinic (aOR: 0.77; 95% CI: 0.46, 1.29).
Limitations: The single-center study design limits generalizability.
Conclusions: Most discharge summaries are missing key AKI elements, even in patients with severe AKI. These gaps suggest 
several opportunities exist to improve discharge summary communication following AKI.

Abrégé 
Contexte: L’insuffisance rénale aiguë (IRA) augmente le risque de réadmission à l’hôpital, d’insuffisance rénale chronique et 
de décès. Une communication efficace est essentielle dans le résumé de départ pour assurer une transition sécuritaire des 
soins.
Objectifs: Cette étude visait à évaluer la qualité des résumés de départ des survivants d’un épisode d’IRA et à identifier les 
facteurs prédictifs d’un résumé de départ de meilleure qualité.
Conception: Examen rétrospectif des dossiers médicaux.
Cadre: Un centre universitaire de soins tertiaires d’Ottawa (Ontario) au Canada.
Sujets: Nous avons examiné la qualité du résumé de départ de 300 patients adultes ayant survécu à une hospitalisation pour 
IRA dans notre hôpital de soins tertiaires. Les patients ont été sélectionnés au hasard et stratifiés selon la gravité de l’IRA. 
Nous avons retenu 150 patients pour la période 2015-2016 et 150 patients pour la période 2018-2019; soit les périodes 
précédant et suivant l’introduction d’une clinique post-IRA en 2017.
Mesures: Nous avons examiné les dossiers médicaux à la recherche de neuf éléments des soins d’IRA afin de créer un score 
composite évaluant la qualité du résumé de départ.
Méthodologie: La régression logistique multivariée a été employée pour identifier les facteurs prédictifs de la qualité d’un 
résumé de départ.
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Résultats: Le score composite médian était de 4/9 (intervalle interquartile: 2-6). Les éléments les moins souvent mentionnés 
dans le résumé de départ étaient le taux de créatinine initial (n= 55; 18 %), les analyses de laboratoires liées spécifiquement 
au suivi de l’IRA (n= 66; 22 %) et les recommandations portant sur la médication (n= 80; 27 %). Les probabilités d’avoir 
un résumé de départ de qualité supérieure (score composite ≥4/9) étaient plus élevées pour chaque augmentation de 25 
μmol/L de la créatinine initiale (RC corrigé [RCc] = 1,27; IC 95: 1,03-1,56), lorsque l’étiologie était intrarénale (RCc: 2,32; 
IC 95: 1,26-4,27) et la gravité de l’IRA accrue ([stade 2] RCc: 2,57; IC 95: 1,35-4,91; et [stade 3] RCc: 3,36; IC 95: 1,56-
7,22). Aucune association n’a été observée entre la qualité du résumé de départ et la période étudiée, soit avant ou après 
l’introduction de la clinique post-IRA (RCc: 0,77; IC 95: 0,46-1,29).
Limites: L’étude est monocentrique, ce qui limite la généralisabilité des résultats.
Conclusion: Certains éléments clés des soins de l’IRA étaient absents de la plupart des résumés de départ, même chez 
les patients gravement atteints d’IRA. Ces lacunes indiquent qu’il est possible d’améliorer la communication du résumé de 
départ à la suite d’un épisode d’IRA.
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Introduction

Acute kidney injury (AKI) affects approximately 20% of all 
hospitalized patients and is associated with increased mortal-
ity, hospital length of stay, cardiovascular disease, and pro-
gression to chronic kidney disease (CKD) or end-stage 
kidney disease.1-5 In addition, nearly 1 in 5 patients will be 
readmitted in the 30 days following discharge.6 As a result of 
this high morbidity and mortality, Kidney Disease: Improving 
Global Outcomes (KDIGO) guidelines recommend close 
evaluation of patients following an episode of AKI.7 
However, less than 10% of survivors of AKI are referred to 
nephrologists following discharge, which places much of the 
responsibility for post-AKI care on primary care providers 
(PCPs).8

Previous work has shown that PCPs are less likely than 
nephrologists to be aware of existing nephrology-related 
clinical practice guidelines or recognize CKD.9,10 
Furthermore, PCPs have identified multiple barriers to suc-
cessful post-AKI management, which include AKI complex-
ity and poor coordination of care across organizational 
settings.11 Given these challenges and the high risk of com-
plications in patients who survive AKI, clear and compre-
hensive discharge communication is essential.

