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Learning	  Objec2ves	  

•  By	  the	  end	  of	  this	  session,	  you	  will	  be	  able	  to:	  
•  Define	  AKI	  
•  Iden2fy	  risks	  for	  development	  of	  
periopera2ve	  AKI	  

•  Be	  aware	  of	  how	  to	  prevent	  and	  manage	  
periopera2ve	  AKI	  
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ARS	  Ques2on	  

•  Which	  of	  the	  following	  pa2ents	  are	  at	  lowest	  
risk	  for	  developing	  postopera2ve	  AKI?	  

•  A)	  50	  M,	  PMH	  ESLD,	  going	  for	  liver	  transplant	  
•  B)	  50	  F,	  PMH	  gastric	  cancer,	  going	  for	  hernia	  
repair	  

•  C)	  60	  M,	  no	  significant	  PMH,	  going	  for	  
emergency	  trauma	  surgery	  aSer	  MVA	  

•  D)	  60	  F,	  PMH	  DM,	  CAD,	  going	  for	  CABG	  
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Acute	  Kidney	  Injury:	  What	  is	  it?	  
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Crea2nine	  is	  imperfect..	  

•  Similar	  creaDnine	  
concentraDons	  do	  not	  
necessarily	  have	  the	  
same	  renal	  funcDon	  

•  50%	  nephron	  funcDon	  
must	  be	  lost	  before	  
changes	  in	  creaDnine	  
are	  apparent	  

•  eGFR	  more	  sensiDve	  

•  New	  biomarkers	  in	  the	  
pipeline…	  
–  Plasma	  appears	  more	  
specific	  than	  urine	  
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4h	  AUC	   24h	  
AUC	  

NGAL,	  plasma	   0.83	   0.84	  

CystaDn	  C,	  
plasma	  

0.76	   0.8	  

Cr,	  plasma	   0.72	   0.83	  

Schley	  et	  al.	  Comparison	  of	  plasma	  and	  urine	  biomarker	  
performance	  in	  acute	  kidney	  injury.	  PLoS	  ONE	  10(12):e0145042	  

	  



Crea2nine	  is	  imperfect…	  
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Acute	  Kidney	  Injury	  

	  

Outcomes	  aSer	  periopera2ve	  AKI	  

CV	  
events	  

Mortality	   Non	  CV	  
complic	  >	  
2	  weeks	  
postop	  

OR	   3.56	  
95%	  CI	  
1.13-‐8.52	  
P	  <	  0.001	  

3.83	  
95%	  CI	  	  
1.09-‐13.4	  
P	  =	  0.016	  

1.83	  
95%	  CI	  
1.09-‐3.46	  
P	  =	  0.036	  
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Biteker,	  M.	  et	  al.	  Incidence,	  risk	  factors,	  and	  outcomes	  of	  
perioperaDve	  acute	  kidney	  injury	  in	  noncardiac	  and	  nonvascular	  
surgery.	  Am	  J	  Surg	  2014;	  207:	  53.	  

	  



Acute	  Kidney	  Injury	  
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Thakar	  et	  al.	  PerioperaDve	  acute	  kidney	  
injury.	  Adv	  in	  Chr	  Kid	  Dis	  2013;20:67-‐75.	  

•  AKI	  incidence	  in	  acute	  
care	  segng:	  5-‐7.5%	  
–  30-‐40%	  in	  operaDve	  
segngs	  

–  Surgical	  incidence	  varies	  
depending	  on	  type	  
•  Most	  of	  our	  data	  from	  
cardiac	  and	  vascular	  
surgery	  

–  Surgery	  is	  the	  MOST	  
COMMON	  CAUSE	  of	  
AKI….aher	  sepsis	  

Na2onal	  VA	  ICU	  Cohort	  
%	  AKI	  in	  ICU	  

OperaDve	  

Non-‐
operaDve	  



Risk	  Factors	  for	  Postopera2ve	  AKI	  
•  Depends	  on:	  
–  PaDent	  factors	  

•  Different	  between	  cardiac	  
and	  noncardiac	  surgery	  

–  Type	  of	  surgery	  	  
•  Cardiac	  studied	  much	  
more	  extensively	  than	  
noncardiac	  

–  Exposure	  to	  nephrotoxic	  
drugs	  

–  PerioperaDve	  
hemodynamics	  
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Systemic	  
inflammaDon	  leading	  
to	  tubular	  injury	  



Pa2ent	  Risk	  Factors	  for	  AKI	  
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ASA	  status	   RCRI	   Age	   DM	   CHF	  

Biteker	  
et	  al	  

Abelha	  
et	  al.	  

P	  =	  1.14	  

P	  <	  0.001	  

P	  =	  0.001	  P	  <	  0.001	  

P	  =	  0.032	  

P	  <	  0.001	  

Abelha,	  F.	  et	  al.	  Determinants	  of	  postoperaDve	  acute	  kidney	  injury.	  Crit	  Care	  2009;13:R79.	  	  
Biteker,	  M.	  et	  al.	  Incidence,	  risk	  factors,	  and	  outcomes	  of	  perioperaDve	  acute	  kidney	  injury	  in	  

noncardiac	  and	  nonvascular	  surgery.	  Am	  J	  Surg	  2014;207:	  53.	  	  



