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Acute Kidney Injury in 
the Shock Patient

AKI Morbidity/Mortality 
Review Physiology
Risk Factors for AKI

Different States of Shock
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Evaluating Renal Function
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Physiology

• Kidneys - 25% total blood flow 

• High oxygen consumption to facilitate active Na+ transport 

• Autoregulation: stable blood flow over range of perfusion pressures 

• Myogenic reflex (afferent arteriole constriction with increased renal perfusion 
pressure) 

• Tubuloglomerular feedback (afferent arteriole constriction: increased delivery of NaCl 
> Cl- cause ATP release > adenosine)
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Physiology

• Renin-Angiotensin-Aldosterone System

• Renin released with hypotension

• Decreased NaCl to macula densa

• Increased SNS stimulation 

• Na and H2O retention in kidneys, electrolyte exchange

• Vasoconstriction of vascular smooth muscle
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Acute Kidney Injury - TQIP
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Stages of Acute Kidney Injury

RIFLE criteriaUrine outputSerum CreatinineStage

High sensitivityRisk<0.5 mL/kg/h for 6 -12hrs
1.5–1.9x baseline (^50-99% 
f/ baseline) w/in 7d
OR
≥0.3 mg/dl (≥26.5 μmol/l) increase

1

Injury<0.5 mL/kg/h for 12-24hrs2.0–2.9x baseline2

Failure<0.3 ml/kg/h for ≥24 hrs
OR
Anuria for ≥12 hrs

3.0x baseline
OR
Increase in serum creatinine to ≥4.0 
mg/dl (≥353.6 μmol/l)
OR
Initiation of RRT
OR
In patients <18 years, decrease in eGFR 
to <35 ml/min per 1.73 m2

3

High specificity
LossComplete loss of function for >4 wks4

EndLoss of function for >3 mosESKD
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Risk Factors for AKI

• Disease severity

• Age

• Use of vasopressors

• Sepsis/SIRS

• Hypotension/Shock

• High risk/urgent surgery

• Heart failure

• Diabetes

• Use of nephrotoxic medication

• Hypertension

• Baseline creatinine
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Types of Kidney Injury

• Prerenal

• Hypoperfusion – sepsis, shock states

• Intrinsic

• Tubular (ischemic, nephrotoxic – called ATN as a subset of AKI)

• Glomerular

• Interstitial

• Vascular

• Postrenal

• Malpositioned foley

• Renal stones

• Compression of ureter
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AKI in Shock - Prerenal

• Cardiogenic shock

• Pathological activation of RAAS system (perceived reduced circulating V and P)

• Increased CVP > decreased GFR

• Salt and water retention

• Septic shock

• Low flow state + inflammatory mediators

• Hyperemic AKI (toxin and immune-mediated mechanisms > renal tubular apoptosis)

• Hemorrhagic shock

• Low flow, low oxygen tension state

• Kidney highly susceptible to ischemia 2/2 anatomy – proximal tubules in outer 
medulla mc injured

• Low GFR = toxic levels of substances in epithelial cells
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AKI in Shock - Prerenal

Multifactorial etiology – can have 50% decrease in GFR despite target MAPs 

Results of persistent renal cortical hypoperfusion: 

• Tubular necrosis with back-diffusion of infiltrate

• Tubular obstruction by casts or other cellular debris

• Tubular epithelial damage with interstitial edema and tubular collapse

Can cause persistent renal insufficiency despite restoration of normal hemodynamic function
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Common Intrinsic AKI in Trauma

• Other common etiologies we see in trauma patients:

• Drug-induced nephrotoxicity

• Contrast Induced Acute Kidney Injury (CI-AKI, formerly known as 
CIN)
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Common Intrinsic AKI in Trauma

CI-AKI

Ischemic vs vasoconstriction vs ROS vs tubular toxicity – multifactorial etiology

• Risks: pre-existing kidney disease (GFR <60), DM, large quantities of contrast (>100 
mL)

• Poor renal function = hypo- or iso-osmolar contrast (contrast volume <2x baseline GFR)

• IOCM: 290–300mOsm/kg

• LOCM: 500–1000mOsm/kg

• HOCM: 1000–2000mOsm/kg

* Isovue-300 contrast used at HCA FL Kendall is low-osmolar
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Management

Prevention is best!

• General considerations:

• In patients with HTN or CKD, MAP goal 65-80 may not be adequate to maintain baseline 
perfusion pressure

• Renally dose medications, avoid nephrotoxins when possible

• Hemorrhagic/Septic Shock

• Crystalloid: LR when possible to avoid hyperchloremia

• Caveat is TBI patients

• Judicious volume replacement

• Blood – target transfusion >7 (>10 for MTP)

• Avoid volume overload (utilize POCUS and fluid status adjuncts – Flotrac, etc)
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Management

Cardiogenic shock – optimize cardiac output

• Revascularization

• Anemia > transfuse to Hgb 

• Fluid overload > diuresis – judicious loop diuretics

• Never delay starting RRT when clinically indicated

• Shock > inotropic therapy > norepinephrine, dobutamine

• Dopamine and epinephrine associated with poorer outcomes
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KDIGO Recommendations
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KDIGO Recommendations

• Baseline Cr and accurate I/Os

• Recommend isotonic crystalloids in absence of hemorrhagic shock

• Vasopressors with fluids in shock or at risk of AKI

• Protocol-based mgmt. of hemodynamic and oxygenation parameters

• Target insulin therapy to Glc 110-149mg/dl in critically ill 

• Enteral feeds

• Only use diuretics in volume overload

• Abx: avoid aminoglycosides (single daily dose prn) and Amp B (liposomal prn)

• Contrast: lowest dose possible, iso- or low-osmolar contrast media, volume 
expansion with isotonic NaCl or Na bicarb (not PO alone)
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AKI Protocol Implemented

• Baseline Cr and accurate I/Os by nursing

• Judicious use of contrast and pre-loading with crystalloid

• Combined roll out of new Open Fracture Antibiotic Prophylaxis guidelines

• Abx: avoid aminoglycosides (single daily dose prn) and Amp B (liposomal prn)

• Consolidate or delay unnecessary contrasted imaging studies
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AKI Protocol Implemented

November 2022 – Grand Rounds

• AKI bundles implemented
• Education provided by Trauma Educator to all TICU nurses regarding accurate I/Os
• TNCs monitoring on daily rounds
• Protocol reviewed at TOPSC (Trauma Operational Performance and Systems Committee)

• Protocol reviewed at P&T committee (Pharmacy and Therapeutics Committee)
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Questions?

THANK 
YOU
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Appendix 1 – Open Fracture Protocol
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Appendix 2 – Prevention and Management of AKI in Trauma
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