In the general medical and congestive heart failure popu-
lations, discharge summary availability and improved qual-
ity have been associated with a lower risk of hospital 
readmission.12,13 In patients with AKI, coding of AKI by 
PCPs following hospital discharge has also been associ-
ated with timely medication review, serum creatinine (Cr) 
monitoring, and patient education.14 Therefore, higher 
quality discharge summaries and initiatives to improve 
communication from the inpatient to outpatient setting 
have the potential to improve outcomes in the vulnerable 
post-AKI population. However, few studies have investi-
gated the quality of discharge summaries in patients who 
survive AKI, which have been limited by small sample 

size, exclusion of non-critically ill patients, or assessment 
of few discharge summary elements.15-18

In this study, our objectives were twofold. First, we aimed 
to determine the quality of discharge summaries in a ran-
domly selected cohort of patients hospitalized with AKI at a 
single tertiary care academic center. Second, we sought to 
identify predictors of higher quality discharge summaries 
that may inform future educational and quality improvement 
(QI) initiatives. We hypothesized that most discharge sum-
maries would be deficient in multiple elements needed for 
effective communication to facilitate optimal post-AKI care.

Methods

Study Overview

We performed a single-center retrospective chart review 
examining the quality of discharge summary content in 
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hospitalized patients who survived an episode of AKI at 
Kingston Health Sciences Centre (KHSC) in Ontario, Canada. 
The KHSC is a tertiary care academic center, with 440 beds 
and 22 000 admissions annually. The Research Ethics Board 
at Queen’s University approved the study, which adhered to 
the Declaration of Helsinki. Patient consent was waived due 
to the retrospective design of the study. Reporting of the study 
follows the STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines.19

Study Population

We identified all adult patients (age ≥18 years) who sur-
vived an episode of AKI at KHSC between January 1, 2015 
to December 31, 2016 and January 1, 2018 to December 31, 
2019. We selected these years to provide a representative 
sample before and after the introduction of an ambulatory 
post-AKI clinic in 2017.20,21 Even though the post-AKI 
clinic pathway did not involve any patient or health care 
provider interventions prior to hospital discharge (eg, edu-
cation), we hypothesized that its presence could have influ-
enced discharge summary quality through increased 
awareness of AKI and its long-term consequences among 
health care providers.

We excluded patients who required kidney replacement 
therapy (KRT) prior to hospitalization, kidney transplant 
recipients, and patients with missing pre-admission baseline 
serum Cr in the electronic health record (EHR). The presence 
and severity of AKI was defined according to the KDIGO 
serum Cr criteria, using all available serum Cr data during 
the index hospitalization in the EHR.7 The most recent out-
patient serum Cr 7-365 days prior to the admission date rep-
resented the baseline value.22

We used a computer algorithm to identify all inpatient 
admissions without exclusion criteria that met KDIGO AKI 
serum creatinine criteria. From this subset of patients, we 
used a random number generator to select patients for dis-
charge summary quality review. We included 300 total 
patients, with 150 patients from each time period (January 1, 
2015 to December 31, 2016 and January 1, 2018 to December 
31, 2019), stratified by KDIGO AKI stage. Of the 50 stage 3 

AKI patients from each time period, we randomly selected 
25 who received KRT during their hospitalization.

