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_ _ Table 1: Clinical Characteristics of University of Chicago Table 3 — AUC for ROC Curves of a-GST and 1-GST (N=110)
Obj ective Results Cardiac Surgery Study Subjects (n=110) Future Development AKI AUC (95% CI) | Pvalue
No AKI Stage 1 Stage 3 .
_ Urinary a-GST Post CPB value 0.682 (0.538 — 0.826) | 0.013
‘- . . . _ _ _ =70 (”—30) =9
Evaluate the utlity of urinary alpha (a) and pi (i) Gluthathione S- Clinical characteristics of the 109 study subjects are detailed in 0=70) (0=5) Urinary a-GST ICU Arrival value 0.549 (0.422 — 0.676) | NS
Transferase (GST) as early markers of Acute Kidney Injury following | h lts of ol inine in th ith (n= d Age (years, 609+1.96 | 680+2.60 | 64.1+6.0
_ Table 1. The results of plasma creatinine in those with (n=39) an mean SD) Urnary 0.GST 6 Hour 10U value 0.499 (0.372 - 0.626) | NS
adult cardiac surgery. without AKI (n=70) are in Figure 1. Serial biomarker measurements d ' ' '
are displayed in Figure 2 (a-GST) and Figure 3 (Tt-GST). Sex M/ F (%) 65.7/34.3 70730 66.7/33.3 Urinary a-GST Early Post-op Max 0.605 (0.483 - 0.726) | 0.07
) Baseline GFR ml/min/1.73m?2 | 76.1 359 | 73.5 6.40 | 64.8 105
B aC kg rO u n d 0 AKI Versus NO AKI Figure 1 Mean SE Urinary Ti-GST Post CPB value 0.669 (0.529 — 0.809) | 0.023
j . gl:eovreeland Clinic Mean SE 4.1 04 39 04 5.6 1.1 Urinary T-GST ICU Arrival value 0.536 (0.412 — 0.660) | NS
Acute Kidney Injury (AKI) iIs common following cardiothoracic (CT) Urinar
: . . : : y m-GST 6 Hour ICU value 0.510 (0.381 - 0.639) | NS
surgery, occurring in 7-42% of patients:2. Small changes in serum :g, Wijeysundera Score | Mean SE 19 02 120 02 124 05 _ ( )
creatinine have been shown to correlate with increased morbidity and E 25{ |-@ NoA Diabetes Mellitus N (%) 20 (28.5) | 7(23.3) 3(33.3) Urinary TT-GST Early Post-op Max 0-609 (0-493 — 0.724) | 0.060
mortality following CT surgery3®. Patients developing severe AKI s - AKI Ejection Fraction I\N/Ieg/r(1) SE) 57 22 6 Future Development of Stage 3 AUC (95% CI) P value
requiring Renal Replacement Therapy (RRT) after CT surgery have a O (451 22) | (447 37) | (525 3.5) . _
: _ _ _ _ o - Suraerv Tvoe CABG alone 18 c 5 Urinary a-GST Post CPB value 0.551 (0.235-0.868) | NS
greatly increased in-hospital mortality (63%) compared to those with C 5004 i gery 1yp Ualve alone 17 8 S _ _
non-dialyzed AKI (19%), or stable renal function (0.9%)!. Emerging C 201 ? MEedas CABG + Valve | 21 7 c Urinary a-GST ICU Arrival value 0.579(0.310-0.848) | NS
biomarkers of AKI are being investigated to facilitate earlier diagnosis "&,' CABG + Other | 4 2 0 Urinary a-GST 6 Hour ICU value 0.624 (0.318 -0.931) | NS
and treatment of AKI. 9 \cg?:]vei + Other j j i Urinary a-GST Early Post-op Max 0.591 (0.312-0.870) | NS
The glutathione S-transferase (GST) family of enzymes comprises a O 15 - AKI Bagalia Previous CT surgery | N (%)= 24 (34.3) 9 (30) 3 (33.3)
long list of cytosolic, mitochondrial, and microsomal proteins that are 44 Operative Factors Urinary Tt-GST Post CPB value 0.677 (0.370 — 0.984) | NS
capable of multiple reactions with a multitude of substrates. GSTs — _ _ Urinary .GST ICU Arrival value 0,728 (0521 — 0.936) | 0.024
catalyse the conjugation of reduced glutathione via the sulfhydryl 8 ‘/.‘ & O gari'gsp#'img”TaW (MI\/IIre];tneSSE) 168.2 7.0 12741 421802'3 _ d 128 0, 939 | 9
group, to electrophilic centers on a wide variety of substrates. U-GST 5 107 yP | | Urinary m-GST 6 Hour ICU value 0.746 (0.546 —0.944) | 0.021
has been shown to localize to the proximal tubule of the human and Off-pump surgery N = 6 3 1 Urinary TI-GST Early Post-op Max 0.722 (0.517 — 0.928) | 0.021
rat nephron and elevations ini tufine concentration have been shown Preé:PB PostICPB I(;U 6;" Day1 Day2 Day3 Outcomes
to serve as a marker of proximal tubule damage. Similarly, * -GST has ICU Days ¢ ean SE 13 04 90 24 173 25
been localized to the distal tubule and its urinary concentration serves _ — — — -
as a measure of distal tubule damage. Fiqure 2 gojt);osp EOSp'ta' Mean SE 88 05 Al 42 1233 5.0 CO NC I USIONS
AKIl versus No AKI e | -
rortey - ° 1 k Urinary ~ -GST | romising early biomarker of distal
I\/I et h O d S 2% #3083 Plasma Creatinine (n=72; mg/dl) tl) Ia y _ Ij a p I_S blg 31/ he d |
I-z:g'g? Baseline 1 Mean SE 1.17 0.06 | 1.12 0.06 | 1.77 0.41 tl:c ular mJLX)I/(Ian may re Iad i)/ prllﬁltt e’[ evkeé)tpmen?f
. . . . SEEE . OT severe asS measure networ age
Subjects - All patients undergoing elective CT surgery at the ~ -@- No AKl All other points p=NS Maximum —72 hour ¥ | Mean SE 127 005 | 1.70 011 |3.41 0.60 . v y | J .
