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There are currently no validated AKI-D recovery
prediction models, and expert panels have identified
this knowledge gap as a key barrier to improving out-
comes in this vulnerable population.””* Using a diverse,
community-based cohort, our objective was to develop a
prediction model for recovery after AKI-D that would be

_applicable to routine clinical practice.
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Source Population

The source population was based within Kaiser Per-
manente Northern California (KPNC), a Iarg{:, int{:grat{:d
health care delivery system that provides comprehen-
sive care for >4.4 million members. These patients
were treated in 21 Kaiser Permanente-owned hospitals
(Supplementary Appendix S1). The KPNC membership
is highly representative of the surrounding local and
statewide populations.”" Nearly all aspects of care are
captured through KPNC's electronic medical record
system, which is int{:grat{:d across inpatient, emergency
department, and outpatient care settings.
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We conducted a retrospective cohort study of all adult
(age =18 years) KPNC members who developed AKI-D
between January 1, 2009, and Scptcmhcr 30, 2015, and
who had =12 consecutive months of health plan mem-
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bership and pharmacy benefits before the index hospi-
talization to ensure adequate capture of relevant
comorbidities, lalmramr}-' tests, and prescription medi-
cation use. For this anal}-'si.-;, we classified patients as
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Patients receiving inpatient dialysis at KPNC, AK%E*E%%(#T:%% 13,213A

January 1, 2009 - September 30, 2015
N=13213

Noa-sequential Exclusions

e Unknown gender (n = S)
e <12 months of continuous membership and drug coverage

peior to hospitalization (n = 2133)
e  Chronic dalysis prior to hospital zation (v = 5654) . . . —_—
e Ay Inclusion criterialZZH TIXH S
. Mzcﬂn>lwmumml73m’u-l)

o  Bascline ¢GFR <15 mlmin per 1. 73 m? (n = 1013)

o  Predicted short-term mortality >20% (» = 700)

e Peak inpatient serum creatinme <S0% greater than
baselme (m = 1869)

' WTIXFEBAK-DEE 2214 A

Final analytic cobort of AKI-D paticnts
n=2214

. A = Y

. 4 A B TR E LTI=fEHI A sHlddo1=m . IFEAET
Sase Tk Inclusion criterial ZTHA TIXE>T-EHMEXTREL TS,

Figure 1. Cohort assembly for adults experiencing dialysis-requiring acute kidney injury (AKI-D). eGFR, estimated glomerular filtration rate;
KPNC, Kaiser Permanente Northern California.
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Table 1. Selected baseline characteristics of adults with dialysis-requiring acute kidney injury, stratified by renal recovery status

Variable®

Age, 1
Wamen, n (%)
Selfl-reporied roce, n (%)
While
Block/African American
Asian/Pacific Islandes
Other/Urknown
Hispanic ethnicity, n (%)
Medical histary, n (%)
Acule myocardial infarction
Coronary orery bypass groft surgery
Stroke or Wansient ischemic oftock
Hearl failure
Diobetes mellitus
Hyperension
Chronic liver disease
Body mass index, kg/m*
Predicied probability of inpatient mariality’
Preodmission medicafion use, n (%)
ACE inhibitor
Angiotensin Il receplor blocker
Diurelic
Any anfibypedensive agent
Nonsteroidal anfi-inflanmatory dug
Diabetic therapy
Loboratory values
Preodmission eGFR, mifmin per 1.73 m*
60-150
45-59
30-44
15-29
Preodmission creatinine, mg/dl
Medion (25ih-76th percentile)
Preodmission dipstick profeinuria, n (%)
Negafive/Trace
14
=24
Unknown
Preodmission hemoglabin, g/dl
Preodmission serum albumin, gidl
Preodmission platelet count, = 1071
- 400
150-400
<150
Peak inpatient serum creatining, mg/d

Overal
(N=2214)

108.1)
904 (40.8)

1195 (54.0)
281 (127)
268 (12.1)
470 (21.2)
4A0B (18.4)

127 (5.7
35 (1.6)
90 (4.1)
750 (33.9)
1269 (57.3)
1862 (84.1)
81 (8.2)
31.3 (86
0.1 00

BOE (36.4)
384 (17.3)
1403 (63.4)
1944 (87.8)
186 (B.4)
823 (37.2)

777 (35.1)
367 (16.6)
61 (20.8)
609 (27.5)
1608
1.4 10-2.1)