Demographic and Clinical Data

Two reviewers (CG and MN) used a standardized form for 
baseline data abstraction of all patients who met inclusion 
criteria. Data collected included patient demographics, 
comorbidities, intensive care unit (ICU) stay, community- 
versus hospital-acquired (occurring >48 hours after hospital 
admission) AKI, AKI etiology, nephrology consultation, 
baseline and peak Cr, discharge Cr percent above baseline, 
and relevant admission and discharge medications. We cate-
gorized AKI etiology as follows: (1) prerenal (eg, hypovole-
mia, cardiorenal); (2) acute tubular necrosis (ATN) and other 
intrarenal causes (eg, glomerulonephritis, acute interstitial 
nephritis, vascular); or (3) postrenal/obstructive (eg, bladder 
outlet obstruction). We settled any discrepancies between 
reviewers through involvement of a third data abstractor 
(SAS).

Assessment of Discharge Summary Quality

Currently, there are no discharge summary elements in AKI 
patients that have been validated to be associated with clini-
cal outcomes. Therefore, we determined discharge summary 
quality by ascertaining the presence of key elements based 
on prior published work and our clinical experience.14-16,18,23-26 
Overall, there were 9 key elements of AKI included (Table 1) 
that focus on either a description of the AKI event or follow-
up and management recommendations. We calculated a 
composite score to act as a summary measure of overall dis-
charge summary quality, with each element included assigned 
1 point for a maximum possible score of 9 points. Two 
reviewers collected this information (CG and MN), with dis-
crepancies resolved by a third reviewer (SAS).

Statistical Analysis

We summarized baseline characteristics for the overall cohort 
and stratified these by AKI severity. We presented categorical 

Table 1. Discharge Summary Quality Key Elements.

1. Documentation of AKI occurrence
2. Identification of AKI etiology
3. Baseline serum Cr
4. Peak serum Cr, KRT, or AKI severity
5. Discharge serum Cr
6. AKI-specific lab recommendations (eg, electrolytes, Cr)
7. AKI-specific medication recommendations (eg, nephrotoxins to avoid and/or guidance on utilization of diuretics or ACEIs)
8. Follow-up appointment mentioned with PCP or nephrologist
9. Recommendations for timing of follow-up care, including timing of labs or medical appointment

Note. AKI = acute kidney injury; Cr = creatinine; KRT = kidney replacement therapy; ACEI = angiotensin-converting enzyme inhibitor; PCP = primary 
care provider.
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variables as counts with percentages and continuous variables 
as means and standard deviations or medians and interquartile 
ranges. We assessed the underlying distributions of the con-
tinuous variables with the Shapiro-Wilk test.

We used multivariable logistic regression to assess pre-
dictors of discharge summary quality, with the cut point 
being the median discharge summary composite score (ie, 
≥4/9). The initial univariate analysis included age, sex, 
comorbidities, length of stay, ICU stay, hospital-acquired 
AKI, AKI etiology, inpatient nephrology consult, baseline 
Cr, peak Cr, discharge Cr percent above baseline, and time 
period. We then included any significant variables (P value 
of <.05) from the univariate analysis in the multivariable 
model, as well as age, sex, and time period. We assessed for 
collinearity between the predictors using χ2 tests and inde-
pendent samples t tests. As a sensitivity analysis, we also 
repeated the process after removing patients who received 
KRT.

We considered a 2-tailed P value of <.05 as statisti-
cally significant and made no adjustment for multiple 
comparisons. We imported the data into IBM SPSS 
(Version 27.0 for Windows, Armonk, New York, 2021) for 
analysis.

Results

Baseline Characteristics

The median age of patients admitted with AKI across all 
stages was 68 years (interquartile range [IQR]: 58-78), and 
the majority were men (n = 172, 57%) (Table 2). The most 
common preexisting comorbidities included hypertension (n 
= 191, 64%), diabetes mellitus (n = 119, 40%), and coro-
nary artery disease (n = 100, 33%). The median baseline Cr 
was 82 μmol/L (IQR: 63-105) and 25% (n = 75) of patients 
had preexisting CKD (defined as estimated glomerular filtra-
tion rate <60 mL/min/1.73 m2). The median length of stay 
was 11 days (IQR: 5-21), and 173 (58%) patients received 
ICU-level care. The most common AKI etiology across all 
stages was prerenal (n = 157, 52%); however, ATN and 
other intrarenal etiologies were most common among 
patients with stage 3 AKI (n = 74, 74%). More patients with 
stage 3 AKI (n = 60, 60%) also had a nephrology 
consultation.

