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Learning Objectives: Acute Kidney Injury (AKI)

•Nuts and bolts
• Definition & Mechanics
• Differential
• Outcomes & Management

•New developments
• Contrast Nephropathy
• COVID 
• Onconephrology
• Critical Care



Case #1

50 year old healthy male presents with nausea, 

vomiting & diarrhea

-Poor po intake for 5 days

-Some decrease in urine output

-Using 600mg ibuprofen twice daily for muscle 

aches

-BUN: 40, Cr: 1.5 (baseline Cr: 1.0 last week)

-Urinalysis: no hematuria or proteinuria, specific 

gravity: 1.030

Case #2

88 year old male with hypertension, diabetes, 

tobacco use, CKD3 presents with hypotension

-On levophed in the emergency room

-Blood cultures positive, he has a new rash 

-Minimal UOP over the past 24 hours

-BUN: 110, Cr: 4.5, K: 5.7

-Baseline Cr: 1.4 three days ago at PCP appointment

-Urinalysis: 2+ hematuria (50-100 RBCs on 

sediment), 2+ proteinuria (ACR: 2500)

Two cases

Do these patients have acute kidney injury (AKI)?



Which of the following are part of the 
current KDIGO definition of AKI?

A. A 0.3 mg/dL increase in Cr over 48 hrs

B. A 50% increase in KIM-1 or NGAL over 24 hrs

C. A 50% increase in Cr over the past 7 days

D. A & C

E. A, B & C



AKI simplified

Makris et al, Clin Biochem Rev, 2016



Hsu et al, KI, 2017

The incidence of AKI is increasing



A. eGFR ~50, UTI

B. eGFR ~0, RPGN

C. eGFR ~0, ATN                                                                             

D. eGFR ~30, AIN

E. B & C

The mechanics of AKI

Case #2

88 year old male with hypertension, diabetes, tobacco 

use, CKD3 presents with hypotension

-On levophed in the emergency room

-Blood cultures positive, he has a new rash

-Minimal UOP over the past 24 hours

-BUN: 110, Cr: 4.5, K: 5.7

-Baseline Cr: 1.4 three days ago at PCP appointment

-Urinalysis: 2+ hematuria (50-100 RBCs on sediment), 

2+ proteinuria (ACR: 2500)

What is an estimate of his 
current GFR and a possible 
cause of his AKI?



The Relationship Between Creatinine and 
GFR in AKI and Renal Recovery

Thomas et al, KI 2015

AKI



Factors that affect serum Cr measurement

Thomas et al, KI 2015

Consider checking Cystatin C



Ostermann et al, Critical Care, 2016

The Differential



Goldstein et al, CJASN, 2013

▪Only 13.2% of patients saw a nephrologist within 3 months of an episode of AKI 

Modeling renal outcomes after an episode of AKI



Renal recovery from AKI depends on 
the initial substrate

He et al, KI, 2017

Case #1

50 year old healthy male presents with 

nausea, vomiting & diarrhea

Case #2

88 year old male with hypertension, 

diabetes, tobacco use, CKD3 presents 

with hypotension



Kashani et al, CJASN, 2019

The spectrum of AKI



Kashani et al, CJASN, 2019

Assessing risk for AKI in the community



Kashani et al, CJASN, 2019

AKI monitoring and prevention in the community



Kashani et al, CJASN, 2019

Risk Factors for AKI in Hospitalized Patients



You would avoid all of the 

following medications except…

A. IV morphine

B. Fleets enema

C. Toradol                                                                               

D. Miralax

E. Neutra-phos

Case #2

88 year old male with hypertension, diabetes, 

tobacco use, CKD3 presents with hypotension

-On levophed in the emergency room

-Blood cultures positive 

-Minimal UOP over the past 24 hours

-BUN: 110, Cr: 4.5, K: 5.7, Pi: 7.2

-Baseline Cr: 1.4 three days ago at PCP appointment

-Urinalysis: 2+ hematuria (50-100 RBCs on sediment), 

2+ proteinuria (ACR: 2500)

Moore et al, AJKD, 2018



Kashani et al, CJASN, 2019

Guidance for Follow Up of AKI
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• A 72 yo M with DM, HTN and CKD 3/4 (baseline eGFR 
~30) presents with an NSTEMI, planning cardiac cath.  

• Recent data support which of the following to 
minimize the risk of contrast induced kidney injury?

A. Hold ACEi or ARB

B. N-acetylcysteine 1200mg BID x 4 doses

C. Hydration with normal saline or D5W + NaHCO3                                                                             

D. Dialysis post contrast exposure

Contrast associated AKI



Mehran et al, NEJM, 2019

Mechanisms of contrast associated AKI



Managing contrast nephropathy

Mehran et al, NEJM, 2019McColough et al, JACC, 2016

• eGFR < 30

• eGFR < 45 + DM or CHF

• AKI

• Paraprotein
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• A 72 yo M with DM, HTN and CKD 3 (baseline eGFR ~40) 
was admitted to the ICU in the setting of COVID infection 
and AKI, started on RRT.  He is extubated and improving 
overall, but remains on dialysis.  

• Recent studies suggest that he is likely to experience 
renal recovery over the next 2 months:

A. True

B. False

COVID associated AKI



For COVID patients that survive on RRT, the 
majority experience renal recovery

Stevens et al, PLOS ONE 2020



Nadim et al, Nat Rev Neph 2020

COVID and AKI
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• A 60 year old male with HTN, HLD, BPH and malignant melanoma 
presents with fatigue
• Poor po intake recently, occasional NSAID use

• Medications: norvasc 5mg QD, lisinopril 5mg, ipilimumab 

• Exam: BP: 160/80, euvolemic, + rash

• Labs: K: 5.3, BUN: 70, Cr: 4.5 (baseline 1.3), UA: neg blood, 50-100 WBCs, 
TP/Cr: 0.75, C3, C4 normal 

His acute kidney injury could be due to:
A. Hypovolemia
B. Use of ACEi
C. NSAID use
D. Chemotherapy
E. All of the above

AKI and malignancy



Rosner et al, NEJM 2017
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Timing of Renal Replacement Therapy in Sepsis

• Recent studies suggest a 

mortality benefit to starting renal 

replacement therapy within 12 

hours of severe AKI (early) 

compared to 48 hours (late)?

A. True

B. False

Case #2

88 year old male with hypertension, diabetes, 

tobacco use, CKD3 presents with hypotension

-On levophed, 2L NC, CXR clear

-Blood cultures positive, he has a new rash 

-Minimal UOP over the past 24 hours

-BUN: 110, Cr: 4.5, K: 5.7

-Baseline Cr: 1.4 three days ago at PCP appointment

-Urinalysis: 2+ hematuria (50-100 RBCs on 

sediment), 2+ proteinuria (ACR: 2500)



IDEAL-ICU: no benefit with early RRT

Barbar et al, NEJM, 2018

28% recovered in the delayed group 
by 48 hours, thus avoiding RRT



Take home points

• There is a unified definition of AKI 

• The differential for AKI is broad

• Recovery from AKI depends on the initial substrate

• Patients with significant AKI should have nephrology follow up

• Hydration is the main strategy to reduce the risk of contrast 
nephropathy

• There are many possible causes of AKI in oncology patients

• The majority of patients with AKI requiring RRT due to COVID will 
experience renal recovery

• There is no benefit to early RRT in the setting of septic shock


