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Program Objectives

Describe the importance and impact of acute kidney injury

Name a new diagnostic tool for prediction of acute kidney
injury

.

Detail the implications of early acute kidney injury
identification
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Acute Kidney Injury & Current Diagnosis

Per the 2012 KDIGO guideline, acute kidney injury (AKI) is defined as:
Increase in serum creatinine (sCr) by 20.3 mg/dl (226.5 umol/l) within 48 hours; or

Increase in sCr to 21.5 times baseline, which is known or presumed to have
occurred within the prior 7 days; or

Urine volume <0.5 ml/kg/h for 6 hours.

AKl is further staged (stage 1-3) based on severity

The current AKI diagnosis relies largely on functional markers, which are not
sensitive and often lead to a late or inaccurate diagnosis with adverse
outcomes and high mortality

KDIGO Gifncal Practice Guidaling for Acute Kidney Injuy, \_practice

Lewington AJP, Cerda J, Mehia RL. Raising Awaren Kidney Injury:A Giobal Sient Kiler Kichey nt.
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Acute Kidney Injury:

A common but inappropriately managed condition with poor outcomes
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The Pathogenic Progression of AKI Is Often Silent

« AKI refers to a spectrum of sub-clinical and clinical conditions and the of AKI is often
silent without early warning signs or symptoms

+ Serum Creatinine does not change until ~50% of kidney function loss

Normal Increasedrisk  Damage IGFR  Kidney failure Death

Window for early
targeted intervention Staging

Time sk assossment  Recoghon " RespoNS81 Renal SUppor
Rehabilitation
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Acute Kidney Injury is Prevalent

+ Acute kidney injury (AKI) is a common, under-recognized, but potentially
reversible loss of kidney function that develops abruptly (over hours to days)
+ 7-18% of hospitalized patients developed AKI
+ Up to 50% of critically ill patients develop some stage of AKI
« ~2 million AKl-related deaths annually worldwide

« Common causes include major surgery, sepsis, circulatory shock, nephrotoxic
drugs, radiocontrast agent, etc.

« Estimated annual costs to US healthcare system attributable to hospital
acquired AKl is > $10 billion

Incidence and Outcomes in Acute Kidheylnjury: A Comprehensivi
al. Acute Kidney injury mortalty,lengih of stay, and coss in hospita
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Incidence of AKI by Type of cardiothoracic Surgery

* 43% of all cardiothoracic surgical patients had an episode of AKI during hospitalization

Mild AKI Moderate AKI Severe AKI

Type of Surgery RIFLE-R (Risk) RIFLE-I (Injury) | RIFLE-F (Failure)
(n=637;22%) | (n=386;13%) (n = 242; 8%)

Bypass 328 (23%) 136 (10%) 58 (4%)
Valve surgery 151 (24%) 99 (15%) 66 (10%)
Aortic surgery 86 (18%) 92 (19%) 84 (18%)
Thoracic surgery 63 (16%) 49 (12%) 21 (5%)
Heart transplant 9 (26%) 10 (29%) 13 (38%)

20091119:2444-2455.

Hobson CE, et al Acute Kidney Injury is Associated it Increased Long-Term Mortalty Aftr Cardiothroacic Surgery.
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AKI Development in Post-Surgical ICU Patients

39% developed % Patients by
T AKISeverity
Critically-ill
surgical patients
(n =50,314 patients
over 11 years)

Severe
24%

61% no AKI

Moderate
24%

Hobson CE, o al Cost and Mortalty Associated With Postoperative Acute Kidney Injury. Annals of Surgery. 2014:00:1-8
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Patients With AKI Have Higher Readmission Rates

« Patients not developing AKI after cardiac surgery had a 30-day readmission rate of 9.3%
compared with patients developing AKI stage 1 (16.1%), AKI stage 2 (21.8%), and AKI
stage 3 (28.6%, p < 0.001).
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Brown JR, et al. Impact of eriperative acute Kidney jury 25  severy index for hir-dayreadrmission e carciac surgry. Ann Thorac Surg. 20149711117,
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Contrast Induced-AKI
+ Contrast volume is a key risk factor for contrast induced AKI (CI-AKI), especially if
contrast is administered beyond the maximum acceptable contrast dose (MACD)
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Brown JR, Robb JF, Block CA et al Doss Safe Dosingofldinaled ConirastPrevent Contrast-Induced Acute Kidney Inkry. Crc Cardovase ey, 2010:3:346:50,
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High Risk for AKI Survivors to Develop
Chronic Kidney Diseases (CKD)
Rate of CKD Development Stage 3 and Higher
by 1 Year Following Hospitalization
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stration Data,

Acute Kidney Ijury Recovery Pattern and Subsequent Risk of CKD: An Analysis of Veterans Health Adr
of print
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AKI Severity And Recovery is Associated with CKD
-
Adjusted Relative Risk for the Development of Stage 3 or Higher [ s ]
CKD by 1 Year Post-discharge by AKI Recovery Pattern’ ok
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Short Term Survival Decreased with AKI Severity