Serum Cr returned to within 50% above baseline by the 
time of discharge in most patients (n = 239, 80%), except for 
patients who received KRT (n = 23, 46%). Nearly half of the 
patients (n = 143, 48%) were admitted on an angiotensin-
converting enzyme inhibitor, angiotensin receptor blocker, 
or angiotensin receptor-neprilysin inhibitor, and 38% (n = 
115) of patients were discharged on these medications. At the 
time of admission, 52 patients (17%) were taking nonsteroi-
dal anti-inflammatory drugs and 29 (10%) patients were dis-
charged on them.

Discharge Summary Quality

The median discharge summary quality composite score for 
all patients was 4/9 (IQR: 2-6), with similar median scores 
before and after introduction of the post-AKI clinic 
(Supplementary Tables S1 and S2) (Table 3). Composite 
scores were lowest for stage 1 AKI (median score = 2/9, 
IQR: 2-6) and highest for stage 3 AKI (median score = 5/9, 
IQR: 2-6). Only 2 out of 300 discharge summaries contained 
all 9 elements, and both discharge summaries were for 
patients who received KRT. Few patients (n = 10, 3%) were 
missing all 9 elements; however, 6 of these patients had stage 
2 or 3 AKI (Figure 1).

The most commonly missing items were the baseline Cr 
and AKI-specific medication and lab recommendations. 
Among patients with stage 3 AKI (both with and without 
KRT), fewer than 50% of discharge summaries included 
information on baseline, peak, and discharge Cr, and AKI-
specific medication and lab recommendations.

Predictors of Discharge Summary Quality

In the univariate analysis, elements associated with a dis-
charge summary composite score ≥4/9 included stage 2 
(odds ratio [OR]: 2.74; 95% confidence interval [CI]: 
1.53, 4.90) and stage 3 (OR: 7.00; 95% CI: 3.76, 13.05) 
AKI relative to stage 1 AKI; intrarenal (OR: 4.61; 95% 
CI: 2.78, 7.66) and postrenal/obstructive (OR: 2.92; 95% 
CI: 1.01, 8.45) etiologies relative to prerenal etiologies; 
inpatient nephrology consultation (OR: 8.15; 95% CI: 
3.98, 16.72); increased baseline Cr per 25 μmol/L (OR: 
1.28; 95% CI: 1.09, 1.50); and discharge Cr 50% to 
<100% (OR: 2.19; 95% CI: 1.02, 4.72) and ≥100% (OR: 
5.04; 95% CI: 1.86, 13.71) above baseline relative to dis-
charge Cr <50% above baseline (Table 4). Hospital-
acquired AKI was associated with a lower discharge 
summary composite score compared with community-
acquired AKI (OR: 0.50; 95% CI: 0.29, 0.85). There was 
no association between discharge summary quality and 
the years before (2015-2016, referent) and after (2018-
2019, OR: 0.92; 95% CI: 0.59, 1.45) introduction of a 
post-AKI clinic in 2017.

After multivariable adjustment, the elements associated 
with a discharge summary composite score ≥4/9 included 
stage 2 (aOR: 2.57; 95% CI: 1.35, 4.91) and stage 3 (aOR: 
3.36; 95% CI: 1.56, 7.22) AKI relative to stage 1 AKI; intra-
renal etiologies (aOR: 2.32; 95% CI: 1.26, 4.27) relative to 
prerenal etiologies; and increased baseline Cr per 25 μmol/L 
(aOR: 1.27; 95% CI: 1.03, 1.56). We excluded inpatient 
nephrology consultation from the multivariable analysis due 
to substantial collinearity with AKI stage (Pearson χ2 = 
110.3, P < .0001).

