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Overview: Why, What & How?

 Why Is it Important to recognize and manage AKI early?
 What will be done as part of the initiative?
« How will it be implemented?

* Questions and next steps



Why?: Rising Incidence of Acute Dialysis

N Siddiqui, SG Coca, PJ Devereux, AK Jain, L Li, J Luo, CR Parikh, M Paterson,

HT Philbrook, R Wald, M Walsh, AX Garg
CMAJ 2012
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Why?: AKI, hospitalization, and costs in Alberta

Methods
Nov, 2002 to AApIrti)I?;(?OQ bgse[ine Cr _det'ermined AKI: . Recovejry:
239,906 hospitalized adults ~ Prior to admission AKIN-determined determined by
by peak Cr Cr after D/C
Results hospital one i i
year length hospital |°Q.]
N u mortality mortality of stay H cost -=l|
& No AKI 206,650 (86%) 3% 12% 8.9 days $9,444 cap
|  Staget 25,495 (11%) 12% 25%  11.4days $12,356 CAD
& Stage 2 4,598 (2%) 27% 41% 12.8 days $14,370 caD
I Stage 3 2,493 (1%) 34% 47% 13.7 days $14,822 cap

Stage 3 + Dialysis 670 (0.3%) 50% 56% 16.5 days $24,260 CcAD

Conclusion Severity of AKI, need for dialysis, and lack of kidney recovery are associated with significant
health care costs in hospitalized patients and persist a year following admission.

David Collister, Neesh Pannu, Feng Ye, Matthew James, Brenda Hemmelgarn, "
Betty Chui, Braden Manns, Scott Klarenbach. Healthcare Costs Associated with
Acute Kidney Injury, CJASN doi:10.2215/CJN.00950117. 4

Clinical Journal of American Society of Nephralogy




Why?:. AKI After Major Surgery in Calgary

Percentage with AKI (%)
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Why?: The Clinical Challenge

Early intervention begins with early recognition

e Symptoms absent at early stage
e Scr changes indicating AKI occur in ~40% before SCr “abN”
« Possible warning sign (not always): reduced urine production

 Fluid balance and medication effects are modifiable:

Reduced intake, vomiting, edema, low/high blood pressure,
NSAIDs

Renal function can continue to decline, unless AKI Is recognized and treated



Why?: Health Impact on Patients

 Adverse outcomes include need for
dialysis, chronic kidney disease
and end-stage renal disease,
mortalityl

8.8 times greater risk of developing
chronic kidney disease in patients
who develop in-hospital AKI?

RENAL FUNCTION

« 12.6 times greater risk of mortality i
In perioperative patients with AKI®

1Pannu (2013),2Coca, Singanamala, & Parikh (2012), 3Doyle, Ostermann, & Forni, (2016)
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What?: The SUPPORT AKI Initiative

Recognize

 Recognize AKI at its onset and factors
contributing to progression

Recognize

Respond

« Early use of IV fluid therapies, medication
management, and appropriate monitoring

Respond

Refer

 Resources to guide care and referral
when needed

Outcome: Reverse injury, Reduce avoidable harm, Restore renal fung;tion



What?: The SUPPORT AKI Initiative

James et al. Canadian Journal of Kidney Health and Disease 2014, 1:20
http://www.cjkhd.org/content/1/1/20

Vé}
REVIEW Open Access

Improving prevention, early recognition and
management of acute kidney injury after major
surgery: results of a planning meeting with
multidisciplinary stakeholders

Matthew T James'", Elijah Dixon**, Derek J Roberts*?, Rebecca Barry', Carlee Balint', Aleem Bharwani’,
William Don Buie®, Tomas Godinez”, Brenda R Hemmelgarn'?, John B Kortbeek?®, Braden J Manns'#, Andria Marin®,
Nairne Scott-Douglas', Henry Tom Stelfox** and Neesh Pannu’

Canadian Society of Nephrology/

Société Canadienne De Néphrologie
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Intravenous Therapies for Hypovolemic Patients

v" Isotonic crystalloids (0.9% NacCl or Ringer’s Lactate) are preferred for
Initial management for expansion of intravascular volume

v Diuretics are not recommended to treat AKI, except in the
management of volume overload.

v" Boluses of intravenous fluids are considered the most effective
strategy for correcting hypovolemia.