In-Hospital Mortality
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Long-Term Survival Impaired by AKI
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AKI Drives Up Length of Stay,
Hospital Costs, and Mortality

+ Astudy on 50,314 adult surgical patients admitted to the University of Florida for longer
than 24 hours between Jan 2000 and Nov 2010

+ Incremental hospital costs and mortality associated with AKI following major surgery

Mild AKI Moderate AKI Severe AKI
RIFLE-R RIFLE-I RIFLE-F
(Risk) (Injury) (Failure)
Length-of-Stay (days) +4.0 +7.7 +13.2
Cost per Patient ($) +$10,700 +$21,400 +$38,200
Hospital Mortality (%) +0.7% +1.5% +4.7%

Increasing Severity

Hobson CE Acute Kidney Injury. Annals of-

" Ortho Clinical Diagnostics

Worse Outcomes with Moderate to Severe AKI

Total Short-term & long-term
[otal . .
Postoperative consequences associated with
Length of Stay increasing AKI severity
Tota neaese| [N
Postoperative
Cost LOS: Total postoperative length of stay
(days/patient); Cost: Total postoperative
cost (US$/patient); Hospital Mortality:
% of postoperative patients.
Hospital | 5x - 11x
Mortality Greater
Dasta JF ot a,Costs and outomes of acuta iy nury (AKI) follwing cardac surgry. N ant. 2008236119704
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AKI Contributes to Adverse Outcomes
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Lowingion AJP, Cerda J, Mehta RL. Ralsing Awareness of Acute Kidney Injury: A Global Perspective of  Silent Kiler. Kidney Int. 2013,84(3) 457467
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Unmet Medical Needs in Managing AKI
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AKI is Often Poorly Recognized

+ Study reports:

In a single hospital study with 1,500 cohorts, AKI was unrecognized in 23.5% of the
patients

Another study of patients who died from AKI indicated:

- 14% of all AKI cases were avoidable
- 43% hospital acquired AKI had an unacceptable recognition delay
- 54% had inadequate risk assessment for AKI

« The earliest reversible phases of AKI may often be missed

+ Gaps exist in the care including delayed recognition, inadequate investigations,
deficient monitoring, delayed and often flawed management & lack of follow-up

Aitken E, et al. Acute Kidney Injury: Outcomes and Qualiy of Care. QJM. 2013:Jan 22
National Confidential Enquiry into Patient Outcome and Death. Adding Insult o njury. 2000:1-95.
Lowingion AJP, Cerda J, Mehta RL. Raising Awareness of Acute Kidney Injury: A Global Perspective of  Silent Kiler. Kidney Int. 2013,84(3) 457467

2 Ortho Clinical Diagnostics

AKI is Often Poorly Managed

* The 2009 NCEPOD Study reported:
+ Only 50% of patients who died from AKI received good care
« Need improvements in risk assessment of AKI
+ Another study with a cohort of over 1,500 patients revealed that:
+ 2 out of 3 patients with AKI were discharged without resolution in renal function

«+ Significant weaknesses were found in the management of AKI including poorly kept
fluid balance charts (48.2%), failure to adjust nephrotoxic drugs (38.2%) and to act on
abnormal biochemistry results (41%).

« Delays in recognizing AKI will potentially lead to irreversible injury.
Lewington AJP, Cerda J, Menta RL. Raising Awaren Kidney Injury: A Gloal Stent il Kianey nt

NCEPOD. The National Confidental Enguiry into Patient Outcome and Death Elective & Emargency Surgery in the Elderly An Age Old Problem. 2010,
Aken E. et al. Acute Kidney Inury: Outcomes and Qualty of Care. QJM. 2013:Jan 22

2 Ortho Clinical Diagnostics

There Is A Need for Better Assessment Tools

« Early recognition and management of patients at risk for AKl is crucial
since there are no specific therapies to reverse established AKI

« There is a growing consensus that better diagnostic and predictive
tools are needed to reduce the burden of AKI, particularly tools to
provide earlier diagnosis of AKI, at stages where early intervention
permits better patient results

« The identification of novel AKI biomarkers has been designated a top
priority by the American Society of Nephrology.

[26IKDIGO Ciincal Practice Guidelne. Kidney Inter. Suppl. 2012:2:1-138
Enquiry Death. Adding I 2009:1.98.