Removing patients who received KRT produced similar 
results for AKI stage, intrarenal etiologies and baseline Cr 
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Table 2. Patient Characteristics.

Patient characteristics Total (n = 300) Stage 1 (n = 100) Stage 2 (n = 100) Stage 3 (n = 100)

Age, median years (IQR) 68 (58-78) 69 (59-80) 69 (60-79) 64 (57-77)
Sex, No. (%)
 Male 172 (57) 66 (66) 50 (50) 56 (56)
 Female 128 (43) 34 (34) 50 (50) 44 (44)
Comorbidities, No. (%)
 Chronic kidney disease 75 (25) 25 (25) 16 (16) 34 (34)
 Hypertension 191 (64) 63 (63) 68 (68) 60 (60)
 Diabetes mellitus 119 (40) 39 (39) 43 (43) 37 (37)
 Congestive heart failure 71 (24) 28 (28) 26 (26) 17 (17)
 Coronary artery disease 100 (33) 48 (48) 32 (32) 20 (20)
 Peripheral vascular disease 20 (7) 10 (10) 6 (6) 4 (4)
 Cirrhosis 19 (6) 4 (4) 8 (8) 7 (7)
 Active cancer 38 (13) 14 (14) 15 (15) 9 (9)
 Dementia 16 (5) 8 (8) 6 (6) 2 (2)
Length of stay, median days (IQR) 11 (5-21) 7 (4-14) 10 (4-20) 16 (5-24)
ICU stay, No. (%) 173 (58) 51 (51) 50 (50) 72 (72)
Hospital-acquired AKI, No. (%) 75 (25) 38 (38) 22 (22) 15 (15)
AKI etiology, No. (%)
 Prerenal 157 (52) 77 (77) 61 (61) 19 (19)
 ATN/Other intrarenal 127 (42) 20 (20) 33 (33) 74 (74)
 Postrenal/obstructive 16 (5) 3 (3) 6 (6) 7 (7)
Inpatient nephrology consult, No. (%) 71 (24) 3 (3) 8 (8) 60 (60)
Baseline Cr, median μmol/L (IQR) 82 (63-105) 85 (70-105) 70 (56-93) 89 (64-111)
Peak Cr, median μmol/L (IQR) 190 (130-317) 131 (110-164) 170 (129-221) 490 (161-490)
Discharge Cr, No. (%)  
 <50% above baseline Cr 239 (80) 94 (94) 82 (82) 63 (63)
 50 to <100% above baseline Cr 33 (11) 6 (6) 15 (15) 12 (12)
 ≥100% above baseline Cr 28 (9) 0 3 (3) 25 (25)
On KRT at discharge, No. (%) 13 (4) 0 0 13 (13)
Admission medications, No. (%)
 ACEI/ARB/ARNI 143 (48) 51 (51) 30 (30) 52 (52)
 Loop diuretic 74 (25) 24 (24) 25 (25) 25 (25)
 Thiazide diuretic 51 (17) 18 (18) 13 (13) 20 (20)
 MRA 30 (10) 11 (11) 10 (10) 9 (9)
 NSAID 52 (17) 16 (16) 20 (20) 16 (16)
Discharge Medications, No. (%)
 ACEI/ARB/ARNI 115 (38) 51 (51) 39 (39) 25 (25)
 Loop diuretic 76 (25) 26 (26) 25 (25) 25 (25)
 Thiazide diuretic 25 (8) 14 (14) 7 (7) 4 (4)
 MRA 32 (11) 10 (10) 15 (15) 7 (7)
 NSAID 29 (10) 14 (14) 9 (9) 6 (6)

Note. IQR = interquartile range; ICU = intensive care unit; AKI = acute kidney injury; ATN = acute tubular necrosis; Cr = creatinine; KRT = kidney 
replacement therapy; ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; ARNI = angiotensin receptor-neprilysin 
inhibitor; MRA = mineralocorticoid receptor antagonist; NSAID = nonsteroidal anti-inflammatory drug.