* Review volume administration safety concerns, determine risk for volume
overload, & select bolus volumes

« Administer repeat boluses as needed unless signs of volume overload/cardio-
respiratory compromise are present



Medication Management

v Consider stopping flagged medications that affect kidney
function

v Consider adjusting doses for renally cleared drugs for cases of
persistent severe AKI (Stage 2 or Stage 3 AKI only)

Consult clinical pharmacist if needed



The SUPPORT AKI Initiative

AKI alerts
Non-interruptive alerts in SCM based on Scr

changes to identify patients at first onset of
AKI and progression of severity stage

Medication alerts
Flags medications that may be impacting
kidney function or those requiring dose

adjustment

AKI Dashboard

Summarizes information on fluid balance, IV
therapies, to guide early intervention.

AKI Order Sets
Resource to guide the management of AKI
and recommendations for consultation with

12

specialists
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Recognize
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Recognize: AKI Alerts

Alert Summary

Ac... | ¥i... | D... Alert Created Priority Type Comment
A STAGE 1 AKI Alert 2016-May-10 09:53| HIGH | WARNING

Scope

Alert: TAGE 1 AKI Ale

Message: This patient has met criteria for STAGE 1 Acute Kidney Injury [= 26 mmol/L increase in serum creatinine within 438 E]
hours or 50% increase within 7 days) based upon the serum creatinine value drawn2016-May-09 09:40:00 il
Expand

Current guidelines for management of Acute Kidney Injury suggest ensuring adequate volume status and blood
Deferences | PTESSUre and avoiding nephrotoxic agents where possible,

This patient is current receiving the following medications which may cause or are usually avoided in Acute Kidney
Injury

< celecoxib cap, furosemide infusion, ibuprofen tab, indnmethaci@

Status: Unacknowledged By

Acknowledged When:
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Recognize: Medication Alerts

Alert Summary

Ac... | Wi... | D...

v | | AKT Alert

Alert:

Message: @QUADVERSE DRUG EVENTS WARMNING FOR ACUTE KIDMNEY INJURY

Expand

References

Status: Ackmowledged

Acknowledgement Comment:

Alert Created

AET Alert

7

Type

2016-May-13 13:10|HIGH | WARNING

Comment

test

This patient has developed STAGE 1 Acute Kidney Injury within the last 48 hours 2016-May-13 13:07:31

This medicati worsening kidney function and/or is usually avoided in Acute Kidney Injury:
celecoxib cap, metolAZOMNE liqui

By: Ji, Chen Analyst

Acknowledged When 2016-May-13 13:10

-
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Recognize: AKI Dashboard

| Patient List AR Netcare Portal

" patient Info | Timeline

N O
View: | Acute Kidney Injury b [[ 1 week | v | 2017-Dec-16 15:55 To 2017-Dec-22 15:55
L2 T Stage 7 Day Creatinine Urea Health lssues
STAGE 3 AKI Alert 2017-Dec-19 02:31 379 W Creatinine LEVEL'®-Urea
recurrent diverticulitis 2017-Dec-07 recurrent diverticulitis
= Surg Procedure
2017/12/16-Laparctormy:Recto Sigmoid... 2017-Dec-17 201712/16-...
= Sign Cver
Dec 22 2017-Dec-08 62 y.o. female IgA...
= SignOverConsltl
Dec 16 - Stable 2017-Dec-13 62yo female with a previous...
= Past History
Stress incontinence 2017-Aug-18
Diverticulosis 2017-Aug-18
Chronic loose stools/diarrhea NYD 2017-Aug-18
Duocdenitis/gastritis 2 nsaid use 2017-Aug-18
HTN 2017-Aug-18
T T T T T T Obesity 2017-Aug-18
Dec 72017 DeciS2017  DedS2077  Dsc202017  Deczieoir  Deczezorr| NDDM 2017-Aug-18
Q| K Specific Medications IV=and Drips 2017-Dec-21 15:85 To 2017-Dec-22 15
I'\l'aen:icaﬁm
MAY CAUSEAKT e e e + IV Selution (mL) active 0.9% MaCl
furosemide inj (Ordered as: LASIX inj) 40 mg IVPB /... 2017-Dec-21 10:42 Active 2017-Dec-22 09:52
furosemide inj 80 mg IV G8H 2017-Dec-17 13:56 Discontinued 2017-Dec-18 06:11
CLEAREDBY KIDNEY e e e
dalteparin inj 5,000 unit(s) SUBCUTANEOUSLY q24h, --... 2017-Dec-1622:13 Discontinued
metoclopramide inj 10 mg [VPB g4h PRN nausea 2017-Dec-16 22:13 Active
piperacillin / tazobactam inj (Each 2.25 g dose contains:... 2017-Dec-16 15:45 Active 2017-Dec-22 12:23
amoxicillin / clavulanate 500F tab (Each tablet... 2017-Dec-13 13:07 Discontinued 2017-Dec-16 03:52
sulfamethoxazole / trimethoprim DS tab (Each tab.. 2017-Dec-08 14:39 Active 2017-Dec-22 09:33
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Recognize: AKI Dashboard

