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glucose + OZG—Qquconic acid + H,0,

H,O, + o-tolidine — oxidized o-tolidine + H,O

U.S. Patent #3,092,465 (June 4, 1963)

(Ernie Adams)
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Danowski TS and Sunder JH. Jet injections of insulin during self-
monitoring of blood glucose. Diabetes Care 1978;1:27-33.

Diabetes Market, U.S., by Segment, 2010
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Cumulative Incidence of the First of Any of the
Predefined Cardiovascular Disease Outcomes
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Goals of intensive therapy:

Preprandial BG 70-120 mg/dL
Postprandial BG <180 mg/dL
Monthly HbAlc <6.05%
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1,441 patients with Type 2
diabetes randomized to either:

Intensive therapy: insulin (pump
or injection) 3-4 times per day
based on BG 4 times daily

Conventional therapy: insulin
twice daily with urine or BG
daily.
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GLUT1: Fetal tissue; RBCs:
endothelium (BBB)

loop &6-7

GLUT2: Renal tubules
GLUT3: Neurons, placenta

GLUT4: Adipose tissue and
striated muscle
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- Increased glucose uptake

. Increased gluconeogenesis
- Lower glycogenesis

. Glucose intolerance

- Insulin resistance

- Up-regulation of glycolysis

- Are these changes
beneficial?

Mizock BA. Alterations in carbohydrate metabolism during stress: a review of
the literature. Am J Med 1995;98:75-84.
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Maintained of BG between 80-110 mg/dL.

Controls treated with insulin only when BG

exceeded 215 mg/dL.

Mortality with IIT = 4.6%, vs. 8.0% in controls

(BG measurements by ABL700 analyzer on
arterial blood collected from central line)
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Observed mortality with continuous
insulin infusion was 2.5%, vs. 5.3% with
subcutaneous insulin.

Cll = better glucose control = lower mortality
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Metformin (200/981)*

Death (33/173)**

CV death (24/139)**
Death/reinfarction/stroke (56/304)**
Reinfarction/stroke (28/176)**

Sulphonylurea (268/913)*

Death (51/155)**

CV death (41/122)**
Death/reinfarction/stroke (80/280)**
Reinfarction/stroke (40/164)**

Insulin (690/491)*

Death (134/72)**

CV death (105/58)**
Death/reinfarction/stroke (243/117)**
Reinfarction/stroke (145/59)**

0.91 (0.61-1.34)
0.93 (0.60-1.43)
0.78 (0.58—1.04)

0.63 (0.42-0.95)

1.08 (0.78-1.50
1.15 (0.80—1.64
0.93 (0.73-1.20
0.81 (

— et et

0.57-1.14

1.12 (0.83-1.51)
1.05 (0.75-1.46)
1.42 (1.13-1.78)
1.73 (1.26-2.37)

Any glucose lowering drug (1005/176)*

Death (176/30)**

CV death (139/24)**
Death/reinfarction/stroke (311/49)**
Reinfarction/stroke (179/25)**

0.89 (0.61-1.31)
0.84 (0.55-1.29)
1.04 (0.77-1.41)
1.19 (0.78-1.83)

Hazard ratio (95% CI)

| |
0.50 0.70

Drug better

*Number of patients using drug/number of patients not using drug at discharge.

**Number of endpoints for patients using drug/number of endpoints for patients not using drug.

Mellbin L G et al. Eur Heart J 2008;29:166-176
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“In critically ill adult patients, tight glucose
control is not associated with significantly
reduced hospital mortality, but is associated
with an increased risk of hypoglycemia.”
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“Severe hypoglycemia (blood glucose
<40 mg/dL) was reported in 206 of
3016 patients (6.8%) in the intensive-
control group and 15 of 3014 (0.5%)
in the conventional-control group
(P<0.001).”

i
6,104 patients randomized to: ; SRR
Intensive control: 81-108 mg/dL Vo o
Conventional control: <180 mg/dL e e S T s R T e

*Normoglycemia in Intensive Care Evaluation—Survival Using Glucose Algorithm Regulation
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+ 15 mg/dL at < 75 mg/dL

+ 20% at = 75 mg/dL

(accuracy, not precision)
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Jeffrey E. Shuren, MD, JD, Director, Center for
Devices and Radiological Health, FDA:

“[The] FDA receives approximately 12,000 adverse event
reports associated with blood glucose meters each year.”

“Despite the fact that these devices have not been approved for this use,
glucose meters are increasingly being used to achieve tight glycemic
control.”

Patricia Bernhardt, MT(ASCP), Scientific Reviewer, FDA:

“. .. currently there is no distinction between the performance
requirements for over-the-counter and professional use glucose meters.
So when a glucose meter is cleared for over-the-counter use, it can also
be used in professional settings.”
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Table 4 — Example of presentation of system accuracy results for glucose concentration

< 4,2 mmol/L (75 mg/dL)
Within £ 0,28 mmol/L Within £ 0,56 mmol/L Within £0,83 mmol/L
(Within + 5 mg/dL) (Within + 10 mg/dL) (Within +15 mg/dL)
18/40 (45 %) 28/40 (70 %) 38/40 (95 %)

Table 5 — Example of presentation of system accuracy results for glucose concentration

> 4,2 mmol/L (75 mg/dL)
Withint 5% Within £10 % Within £15 % Within £20 %
36/160 (22 %) 78/160 (49 %) 136/160 (85 %) 156/160 (97 %)

A recent evaluation of glucose meters cleared in last 2 years showed
that approximately 72% would meet £10 mg/dL at <75 mg/dL and
approximately 50% would meet £15% at =75 mg/dL.
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- Operator variability

- Hospitalized patients
> Hypotension; decreased capillary blood flow
> High or low pO,
> Anemia; hematocrit
> DKA
> Renal failure; uremia
> Hepatic failure; azotemia
» Drugs

- The “Design Conundrum”
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Percent Individuals Responding ———p»=

Diagram of Dose Response Relationship

Increasing Dose (mg/kg) —#

Reactivity of glucose —»
(either time or mass)
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Clarke's Error Grid Analysis
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Distribution of estimated numbers of persons without a history of diabetes in the US 2000 Census
population (age >=20 years) at different Hb A1C cutpoints
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7.1 “Only the Afinion and the DCA Vantage met

the acceptance criteria of having a total CV

<3% in the clinically relevantrange.”

Lenters-Westra E, Slingerland RJ. Clin Chem
2010;56:44-52
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