University of Chicago between August 2005 and the present were ~a N E N _ Early Post-Op Max t | Mean SE 1.18 0.05 | 1.37 007 |213 0.69 AKI. Additionally, it Mmay Selve a role as a severity
screened and approached for enrollment. Patients were excluded if g_’ ANOVA (3 Groups) # p= 0.015: + < 0.0%; marker of AKI ak the time of clinigal creatinine increase.
they met any of the following criteria; S—r |
g — 10 - . — . — — : - , .
APre-existing ESRD (on RRT) or Renal Transplant W Table 2: Biomarker Utility at Time of Clinical Creatinine Urinary U-GST and “~-GST may be promising
AAge <18 years old O Increase biomarkers of the development and severity of AKI
AUnstable renal function (gpSerum Creatinine (0.2 mg/dl in the last 2 s . | (I\gg?;g%QR >tage 1 (=0) >tage 3 (n=9) AUC BSED | Pvalue following Adult Cardiac surgery.
months or Oliguria defined as < 400 ml / day) L. 0-GST 1.097(0.27-2.16)  |3.60 (0.38-21.25) |0.620 NS
Procedures - Patients were prospectively followed with blood and < (0.31-0.94)
urine_ c_:olle_ction at predetermined timepoints throughout their o nM-GST 3.40 (3.40-5.87) 67.75 (13.1-300.1) | 0.881 0.002 Referen C eS
hospitalization: (0.73-0.99)
ARAt study enrollment - - - - - - - FENA 0.17 (0.11 — 0.90) 2.16 (1.64 — 4.05) |0.731 NS 1. Mora Mangano C et al: Renal dysfu_nction after myoqgrdigl revascularization: Risk
PreCPBPostCPB ICU ehr Day 1 Day2 Day3 0.45 — 101 factors, adverse outcomes, and hospital resource utilization.  Ann Intern Med
A4 times on the day of the surgery (0.45-1.01) 1998;128:194-203.
ADailv for 3-5 d ‘ g FE-Urea 28.3 (21.3 - 37.5) 34.3 (9.9-53.3) 0.543 NS 2. Tuttle KR et al. Predictors of ARF after cardiac surgical procedures. Amer J Kid Dis
aily for 3-5 days post surgery day - _ 2003;41:76-83.
S le Handli Uri | g d AK I N Sta e 3 VS AII Oth erS Figure 3 (0.15-0.93) 3. Lassnigg A, et al: Minimal changes of serum creatinine predict prognosis in patients
an € _an Ing i rme_ samples (sp_un an unspun) were stor_e at g d after cardiothoracic surgery: a prospective cohort study. J Am Soc Nephrol 2004; 15:1597-
Assays - Creatinine was measured via the Jaffé Method. Sy @~ No AKIN Stage 3 with and without AKI. iépL;\s/ycl\:litMc’:aerteanl/lc:e oy changes I sdan funclion predict eventual survival in severe
U-GST and " -GST were measured using the NEPHKIT® Alpha GST 1" 200 - Af:;her points | — # - AN S 2 Figure 2 shows the Alpha-GST values over time for those subjects gbl\cfl)gCullough PA, Soman SS: Contrast-induced nephropathy. Crit Care Clin 21:261-280,
EIA and the Pi GST EIA (Argutus Medical, Dublin, Ireland). The intra- S . who do and do not develop AKI.
assay CV Is 2% and inter-assay CV is O9% for Pi GST EIAand 09.5 = Figure 3 shows Pi-GST values over time for those subject who
% and 013.5% for NEPHKIT® Alpha GST EIA. e SR + developed the most severe form of AKI (Stage 3) compared to all AC k N OWI ed g emen tS
Data Analysis - The primary endpoint (AKI) was defined as a C650% or |(7) B other subjects.
0.3 mg/dl (AKIN Network Stage 1) increase in the plasma creatinine (9 100- 1 Table 1 displays the clinical characteristics for the 109 subjects. This project was supported by grants :
from the pre-operative baseline for 2 consecutive timepoints or the o L Table 2 displ the AUC f dicting AKI . fthe f Murray - NKF of Illinois Grant; University of Chicago Clinical Research Center
need for renal replacement therapy within 72 hours of surgery. al able < dispays the of predicting ARl progression at the time o Award (PHS MO1RR000055); NIH 1K23GM00713-01A1 (from NIGMS)
e | the clinical diagnosis of AKI (actual creatinine increase). Koyner i NIH i 1K23- DK081616-01A1
I} Table 3 displays the ROC and AUC numbers for U-GST and * -GST ﬁ%‘giﬁ:gﬁih’wﬁ;v
@ for their ablility to detect either the future development of AKI (Stage
0 . . . . . | 1-3) as well as AKIN Stage 3 AKI
PreCPB  PostCPB IcU 6hr Day 1 Day 2