(Supplementary Table S3), with a discharge Cr 50% to 
<100% above baseline now associated with a composite 
score ≥4/9 (aOR: 2.98; 95% CI: 1.09, 8.15). In this model, 
male sex was also associated with a lower composite score 
relative to female sex (aOR: 0.53; 95% CI: 0.28, 0.99).

Discussion
Our study found that the quality of discharge summaries in 
patients hospitalized with AKI is generally poor, with 57% of 

discharge summaries deficient in more than half of interro-
gated AKI care elements. This quality of care gap persisted 
even after introduction of a post-AKI clinic in 2017. We also 
identified several factors in our multivariable model that pre-
dicted higher quality discharge summaries in AKI survivors, 
including baseline serum Cr, AKI severity, and ATN and 
other intrarenal etiologies for AKI. These results highlight 
that there is a major opportunity to improve discharge com-
munication after an episode of AKI and to evaluate whether 
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Table 4. Univariate and Multivariable Logistic Regression for Predictors of Discharge Summary Quality Score ≥4/9.

Patient characteristics
Univariate odds ratio for 

composite score ≥4/9 (95% CI) P value
Multivariable odds ratio for 

composite score ≥4/9 (95% CI) P value

Age, per decade 1.02 (0.88, 1.18) .803 1.04 (0.87, 1.24) .661
Sex
 Male 0.89 (0.56, 1.41) .613 0.77 (0.45, 1.34) .357
 Female Ref Ref  
Hospital-acquired AKI
 Yes 0.50 (0.29, 0.85) .010 0.70 (0.38, 1.27) .241
 No Ref Ref
AKI stage
 Stage 1 Ref Ref
 Stage 2 2.74 (1.53, 4.90) <.001 2.57 (1.35, 4.91) .004
 Stage 3 7.00 (3.76, 13.05) <.001 3.36 (1.56, 7.22) .002
AKI etiology
 Prerenal Ref Ref
 ATN/other intrarenal 4.61 (2.78, 7.66) <.001 2.32 (1.26, 4.27) .007
 Postrenal/obstructive 2.92 (1.01, 8.45) .048 1.65 (0.52, 5.22) .396
Inpatient nephrology consulta —
 Yes 8.15 (3.98, 16.72) <.001 —
 No Ref  
Baseline Cr, per 25 μmol/L 1.28 (1.09, 1.50) .002 1.27 (1.03, 1.56) .027
Discharge Cr, % above baseline Cr
 <50% above baseline Cr Ref Ref
 50% to <100% above baseline Cr 2.19 (1.02, 4.72) .045 1.72 (0.73, 4.04) .213
 ≥100% above baseline Cr 5.04 (1.86, 13.71) .002 2.42 (0.78, 7.47) .126
Time period
 2015-2016 Ref Ref
 2018-2019 0.92 (0.59, 1.45) .729 0.77 (0.46, 1.29) .314

Note. CI = confidence interval; Ref = referent; AKI = acute kidney injury; ATN = acute tubular necrosis; Cr = creatinine.
aRemoved from multivariable model due to significant collinearity with AKI stage.

Table 3. Discharge Summary Quality.

Discharge summary content, No. (%) Total (n = 300)
Stage 1

(n = 100)
Stage 2

(n = 100)
Stage 3

(n = 100)

