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Nephrotoxic Medication Associated AKI (NAKI)

�™Nephrotoxic medication exposures (NTMx)
• Over 80% of patients have > 1 NTMx
• > 3 NTMx in 1 day associated with �9risk for AKI

�™NAKI
• Common cause of AKI in non-critically ill hospitalized children

• ~ 25% of inpatients
• Underestimated due to 

�¾lack of systematic surveillance of kidney function in exposed pts 
�¾non-oliguric nature of NAKI  
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Presenter
Presentation Notes
Studies have shown between 20-33% of children receiving AG > 5 days develop AKI.Serum creatinine measured every four days only 50% of the time in children receiving AG > 5 days



Clinical significance of NAKI

�™Increased LOS, cost, risk of CKD
�™70% of children with NAKI had evidence of residual renal damage 6 mo
later

�™�; eGFR
�™Hyperfiltration
�™Proteinuria
�™Hypertension

�™Early detection is key
�™Minimize nephrotoxins
�™Provide supportive care

6 mo post NAKI NTMx w/ AKI NTMx w/o AKI p
eGFR (Cr) (ml/min/1.73 m2) 113.8 (n =77) 123.4 (n =57) 0.04

< 60 (CKD Stage <3) 2 0

60-90 (CKD Stage 2) 16 0

90-150 (CKD Stage 1) 50 56

>150 (Hyperfiltration) 9 1

eGFR (Cys-C) (ml/min/1.73 m2) 80.2 111.4 <0.01

U prot/cr 0.9 0.27 0.04

HTN 38% 19% 0.01
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Presentation Notes
Retrospective cohort study of pts exposed to NTMx in non-critical care setting at Cincinnati Children’s Hosp Med Center (CCHMC) from June 2011- June 2012.�Pts identified through prospective QI project.Excluded neonates and ICU pts, known CKD, renal tx, or UTI.Defined as having high exposure if > 3 NTMx simultaneously for 1 day or IV aminoglycoside > 3 days. �All pts had daily sCr monitored.In an a prior fashion, they assessed 6 month outcomes in the first 100 pts who developed NAKI.Study subjects were included if they developed AKI within 48 hrs of exposure as defined by RIF of pRIFLE criteria.  After identification of subjects, control group identified from the same QI project.  Controls were pts of similar age and primary service distribution who were exposed to similar meds but did not develop AKI.Baseline sCr ~ lowest preadmission sCr within 6 months or sCr on admission.��Charts reviewed of all pts to determine if seen in followup at least 6 months after high NTMx event. 



NAKI Definitions

�™AKI definition (for this cohort)
�™�9in creatinine at least 50% above baseline

�™Baseline creatinine = lowest creatinine in the past 6 months
�™Creatinine must reach 0.5 mg/dL to be called AKI

OR

�™An absolute �9���L�Q���E�D�V�H�O�L�Q�H���V�H�U�X�P���F�U�H�D�W�L�Q�L�Q�H���•�����������P�J��dL over 48 hours 
regardless of max Cr
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Presentation Notes
0.3 mg/dL increase regardless of max.





Presenter
Presentation Notes
Distribution of medications/medication classes prescribed to high-exposure patients and patients who developed AKI. The Tukey multiple comparison test wasused to test differences between groups of proportions. The steps include transformation of input proportion, ranking of these transformed proportions, andthen pairwise comparisons. Only NSAIDs were more frequently prescribed (*P,.05) in the AKI versus high-exposure patients compared with amphotericin,antiviral agents, calcineurin/mammalian target of rapamycin inhibitors (CIN/mTOR), and angiotensin-converting enzyme (ACE) inhibitors. IV, intravenous;NTMx, nephrotoxic medication



Weekly average AKI intensity rates measured as days in AKI by the pRIFLE 
per 100 days of high nephrotoxic medication (NTMx) exposure. 

8Stuart L. Goldstein et al. Pediatrics 2013;132:e756- e767
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Presentation Notes
Weekly average AKI intensity rates measured as days in AKI by the pRIFLE per 100 days of high nephrotoxic medication (NTMx) exposure. The mean AKI intensity rate decreased by 42% from 33.6 to 19.5 days as revealed by 8 consecutive weekly rates below the baseline rate, representing a 99.7% likelihood that a special cause was present. Each data point represents 1 week beginning from Monday to the following Sunday.



NAKI preliminary data – GCHaS (non-ICU pts)

9

Dec
2018

Jan 
2019

Feb 
2019

Mar 
2019

Apr
2019

May 
2019

SPS
data 
range

#NTMx exposures 26 23 33 20 20 35

#NTMx w/ baseline sCr (%) 21 
(81)

22 
(96)

29
(88)

19
(95)

19
(95)

32
(91) 

#NTMx w/ daily sCr (%) 6 (23) 8 (35) 7 (21) 5 (25) 6 (30) 4 (11)

#NAKI episodes 3 2 2 1 1 ?

% NTMx resulting in AKI 11.5 8.7 6 5 5 8 - 13%
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Presentation Notes
5-12% AKI



The Process

Pharmacists 
create/receive 
daily reports, 

verify & 
validate

Provide SCr 
screening 

suggestions if 
necessary

Data Analyst 
compiles registry 
from Pharmacist 

reports… 

…and generate 
metrics, run 

charts 

Share with AKI 
team, leadership, 

other 
stakeholders



NAKI implementation at GCHaS

�™Inclusion
�™All non-ICU inpatients 7N/S, 8N/S

�™Exclusions:  ESRD (SPS exclusion)
�™Pt in Wilmot Cancer Center and pts off tower (GCH exclusion)

�™PICU and PCCC pts

�™Monitor NICU pts for exposure but
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NTM Exposure Algorithm 

�™Pt meets exposure criteria
�™Open encounter
�™Check daily Cr during period of exposure and up to 48 hrs after last exposure

�™Pt meets AKI criteria
�™Monitor daily Cr until back to baseline for 48 hrs and no further exposure

�™If still exposed continue daily Cr until 48 hr after last exposure
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NAKI Implementation at GCHaS

�™Peds pharmacy to contact provider if pt meets 
exposure criteria 

�™Opportunity for education; 
�™Pharmacist will recommend creatinine monitoring & can place order if 

provider agrees
�™Per NAKI surveillance, pt should have daily Scr monitored until 

�™48 hrs after exposure stops,  OR

�™48 hrs after AKI resolves, OR

�™Up to 28 days following AKI episode which does not resolve

�™Nephrologist to contact provider if sCr not ordered to 
explore barriers to daily sCr monitoring
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Presentation Notes
Obtaining sCr daily is highly recommended but not mandatedPharmacist can place order for serum creatinineOnly ordering serum creatinine	Adding it if labs previously drawn (in appropriate tube) that day 	If child did not have labs done, sCr should be obtained within 8 hours and can be drawn off IV or obtained by fingerstick, venipuncture, or arterial stick (if having art stick for some reason)



Nephrotoxic Medications

14



Education and resources

�™NAKI team

�™Pharmacy

�™Peds Nephrology website

�™Peds ID website
�™Link to the list of nephrotoxic medications
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GCHaS NAKI Team 
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