©| | OHistogram - Daily View - Unit Of Measure: mL 2018-Mar-07 14:12 To 2018-Mar-14 14:12 | Input and Qutput Totals - Unit Of Measure: mL 2018-Mar-12 14:12 To 2018-Mar-14 14:12

Crystalicid [l Other Outputs Bl Other Intakes 2018-Mar-12 07:00 Daily 2000 800 1200 1200

2600.0- 2018-Mar-13 07:00 Daily 100 400 -300 -300
' T 2018-Mar-14 07:00 Daily 1195 1800 -605 -605
T 2018-Mar-15 07:00 Daily 100 -100 -100

B 1186.0
=TIy 1000.0

650.0

0.0
-100.0

-650.0

-1300.0

-1850.0

T T T
13-Mar-18 14-Mar-18 158-Mar-18

)| Urine Cutput Daily - 0700 to 0659 Hrs
Uate

3 il rine Output (m rinary Drain (m otal Output (m
2018-Mar-12 not recorded 350 not recorded 350
2018-Mar-13 200 400 not recorded 1200
2018-Mar-14 1800 not recorded not recorded 1800
2018-Mar-15 100 not recorded not recorded 100

O Weight Start of Chart To 2018-Mar-14 14:12 | Furosemide Administered

-B-'Weight
63.0

62.7
62.4
62.1
51.8
hf
61.5 Mo Data Available
61.2
60.9 -
60.6 -

60.3 -

60.0

T T T T T T T T
10:45 11:00 11:15 11:30 11:45 12:00 12:156 12:30
Mar-12-2018 Mar-12-2018 Mar-12-2018 Iar-12-2018 Mar-12-2018 Mar-12-2018 Mar-12-2018 Mar-12-2018




Recognize: AKI Dashboar

6 Heart Rate and Blood Pressure
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@) 30 day Urinalysis -ReportByOrder 2018-Feb-14 14:12 To 2018-Mar-14 14:12 | Urine Albumin/Creatinine Ratio -ReportByCrder Start of Chart To 2018-Mar-14 14:12
e — r— — - e —————————
e Day Temperature and WBC 7 Day Microbiclogy Results -ReportByCrder
Result Date Result T
R o rEEEE 2018-Mar-12 18:00
8.0 MRSA N Specimen...
50 2018-Mar-12 18:00
w0 L] MRSA N Specimen...
= ] 2018-Mar-1121:13
3.0 Respiratory Pathogen Panel (RPP)  RESULTS N
204 Influenza A Virus (RNA) RPP Negative N
a0 Influenza A Virus Hemagglutinin... Negative N
: Influenza B Virus (RMA) RPP Negative N
378 1 Respiratory Syncytial Virus... Negative N
372 Parainfluenza 1 Virus (RNA) RPP Negative N
266 r/_,.\'/.\. O\" Paral_nfluenza 2 VI-I"L.IS (RMA) RPP Negat\_ve N ||
Parainfluenza 3 Virus (RNA) RPP Negative N
38.0 Parainfluenza 4 Virus [RNA) RPP Negative N
35.4 | Coronavirus 229E (RNA) RPP Negative N
T T T T T Coronavirus NL63 (RNA) RPP Negative N
0:00 12:00 0:00 12:00 0:00 ; -
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2018-Feb-10 19:27
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Respond: AKI Order Set