Documentation of AKI occurrence 181 (60) 32 (32) 61 (61) 88 (88)
Identification of AKI etiology 133 (44) 21 (21) 44 (44) 68 (68)
Baseline Cr 55 (18) 10 (10) 27 (27) 18 (18)
Peak Cr 100 (33) 24 (24) 34 (34) 42 (42)
Discharge Cr 106 (35) 29 (29) 31 (31) 46 (46)
Lab recommendations (AKI-specific) 66 (22) 20 (20) 18 (18) 28 (28)
Medication recommendations (AKI-specific) 80 (27) 18 (18) 22 (22) 40 (40)
Follow-up appointment mentioned
 Nephrology 33 (11) 3 (3) 1 (1) 29 (29)
 Family/other physician 247 (82) 93 (93) 94 (94) 60 (60)
 None 20 (7) 4 (4) 5 (5) 11 (11)
Timing of labs or appointment mentioned 217 (72) 71 (71) 72 (72) 74 (74)
Composite score (/9), median (IQR) 4 (2-6) 2 (2-6) 4 (2-6) 5 (2-6)

Note. AKI = acute kidney injury; Cr = creatinine; IQR = interquartile range.
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better communication during transitions of care can improve 
clinical and patient-centered outcomes.

Our findings are consistent with other studies limited by 
smaller sample size or restricted to critically ill patients.15-17 
Greer and colleagues randomly reviewed 75 discharge sum-
maries, finding over 50% lacked information on AKI occur-
rence, etiology, severity, and specific follow-up 
recommendations for investigations or management.15 In 
their multivariable analysis, only stage 3 AKI and nephrol-
ogy consultation were associated with completion of more 
discharge summary elements. Allen and colleagues reviewed 
discharge summaries in a cohort of 50 patients referred to the 
inpatient nephrology service at a tertiary care center in the 
United Kingdom.16 While AKI was mentioned in most dis-
charge summaries, less than 50% included information on 
baseline and discharge Cr, AKI severity and etiology, or fol-
low-up recommendations. Choon and colleagues reviewed 
the discharge summaries of 91 patients who were critically 
ill and received KRT, noting 32% of discharge summaries 
contained all 4 prespecified elements (occurrence of AKI, 
receipt of KRT, recommendation to monitor kidney function, 
and recommendation to refer for nephrology follow-up).17 
They also identified that higher discharge Cr and dialysis 
dependence at discharge were associated with complete dis-
charge summaries. Therefore, our data reinforce these gaps 
in discharge summary communication in a larger and more 
representative population of patients with AKI across differ-
ent AKI stages, time periods, and hospital settings.

We showed that the gap in serum Cr reporting on dis-
charge summaries applied even to patients with severe stage 
3 AKI and after introduction of a post-AKI clinic that may 
have increased awareness of AKI and its long-term conse-
quences among hospital providers. This suggests suboptimal 
discharge summaries are not only related to underrecogni-
tion of AKI but also possibly system factors, such as AKI 
often not being the primary reason for admission and lack of 
formal education on AKI discharge summary composition. 
Furthermore, our predictive model found that baseline kid-
ney function, AKI severity, and etiology of AKI are associ-
ated with discharge summary quality, along with inpatient 
nephrology consultation in the univariate analysis. Along 
with these factors, discharge Cr 50% to <100% above base-
line was associated with discharge summary quality when 
patients receiving KRT were removed from the cohort. A 
common thread between baseline CKD, AKI severity, higher 
discharge Cr, and intrarenal AKI etiology is that they increase 
either the absolute value of serum Cr and its likelihood of 
recognition or the frequency of nephrology consultation. For 
example, patients with baseline CKD have been shown to be 
less likely to have a missed AKI diagnosis and more likely to 
have nephrology involvement for AKI management.27,28 
Similarly, patients with intrarenal AKI diagnoses have less 
AKI unrecognized in the hospital than patients with prerenal 
or postrenal AKI (missed diagnosis rate of 27% versus 86% 
and 43%, respectively).27 As inpatient nephrology consulta-
tion is infrequent for most patients with AKI, our data 

Figure 1. Discharge summary quality composite score distribution stratified by AKI stage.
Note. AKI = acute kidney injury.
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emphasize that increased attention is particularly needed to 
improve discharge summary quality for high-risk patients 
with less severe or non-intrarenal AKI, such as patients with 
acute kidney disease or heart failure.29,30

