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Outline of Presentation

� Kidney Disease the scope of the problem

� StatSensor™ Creatinine: design and
performance

� StatSensor™ Creatinine: potential application



Kidney Disease – the scope of the
Problem (ref World Kidney day 2009)

� One in ten people have some form of renal damage
� Fewer than 1 in 10 people are aware that regular

checks are vital if you are at risk of developing kidney
disease

� Every year globally millions die prematurely of heart
attacks and strokes linked to kidney disease

� 30% of people with renal failure are only referred to a
specialist  when the kidneys have completely failed

� In the UK
� > 23,000 adults on dialysis - increasing yearly
� 7,000 are awaiting a kidney transplant
� 400 a year die waiting

 



NICE September 2008

Growth in recognition of Chronic
kidney disease



But

� Screening at risk patients can identify CKD
earlier

� Creatinine testing and eGFR determination
can identify kidney disease status

� Treatment can prevent or delay the
progression of CKD and reduce the risk of
cardiovascular disease.



There is a need for early identification
of Kidney Disease (NICE Guideline GC73)

Offer testing for CKD where the following risk factors are present:
� diabetes
� hypertension
� cardiovascular disease
� structural renal tract disease
� renal calculi
� prostatic hypertrophy
� multisystem diseases with potential kidney involvement
� opportunistic detection of haematuria or proteinuria
� family history of stage 5 CKD or hereditary kidney disease



There is a need for monitoring  patients
at risk of renal impairment

� Patients receiving nephrotoxic
radiotherapy

� Patients receiving nephrotoxic drugs

� Post transplant



Kidney Failure and Radiology

CIN – Contrast induced nephropathy NSF – Nephrogenic systemic fibrosis

Reference 1McCullough PA, Am J Cardiol 2006, 2 Michaely HJ, Radiologe 2007

Incidence 7%-50%(!)
in groups of high risk1

~300 cases/
~170.000.000/CA-applications2

CT MRT



Creatinine Testing

� Mainly performed by the central laboratory
� Turn around time for the result may delay patient and

clinic workflow.
� Many Radiology and Oncology departments are not

testing patients and rely on patient records
� Patients records may not be reliable/current
� In critical clinical situations eg A&E or ICU where a

rapid assessment of kidney function is required,
creatinine may not be present as a parameter on some
blood gas analysers. .



Stages of chronic kidney disease

Established renal failure< 155

Severe decrease in GFR, with or
without other evidence of kidney
damage

15–294

30–443B

Moderate decrease in GFR
with or without other evidence of
kidney damage

45–593A

Slight decrease in GFR,
with other evidence of kidney damage

60–892

Normal or increased glomerular
filtration rate (GFR), with other
evidence of kidney damage

³  901

DescriptionGFR
(ml/min/1.73
m2)

Stage

NICE Guideline GC73



First Point-of-Care Whole Blood
Meter for Creatinine & eGFR

CRE



StatSensor Creatinine - Features

� A simple and rapid POC assessment of renal function.

� Measures and reports Creatinine

� Calculates eGFR
� Requires only 1.2 µL of whole blood (capillary).
� Produces results in just 30 seconds

� Creatinine measurement range  27 – 1056 µ mol/l

� Full IT connectivity

� Accuracy comparable to central laboratory
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StatSensor Creatinine - Multi-Well
Technology
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StatSensor™ Creatinine – Quality
control

� Built-in Barcode scanner
� Traditional QC
� Numeric or Pass/Fail QC
� QC Lockout
� Abnormal & Critical range flags
� Canned or free text comments
� Rejecting results at meter
� Ability to perform slope and y-intercept

adjustments
� Accepts Patient ID or Accession #
� Operator password lockout
� Entry of ICD-9 Diagnostic codes
� Ability to enter Ordering physician
� Web-based meter configuration by location

CRE



StatSensorTM POC Whole-blood Creatinine
Multi-Center Correlations vs. Laboratory Plasma Reference Methods
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             R2: 0.98672       SLOPE: 1.000 INTERCEPT: 0.002 N= 152

Min= 0.4 Min= 0.6 Mean= -0.049

Max= 12.1 Max= 12.6 SD= 0.33

Mean= 2.56 Mean= 2.56 %BIAS= -0.69

St. Francis Medical Center              R2: 0.96066       SLOPE: 0.974 INTERCEPT: -0.001 N= 30

Tacoma General Hospital              R2: 0.99842       SLOPE: 0.947 INTERCEPT: -0.094 N= 70

Mount Auburn Hospital              R2: 0.98643       SLOPE: 1.076 INTERCEPT: 0.081 N= 30

Yale New Haven Med Center              R2: 0.98442       SLOPE: 0.923 INTERCEPT: 0.207 N= 22

StatSensor 1 Ref Analyzer BIAS
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StatSensor
TM

 Creatinine Correlation - Addenbrookes

             R2: 0.99639       SLOPE: 0.847 INTERCEPT: -2.477 N= 25

Min= 71.0 Min= 82.0 Mean= -35.60

Max= 826.0 Max= 969.0 sd= 32.63

Mean= 180.96 Mean= 216.56 %bias= -16.90
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StatSensor™ Creatinine Precision Data –
Addenbrookes Hospital

108.05.2153.6Whole Blood sample 2

102.94.170.6Whole Blood sample 1

1035.44.3594.7QC 3

105.72.9196.2QC 2

104.34.2101.7QC 1

Number of
samples

sd%cvMean
creatinine
(µmol/L)

Sample



StatSensor™ Creatinine Performance Data –
Addenbrookes Hospital

99.21%97.37%NPV

95.83%89.19%PPV

99.21%96.52%Specificity

95.83%91.67%Sensitivity

>200 (µmol/L)>130 (µmol/L)



Substance Concentration (mg/dl)

Acetaminophen (Paracetamol) 10
Ascorbic Acid 3.5

Bilirubin 15
Cholesterol 1000

Creatine 4
L-Dopa 0.3

Dopamine 10
Glucose 500

Hemoglobin up to 2.6 g/dL
Heparin 120 U/dL
Maltose 100

Triglycerides 1000
Uric Acid 20

StatSensor™ POC Whole-blood Creatinine
No interference from the following substances:
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StatSensor™ POC Whole-blood Creatinine
No interference from Hydroxyurea up to 200mg/dL

Hydroxyurea 
(mg/dL)

Meter #1 Meter #2 Mean 

0.74 0.76
0.69 0.75
0.65 0.76
0.74 0.73
0.69 0.74
0.80 0.70
0.78 0.77
0.70 0.74
0.77 0.72
2.55 2.30
2.43 2.60
2.21 2.42
2.50 2.31
2.51 2.66
2.50 2.22
2.32 2.54
2.33 2.41
2.42 2.25

0

100 (13 mM)

200 (26mM)

0.73

0.73

0.75

Creatinine Concentration (mg/dL)

0 2.42

200 (26mM) 2.38

100 (13 mM) 2.45
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StatSensor™ Creatinine Applications:
Radiology and Oncology

� Rapid assessment of renal function
� Improved patient safety
� One visit for the patient
� More efficient workflow; reduced wait
� Cost reduction



StatSensor™ Creatinine Applications:
Renal Transplantation

� Home monitoring post transplantation
� Reduce hospital visits
� More efficient workflow in clinics
� Cost reduction



Summary

� StatSensor™ Creatinine is the first point of care meter for
determination of creatinine and eGFR.

� Provides a rapid assessment of kidney function
� Could help to reduce kidney disease when used for:

• Screening ie Cardiovascular screening
programme

• Monitoring at risk patients

• Rapid clinical decision making