289 (13.1)
278 (12.6)
457 (20.6)
1190 (53.7)
1.7 @20
3607

108 (4.9)

1421 (64.2)
309 (18.0)
5.7 (2.8)

Not recovered

(n = 1308)
679(13.1)
546 (41,7,

696 (53.2)
167 (12.8)
162 (12.4)
284 (217
254 (19.4)

83 (6.3)
19 (1.5)
55 (4.2)
495 (37.8)
770 (58.8)
1108 (84.6)
31 (10.0)
30.8 (8.5)
0.1 (0.0)

455 (34.8)
220 (16.8)
B66 (66.2)
1156 (88.2)

92 (7.0)
503 (38.4)

389 (29.7)
190 (14 5)
277 (212
453 (34.6)
1.7 (0.8)
1.5(1.0-23)

1684 (12.5)
170 (13.0)
307 (23.5)
668 (51.0)

5(19)
35 (0.7

68 (5.2)
823 (62.9)
270 (206)
56 (2.7)

Recovered
(n = 905)
660 (13.1)
358 (39.6)

499 (65.1)
114 (12.6)
106 (11.7)
186 (20.6)
154 (17.0)

44 (4.9)
16 (1.8)
35 (3.9)
255 (28.2)
499 (55.1)
754 (83.3)
50 (5.5)
321 @87
0.1 (00

351 (38.8)
164 (18.1)
537 (59.3)
789 (87.2)
94 (10.4)
320 (35.4)

388 (42.9)
177 (19.6)
184 (20.3)
156 (17.2)
14 (0.7

1.2 (1.0-1.8

125 (13.8)
108 (11.9)
150 (16.6)
522 (57.7)
121 @2.1)
37 07

40 (4.4)
598 (66.1)
129 (14.3)
59 (2.9)

1

AL

A BE7E

:|:||||

T BIRF) 7z

KYELN

<0.00]  w—
0.31
0.82

0.4
0.66
030
<0.001
0.08
0.40
<0.001

T RE DFFH

Ef_ﬁ-éo

DA ZDEEEMN DN

@1 EDBREMN DL

<0.001
0.90

0.06
0.42
0.001
0.46
0.005
0.4

«<0.001

<0.001
<0.001

<0.001

«<0.001"
«<0.001

BMIAYKZELY

AT}

45t
ptaaay
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RN—ZXMeGFRA
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«<0.001

0.02
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Table 2 Multivariable predictors of renal recovery after dialysis-

requiring acute kidney injury

Yaria b

Aga,
1840
41-60
61-75
»>15
Chronic ver disanss
Praodmission CKD-EM oGFR calegory,
miimin per 1.73 m*
60— 150
45-59
3044
15-29
Praodmiss ion hamodglobin, g
=14
130-1339
120-129
1nmo-1s
100-109
3095
=30

mewm odds ratio (95% cr}\

E
1.40 (0.87-2.26)
1.08 (0.68-1.73)

0.85 (0.53-1.38)
0.46 (D.32-0.85)

Raf
1.05 (0LB1-1.38)
0.77 (D.60-0.99)
0.41 (0.32-0.53)

Raf
0.76 (D.53-1.08)
1.14 (0.B2-1.58)
0.61 (D.44-0.85)
0.81 (0.57-1.14)

0.61 (D.42-0.89)
0.62 (D.40-0.97)

o ./

Cl, confidence interval CKD-EPL Chronic Kidney Disease Epidemiclogy Collaboration;

eGFR. estimated glomerular filiraton rate.
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¢GFR 15-29 ml/min per 1,73 m’
n =609

¢GFR 230 ml/min per 1.73 m*
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ccovered: 144 (46.6%)

Figure 3. Classification and regression tree decision tree for recovery after dialysis-requiring acute kidney injury. eGFR, estimated glomerular
filtration rate.
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Figure 2. Calibration curve for predicted and observed probabilities of rena ery using 10-fold ¢ validation, by decile of predicted
probability.
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Figure 2. Calibration curve for predicted and observed probabilities of renal recovery using 10-fold cross-validation, by decile of predicted
Cl, confidence interval CKD-EPL Chronic Kidney Disease Epidemiology Collaboration; probability.

eGFA. estmated glomerular filiration rate.
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Figure 3. Classification and regression tree decision tree for recovery after dialysis-requiring acute kidney injury. eGFR, estimated glomerular
filtration rate.
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