As gaps in post-AKI discharge summaries have now been 
found in Canada, the United Kingdom, and the United States, 
evidence-based QI strategies are clearly needed to address 
the system-based issues that contribute to suboptimal dis-
charge communication in this patient population. For exam-
ple, Nye and colleagues found that poor communication in 
AKI discharge summaries was related to inadequate time for 
completion, lack of understanding of the prognostic signifi-
cance of AKI, and underrecognition that most post-AKI care 
is provided by primary care.24 Accordingly, they comple-
mented physician education with AKI drug chart stickers, 
automated reminder messages, and AKI discharge summary 
templates. These interventions led to a 24% increase (11%-
35%) in completion of the AKI section of discharge summa-
ries. Similarly, Reschen and colleagues found that education 
events, AKI alerts with an auto-populated AKI template in 
the discharge summary, and a forcing function that mandated 
completion of the AKI template for discharge summary sub-
mission improved AKI aftercare information from 22% to 
92%.31 Of note, the largest increase in completion (40%-
92%) only occurred once the AKI template and forcing func-
tion were added. Our data suggest that these QI efforts are 
particularly needed for patients with normal baseline kidney 
function who are not seen by nephrology during their acute 
hospitalization, as many of these discharge summaries either 
do not mention the occurrence of AKI or lack direction on 
post-AKI care.

Strengths of our work include its large sample size relative 
to other discharge summary studies and the purposeful sam-
pling of patients across all stages of AKI. We also included a 
broad population of patients across all levels of care, includ-
ing the ward and ICU. Baseline kidney function was available 
for all patients, and chart audits were completed by multiple 
reviewers to improve reproducibility. Last, we were able to 
assess the quality of discharge summaries in an environment 
that prioritizes post-AKI care, with comparisons before and 
after introduction of a post-AKI clinic.

There are some limitations to our study. We did not have 
outpatient follow-up data available to determine if there was 
any association between the quality of discharge summaries 
and relevant processes and outcomes, such as follow-up Cr 
testing, nephrotoxin avoidance or rehospitalizations. We did 
not assess the impact of admitting specialty on discharge 
summary quality, as most discharge summaries at our insti-
tution are written by junior trainees who are often rotating 
through specialties different from their primary area of 
training, which limits the utility of distinguishing between 
medical and surgical specialties. Also, the discharge sum-
mary elements included in our composite score have not 
been formally validated by nephrologists or PCPs nor shown 
to be predictors of short-term and long-term outcomes; 

however, the items selected are consistent with previous lit-
erature examining discharge summary quality in both AKI 
and non-AKI populations.13,15-18,23,32-37 The single-center 
study design limits generalizability, as other centers may 
have unique discharge summary tools (eg, electronic tem-
plates) that allow easier inclusion of AKI-relevant elements 
(eg., baseline serum Cr). However, our results are consistent 
with other literature from the United Kingdom and the 
United States, suggesting low discharge summary quality in 
patients with AKI persists across different health care set-
tings and infrastructures.15-17

We have demonstrated that among 300 survivors of AKI, 
more than half of discharge summaries were missing infor-
mation on AKI etiology and severity, baseline and discharge 
Cr, and recommendations for AKI-specific follow-up labs 
and medication management. While baseline kidney func-
tion, ATN and other intrarenal etiologies, and stage 2-3 AKI 
were associated with higher quality discharge summaries, 
more than 50% of discharge summaries in patients who 
received KRT were still missing fundamental clinical infor-
mation vital for postdischarge AKI care. Since most dis-
charge summaries for patients with AKI list the PCP to 
follow-up with patients, QI strategies are needed to improve 
discharge communication post-AKI, particularly in high-risk 
patients with less severe AKI who are more likely to have 
missing discharge summary AKI elements. Furthermore, 
feedback from outpatient providers is also critical to opti-
mize inpatient-to-outpatient transitions of care and related 
communications. Once these goals are achieved, subsequent 
work should determine whether higher quality discharge 
summaries are associated with improved clinical and patient-
centered outcomes following AKI.
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