Lewington AJP, Certa J, Mehta RL of Acute Kidney Injury: A p

American Society of Nephrology Renal Research Report.J Am Soc Nephrol. 16:1886-1903. 2005,

a Silnt Kiler. Kidney Int, 2013:84(3)457-467.
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New Markers
for AKI Risk
Assessment

The NEPHROCHECK® Test
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The Discovery and Validation of Two New Markers

Discovery Stage
340 proteins analyzed

i & IGFBP7 were
the best two biomarke!
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New Biomarkers for AKI Risk Assessment TIMP-2 and IGFBP-7 Outperform Existing Biomarkers
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TIMP-2]<[IGFBP-7] Demonstrated a N
[ I-L X 7]. .. . The NEPHROCHECK® Test Intended Use and Indications
Compelling Specificity Profile
Urine NGAL (ng/mL) [TIMP-2]+[IGFBP7] ((ng/mL)? / 1000)
1200 10 — The Astute Medical NEPHROCHECK® Test System is intended to be used in
hal *7 conjunction with clinical evaluation in patients who currently have or have had
a0
o
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400 .
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The NEPHROCHECK® Test System

TheNephroCheck'
Test System

Case Studies:

AKI Risk Assessment
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Case Studies

Case 2 Case 4

Cardiac Surgery Patients Septic Shock Patients

Cases are from Astute-sponsored observational studies.
Results from case studies are not predictive of results in other cases.

Results in other cases may vary.
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I!I Case #1: 60 year-old male
] —

Past History

+ Coronary Artery Disease

« Congestive Heart Failure

« Hypertension

« COPD

« Type 2 Diabetes Mellitus

Current Condition
« Cardiac Surgery Postop (Elective CABG & AVR)
« Baseline serum creatinine (SCr) = 1.3 mg/dL @ time of enrollment

oy AKIRisk™
podrseill | core-0. Case #1
Day 1 t Day 2 Day 3 Day 4 Day 5
wina |

Therapies Cardiac Surgery: 6 hrs.
Pump tme: 1.5 hrs.
No Transfusion
Serum

Creatinine
(SCr, mg/dL)
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lml Case #2: 54 year-old female

Past History

« Coronary Artery Disease
+ Congestive Heart Failure
* Hypertension

Current Condition
« Cardiac Surgery Postop (Elective AVR & Pacemaker Insert)
+ Baseline serum creatinine (SCr) = 0.7 mg/dL @ time of enrollment
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|!| Case #3: 59 year-old male
Past History

* Atrial fibrillation

« Diabetes Mellitus (DM)

+ No chronic kidney disease (CKD)

Current Condition

+ Pneumonia (PNA)

« Septic shock

« Respiratory failure (on ventilator)

« Baseline serum creatinine (SCr) = 1.0 mg/dL @ time of enroliment

s Ortho Clinical Diagnostics
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AKIRisk™

Score=1.8

Day5 |

Day 1 ' J Day 2 Day 3 Day 4
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|EI Case #4: 66 year-old female

Past History

« Peripheral vascular disease
« Carotid endarterectomy

« Femoral-femoral bypass

« llio-femoral bypass

« Carotid to subclavian bypass
« COPD

« Ischemic colitis

« Anemia

Current Condition

« Ischemic colitis

« Septic shock

« Baseline serum creatinine (SCr) = 0.3 mg/dL @ time of enroliment

) Ortho Clinical Diagnostics

NEPHROCHECK: Aririskm S
Test Performed Score=0.1 dalEl]
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» Make a difference?

« Impact patient care?

« Practical:
« Budget, Capital Allocation, Staffing?

« Rewarding place to work?
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12 hrs. after
NEPHROCHECK® Test 39 Ortho Clinical Diagnostics
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Enhance the Lab’s Value
« Educate?

Ortho Clinical Diagnostics

So What?

© Ortho Clinical Diagnostics

Why is there an Opportunity ?

« Specialization of Physicians
» How well are physicians doing with test utilization initiatives?
« Are different specialties collaborating?

» Who is bringing them together?

» Affordable Care Act
» New metrics for hospitals (readmissions, complication rates...)
+ Reimbursement penalties

* More to come...

Source: hou pdf
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How can labs become more relevant?

«Test Interpretation
«Test Utilization
Test Selection
<Implementation of new protocols — e.g., Sepsis protocol in ED
«Impact of new medications and therapies on test selection
«Patient diagnostic algorithms
*Quality Initiatives

*Risk Management
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New Technology Adoption Rate

Technology Adoption Rates
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Accessed February 2016
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New Technology Adoption Curve

Adopters

Adoptrs comoltive)

Where does you lab fit relative to technology adoption?
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Summary

Acute kidney injury is a common but often inappropriately recognized
and managed condition in hospitalized patients and is associated with
higher patient mortality and morbidity as well as higher hospital and
healthcare cost

There is a growing consensus that better diagnostic and predictive
tools are needed to reduce the burden of AKI, particularly tools to
provide earlier diagnosis of AKI, at stages where early intervention
permits better patient results

» Ortho Clinical Diagnostics

Summary

« Two urinary biomarkers (TIMP-2 and IGFBP-7) have been discovered
in human observational clinical trials and are specifically
corresponded to risk of AKI

« The NephroCheck® Test, which is based on the measurement of
urinaryTIMP-2 and IGFBP-7, is available as an aid in the risk
assessment for moderate or severe acute kidney injury (AKI) within 12
hours for patients 21 years of age or older

Ortho (&}) DEMAND
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Questions?
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Thank You
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