L niravencus Therapes

Isotoric crystaboids are prefered for indial management for sxpansan of irtravescuiar volume in patierts with AKl Crystalloids are prefemed over coloid sahtions n most scenanos - exceptions may
imclude bver failure ‘sispected sponteneous bactedial pedtoniis, and bums.

| Risk of Fud Overoad Causing Cardio-Respiratory Compromise
Low | Mg history of hear faiure. Left vertricular ejection fraction greater than 55%. No history of chronic
kidney disesse. No third spacing of fluids
|W“‘Mfﬂnﬁiﬂmﬁndﬁuﬁuﬂ.u&mmﬂmdﬁﬁﬂ.wdm
kidneny disaase. Minor third spacing of flusda

High‘l-htwnilwmﬁﬂ.lt imoderate or sevens dystunction) Left vertncuiar ejection fraction less than

45%., History of adwanced chronic kidrey disesse. Sigrificant third spacing of fluids.

Select 0.3% NaClirfusion. | irtravascular expansion WITHOUT alkalnization
Select lactated ningers (LR): |f irtravascular volume expansion WITH abkalnization.

Hyperrolemic/\olume responsive pt - Nalll

Order Balus | Bolus
Wolume [mL}

Frequancy | Adjustable Rate Sinrt Slop Aler Advizary Naote Addibonsl
I : Friority ' Irfarmation

=] LDV rigk - 2 amis)
D 0.59% HaCl infusion
Ei 0.9% NaCl ml"u:rlnn

= mTEHMEDmTE risk - 2 itemis)
D 0.9% NaCl infusion
D E ‘3"" HECE |!'||"u3=|ﬂn

= HIGH rl.th: J:heml:s!
3 0.9% MaCl infusion

| onca | Give over 1510 30 minutes | STAT

| Recommendad: 250 1o 1000 mL 'INIT.-d_ belus
l::l'-.':m-'cf 1580 lﬁ-.rnlnu“ﬁ Huu‘hna: |

F‘u:umm:n-d-qd .!'-'5'3'19 1000 ml FIEP'E.:-.T bt'l.ﬁ-

] m'n

Al

|00 0.9% NaCl infusion

| Frequency | Additional Information

| Motify Attending Physician Immediately - whan Valume Sddministrabon Selety Concerns ara

=] Maonitoring - 2 ilemis)
[~ [‘ﬁlath

| | Monitor Output

[ Start prier to inibiation of each bolus

| after each bolus infusion

-] Safaby andEIﬁnaw parameders - 2 itemia)

| 51n-|:- bolus infusion if Yolume

‘_EI_}.

=]

Ell_llrli:ﬂl Lnrnn'u.nli:ah-:rl

b‘l.'-p bolus infusion i Viclume



Respond: AKI Order Set

Corsider descontnuation of nephrotoesc dnuage / medications that affect kidney function. Consider discontinuing or dose adustment of renally claared drugs for cases of persistent savere AK] (&g, greater
than or equal to Stage 2 AKI doubling mummmmmm

For Information

=] Pharmacist Consult - 1 rtem(s) - — N S I —
| O] Pharmacist Consult | T | Fioastine | 1. Routine requesis wall be followed up




Refer: AKI| Order Set

Consults
[Emﬁ-drchu.mhgﬂummﬁﬁ]ﬂﬁnmﬂmhﬂ?ﬂm ane or mone: of the following ane present:

I
Passhia diagnosis that may nesd spacalat traatman |
AK) of unclear eticlogy ]
|
I
|
|

s b e e i e

Pre-mdsting advanced chronic kidney disease, eGFR less than 30 mL/min/1.73 m2
Compications associated with AR which may require renal replacemant themapy.

In the setting of Mnmhﬂmnﬂihmiﬁ.n or heart fadure. mwﬁmwmmmmm should be considersd 'E-:l-md-ﬂ'mm.h'lg u'ﬂrm:h'lm when
AKl oocurs in conjunclion with immunosuppression for solid omgan transplant.

Corsull - Nephrology Consull - Hepatodogy Coraul - Cardilogy Coreull - Tranaplant
B [_MD Consult E [_IMD Consult B [_MD Consult B [_IMD Consult







Contact us: 5& @E \QJ ,

Study inquiries or feedback about the tools and
processes?

Meha Bhatt, Project Coordinator
meha.bhatt@ucalgary.ca



mailto:meha.bhatt@ucalgary.ca
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