Models	  of	  Risk	  Stra2fica2on	  
•  Scoring	  systems	  in	  cardiac	  

surgery	  
–  Three	  externally	  
validated	  

•  Cleveland	  Clinic	  Founda.on	  
•  Society	  of	  Thoracic	  Surgeons	  
•  Simplified	  Renal	  Index	  
•  Accuracy	  of	  predicDon	  

(AUC)	  to	  predict	  stage	  II/III	  
AKI:	  0.81,	  0.76,	  0.75	  
respecDvely	  
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Mehta	  et	  al.	  Bedside	  tool	  for	  predicDng	  the	  risk	  of	  
postoperaDve	  dialysis	  in	  paDents	  undergoing	  cardiac	  
surgery.	  CirculaDon.	  2006;114:2208-‐2216.	  



Models	  of	  Risk	  Stra2fica2on	  
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#Risk	  Factors	   Hazard	  Ra2o	  

0-‐2	   1	  

3	   3.1	  

4	   8.5	  

5	   15.4	  

6	   46.2	  

Kheterpal	  et	  al.	  Anesthesiology	  2009;110:505-‐515.	  



Surgical	  Risk	  Factors	  

•  Risk	  of	  developing	  AKI:	  
–  On	  pump	  cardiothoracic	  
surgery	  10-‐30%	  
•  Risk	  increases	  with	  
increased	  duraDon	  

–  Liver	  transplantaDon	  
17-‐90%	  
•  immunosuppressants	  

–  Abdominal	  aorDc	  
aneurysm	  surgery	  50%	  

–  General	  surgery	  1%	  
–  Laparoscopy	  (Uop)	  

#Periop2016	  



Hemodynamic/Intraopera2ve	  
Factors	  

•  DuraDon	  of	  surgery	  
•  Transfusion	  needs	  
•  Hypovolemia	  (MAP	  <	  75)	  
•  RelaDve	  hypotension	  
•  Development	  of	  sepsis	  
•  Increased	  intra-‐abdominal	  

pressure	  
	  
•  In	  vascular	  surgery:	  

–  Clamp	  Dme	  (AAA	  repair)	  
•  In	  cardiac	  surgery:	  

–  Use	  of	  IABP	  
–  Use	  of	  cardiopulmonary	  

bypass	  circuit	  (?inflammaDon)	  
#Periop2016	  

Risk	  
difference	  (on	  
vs	  off	  pump	  
CABG)	  

GFR	  >	  90	  

Death	   0.04	  

RRT	   0.07	  

GFR	  <	  30	  

death	   1.73	  

RRT	   2.76	  

Chawla	  et	  al.	  Off	  pump	  vs	  on	  pump	  coronary	  artery	  
bypass	  grahing	  outcomes	  straDfied	  by	  preoperaDve	  
renal	  funcDon.	  J	  Am	  Soc	  Nephrol.	  
2012;23:1389-‐1397.	  



Medica2on	  Risk	  Factors	  

•  NSAIDs	  
•  ACE/ARBs	  
–  No	  protecDve	  benefit	  
conDnuing	  ACE	  in	  
perioperaDve	  period	  

•  AnDbioDcs	  
–  Aminoglycosides	  
–  PCN,	  cephalosporins:	  
AIN	  

•  IV	  contrast	  
•  #medicaDons	  
•  IVF!	  #Periop2016	  

Bell	  et	  al.	  Risk	  of	  postopera2ve	  acute	  kidney	  injury	  in	  
pa2ents	  undergoing	  orthopaedic	  surgery.	  BMJ	  
2015;351:h5639	  



Preven2on:	  what	  doesn’t	  work?	  
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StaDn	  use	  

No	  benefit	  from: 	   	  NAC	  
PerioperaDve	  staDns	  (noncardiac)	  dopamine	  
Aspirin	  or	  clonidine	  	  (noncardiac)	  	  fenoldopam	  
Theophylline 	   	  ANP	  
Tight	  glucose	  control 	  nesiritde 	  	  
ProphylacDc	  RRT	  (??) 	  diureDcs	  (furosemide/mannitol)	  

Garg	  et	  al.PerioperaDve	  aspirin	  and	  clonidine	  and	  
risk	  of	  AKI.	  JAMA	  2014;312:2254-‐2264.	  

Argalious	  et	  al.	  AssociaDon	  of	  preoperaDve	  staDn	  use	  and	  acute	  
kidney	  injury	  aher	  noncardiac	  surgery.	  Anesth	  Analg	  
2013;117:916-‐923.	  



Preven2on:	  what	  does	  work?	  
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Type	  of	  anesthesia	  
important	  

SEPSISAM	  trial:	  MAP	  
65-‐70	  with	  
increased	  need	  RRT	  
(for	  just	  10-‐20min)	  
Fluid	  overload	  also	  
detrimental	  

In	  cardiac	  surgery,	  
evidence	  for	  EPO	  
perioperaDvely	  in	  anemia,	  
early	  RRT	  postoperaDvely.	  
Anemia,	  blood	  transfusion	  
deleterious	  

>2	  nephrotoxic	  medicaDons	  increase	  
risk	  AKI	  
Avoid	  prograf	  postop	  liver	  transplant	   Goren	  et	  al.	  PerioperaDve	  acute	  kidney	  injury.	  Br	  J	  Anaesthesia	  

2015;115.	  

Some	  evidence	  
0.9	  NS	  increases	  
hyperchloremia	  
and	  decreases	  
renal	  blood	  flow	  


