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Figure 1   Incidence of CRS type 1 in selected studies on (A) AHF and (B) ACS.
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CRS Type 3
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Dinna N.  Cruz

Advances in Chronic Kidney Disease Volume 20, Issue 1 2013 56 – 66 http://dx.doi.org/10.1053/j.ackd.2012.10.005

CRS



Karen    Tan  ,  Sunil   K.    Sethi

Translational  Research,  Volume   164,  Issue  2,  2014,  122  -­ 134http://dx.doi.org/10.1016/j.trsl.2014.04.011



AKI



Figure 1  

Respiratory  Medicine 2011  105,  1413-­1421DOI:  (10.1016/j.rmed.2011.05.012)  
Copyright  ©  2011   Terms  and  Conditions

ColmMcCabe,  Quentin  Jones,  Aikaterini Nikolopoulou,  
Chris  Wathen,  Raashid Luqmani Pulmonary-­renal  
syndromes:  An  update  for  respiratory  physicians
Respiratory  Medicine Volume  105,  Issue  10,  Pages  1413-­
1421  (October  2011)  DOI:  10.1016/j.rmed.2011.05.012  



Diagnostic  algorithm  for  pulmonary   renal  syndrome.

West  S  C  et  al.  Postgrad  Med  J  2013;;89:274-­283
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‘Cross talk’ new name for old observations



Does AKI cause ARDS?
• Not all related to fluid overload
• Increased pro-inflammatory 

mediators
• IL-6 and  IL1β

• Inflmammtory responses within lung
• Activated NFκB, P38 MAP kinase,

• Neutrophil infiltration in to lung
• Increased pulmonary vascular 

Permeability
• Down regulation of ENaC, NaK

ATPase, AQP5
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Microglial  cells  in  the  hippocampus  of  
mouse  brain.  

Liu  M  et  al.  JASN  2008;;19:1360-­1370
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GFAP  expression   in  the  mouse  brain  astrocytes.  

Liu  M  et  al.  JASN  2008;;19:1360-­1370

©2008  by  American  Society  of  Nephrology



Cytokine/chemokine  protein  array  in  the  
kidney  (A;;  *P  <  0.03  to  0.002  versus  sham)  
and  the  brain  (B;;  *P  <  0.003  to  0.0008  versus  
sham).  

Liu  M  et  al.  JASN  2008;;19:1360-­1370

©2008  by  American  Society  of  Nephrology
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CytochromeP450 3A enzymes
• CYP450
▫ phase one reactions
▫ oxidation

• CYP 3A
• Two main sub groups CYP3A4 and CYP3A5
• Most abundantly expressed CYP450 enzyme in liver
• Responsible for metabolism of >50% drugs



Reduced erythromycin metabolism  with end-stage 
renal disease

Sun, et al. Clin Pharm Ther. 2010;87:465



Increased metabolism of erythromycin after 
haemodialysis

Nolin, et al. JASN 2006;17:2363.



Reduced CYP3A expression in rat hepatocytes incubated with 
human chronic renal failure serum

Michaud, et al. British Journal of Pharmacology. 2005;144:1067.



Single point determination of midazolam concentrations

4h  i.v  Midazolam  concentration

Lin et al, Pharmacogenetics 2001: 781-791



Sample at 4 hours after intravenous midazolam correlates well with AUC
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AUC = 7.6 + 8.65.[4h IV concentration], p <  0.001

r = 0.956, p < 0.0001 

Kirwan CJ, Lee T, Holt DW, Grounds RM, MacPhee IA, Philips BJ.
Intensive Care Medicine 2009; 35: 1271.



Inhibition of midazolam metabolism 
in acute kidney injury

Kirwan CJ, Lee T, Holt DW, Grounds RM, MacPhee IA, Philips BJ.
Intensive Care Medicine 2009; 35: 1271.
.



Inhibition of midazolam metabolism in acute kidney injury

Kirwan CJ, MacPhee IA, Lee T, Holt DW, Philips BJ. Intensive  Care  Medicine  2012 Jan;38(1):76-84.

p=0.009



Inhibition of midazolam metabolism 
in acute kidney injury in CYP3A5 

non-expressers

*3/*3  *1/*3  *1/*1

Kirwan CJ, MacPhee IA, Lee T, Holt DW, Philips BJ. Intensive Care Medicine 2012 
Jan;38(1):76-84.



CYP3A5 expressers are less affected by 
factors altering drug metabolism

• Steroid induction of  cytochrome P450
▫ Roberts, et al. Drug Metab Dispos. 2008;36:1465.

• Inhibition of cytochrome P450 by imidazole 
antifungals
▫ Kuypers, et al. Pharmacogenet.Genomics :2008;18:861.
▫ Chandel, et al. Pharmacogenet.Genomics 2009;19:458.



Tramadol as a probe of CYP2D6

Mean [tramadol]t=4 (ng mL−1) according to CYP2D6 phenotype (based on 
genotype)
Poor metabolizer (n = 2) 34.7
Intermediate metabolizer (n = 2) 33.3
Intermediate/extensive metabolizer (n = 2) 28.0
Extensive metabolizer (n = 4) 25.9

Mean AUC by CYP2D6 phenotype (based on genotype)
Poor metabolizer (n = 2) 269.4
Intermediate metabolizer (n = 2) 261.2
Intermediate/extensive metabolizer (n = 2) 206.9
Extensive metabolizer (n = 4) 211.2

Lane K, Dixon J, McKeown D, Johnston A, van Schaik R, van Fessem M, 
MacPhee I, Philips B, Using tramadol to measure CYP2D6 metabolism in 
critically ill adults. Intensive Care Medicine 2014



Key  pathogenic  pathways  involved   in  the  clinical  course  of  sepsis   that  also  have   implications  
in  the  pathophysiology   of  sepsis-­induced   acute  kidney  injury.

Zarjou  A  ,  and  Agarwal  A  JASN  2011;;22:999-­1006©2011  by  American  Society  of  Nephrology
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Liver
Deranged  hepatic  drug  metabolism

↑  Leucocyte  influx
↑  Oxidation  products
↓  Antioxidants  (GSH)
Altered  liver  enzyme  profile

GI  Tract
↑  Channel  Inducing  Factor  (CHIF)
↑    Potassium  excretion

Lung
Altered  response  to  VALI
↑  Vascular  permeability
Channel  Dysregulation

↑  Cytokines/chemokines
Transcriptomic  changes

↑  Leucocyte  trafficking

Bone  Marrow
Anaemia
Coagulation  
disorders
Immune  dysfunction

Brain
↑  KC  and  G-­CSF
↑  GFAP  and  microglia
↑  Vascular  permeability

Heart
↑    TNF-­α,  IL-­1
↑    Neutrophil  trafficking
↑    Apoptosis
↓    Fractional  shortening



Thank You



Any Questions?


