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ObjectivesObjectives

Increase knowledge of lab values as they relate Increase knowledge of lab values as they relate 
to diagnosis of and care of Diabetes Mellitus.to diagnosis of and care of Diabetes Mellitus.
Learn more about "new" lab markers that may Learn more about "new" lab markers that may 
help educators better assess a person's level of help educators better assess a person's level of 
blood glucose control.blood glucose control.
Provide a succinct guide to lab results without Provide a succinct guide to lab results without 
having to search through many resources having to search through many resources 
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DIAGNOSISDIAGNOSIS

Blood GlucoseBlood Glucose
KetonesKetones
pHpH
DKA DKA vsvs NonketoticNonketotic
HyperosmolarHyperosmolar
SyndromeSyndrome
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Plasma vs. Whole Blood GlucosePlasma vs. Whole Blood Glucose

ADA recommends ADA recommends 
blood glucose values blood glucose values 
be based on plasma be based on plasma 
Virtually all new Virtually all new 
meters report plasma meters report plasma 
valuesvalues
Glucose is more Glucose is more 
concentrated in concentrated in 
plasma by 10plasma by 10--15%15%
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Diagnosing Diabetes:Diagnosing Diabetes:
Blood GlucoseBlood Glucose

OGTT > 200 
mg/dL or casual 
plasma glucose 
> 200 mg/dL 
with symptoms 
of DM

OGTT 140-200 
mg/dL

2 hr OGTT < 
140 mg/dL

FPG >126 mg/dLFPG 100-126 
mg/dL

FPG < 100 
mg/dL

Diabetes MellitusImpaired
Glucose
Tolerance
(IGT)

Impaired
Fasting
Glucose (IFG)

Normal

66

Serum and Urine Ketones Serum and Urine Ketones 

Assessed in a Assessed in a NitroprussideNitroprusside reactionreaction
75% to 90% B75% to 90% B--hydroxybutyratehydroxybutyrate, , AcetoacetateAcetoacetate, Acetone, Acetone
If BIf B--hydroxybutyratehydroxybutyrate is main ketone, is main ketone, nitroprussidenitroprusside reaction reaction 
doesndoesn’’t pick up, so test can come back weakly t pick up, so test can come back weakly ketoticketotic; new test ; new test 
to just look at that ketone, so as to get more accurate resultsto just look at that ketone, so as to get more accurate results

Byproduct of fat metabolismByproduct of fat metabolism
Test if:Test if:

BG consistently >300 mg/dL (if pregnant, > 200 mg/dL)BG consistently >300 mg/dL (if pregnant, > 200 mg/dL)
Acutely illAcutely ill
Hyperglycemic with nausea, vomiting, abdominal Hyperglycemic with nausea, vomiting, abdominal 

pain, fever or pain, fever or ““fruity breathfruity breath””
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Arterial blood gas: pHArterial blood gas: pH

pH <7.3 indicates DKA; typically this is a high pH <7.3 indicates DKA; typically this is a high 
anion gap metabolic acidosisanion gap metabolic acidosis
pH 7.2pH 7.2--7.3 mild DKA7.3 mild DKA
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Further Diagnosing DKAFurther Diagnosing DKA

HyperamylasemiaHyperamylasemia
an excess of the pancreatic an excess of the pancreatic 
enzyme amylase in the enzyme amylase in the 
blood blood 

Mg and Mg and PhosPhos can be can be 
normal, elevated or normal, elevated or 
reducedreduced
LeukocytosisLeukocytosis

most often due to most often due to 
infections or inflammatory infections or inflammatory 
processes processes 

HypertriglyceridemiaHypertriglyceridemia
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Diagnosing DKA vs. Diagnosing DKA vs. NonketoticNonketotic
HyperosmolarHyperosmolar SyndromeSyndrome

> 30 mg/dL< 25 mg/dLBUN

HypernatremiaHyponatremiaSodium

Appears normal (5.3 Appears normal (5.3 mmolmmol/L), /L), 
but with actual deficitbut with actual deficit

PotassiumPotassium

> 7.3< 7.3pH

> 20 mEq/L< 15 mEq/LSerum bicarbonate

- or small amounts
- or small amounts

> +3
+ at > 1:2 dilution

Ketones
Urine
Blood

> 330 mOsm/kg< 330 mOsm/kgPlasma osmolality [(2 x Na + 
K)] + (plasma glucose/18)

>600 mg/dL> 250 mg/dLPlasma glucose

Nonketotic Hyperosmolar
Syndrome

DKAFinding
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Diagnosing Gestational DMDiagnosing Gestational DM

If BG >140 mg/dL, diagnosis confirmed If BG >140 mg/dL, diagnosis confirmed 
with 100 g OGTT indicating any two of the with 100 g OGTT indicating any two of the 
following:following:

Fasting >95 mg/dLFasting >95 mg/dL
1 hour >180 mg/dL1 hour >180 mg/dL
2 hour >155 mg/dL2 hour >155 mg/dL
3 hour >140 mg/dL3 hour >140 mg/dL
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FructosamineFructosamine

GlycatedGlycated serum Protein (GSP)serum Protein (GSP)
Reflects BG values over preceding 7Reflects BG values over preceding 7--10 10 
daysdays
May be useful for monitoring women May be useful for monitoring women 
during pregnancyduring pregnancy
1 hour pp blood sugars may be just as 1 hour pp blood sugars may be just as 
good/bettergood/better
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FructosamineFructosamine ValuesValues

Diabetes Care Diabetes Care 
2003:26:1632003:26:163--167 167 
Discordance Discordance 
Between HbA1c and Between HbA1c and 
FructosamineFructosamine
HbA1c values better HbA1c values better 
assess risk for assess risk for 
complications than complications than 
do do FructosamineFructosamine
valuesvalues 475475300300

325325180180

212.5212.59090

FructosamineFructosamine
((umolumol))

Glucose Glucose 
(mg/dl)(mg/dl)



5

1313

Once SheOnce She’’s Been Diagnoseds Been Diagnosed……

1414

Goals, post diagnosisGoals, post diagnosis

<130/85 (125/75 w/kidney dz)

<150

>40 (>60 protective)

<100

<6.5 ACE (<7.0 ADA)

100-140

<140 ACE (<180 ADA)

<110 ACE (90-130 
ADA)

Goal

<110 1 hr pp<130Postprandial (mg/dL)

<130/85<140/90Blood pressure (mm Hg)

<150<150Fasting triglycerides 
(mg/dL)

>40 (>60 protective)> 40HDL cholesterol (mg/dL)

<100<130LDL cholesterol (mg/dL)

<6Hb A1c (%)

100-120<120Bedtime glucose (mg/dL)

60-90<110Premeal glucose (mg/dL)

PregnancyNormal
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Assessing Glycemic ControlAssessing Glycemic Control

A1cA1c
Averages last 90 daysAverages last 90 days
Heavily weighted last 30 daysHeavily weighted last 30 days
May not show extreme glucose excursions May not show extreme glucose excursions 
(glucose variability)(glucose variability)

A1c plus GV may be more reliable A1c plus GV may be more reliable 
predictor than A1c alonepredictor than A1c alone

Diabetic Microvascular Complications Today Diabetic Microvascular Complications Today 
May/June 2005 36May/June 2005 36--4040
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HbA1cHbA1c

Are some pts rapid Are some pts rapid glycosylatorsglycosylators and some slow and some slow 
glycosylatorsglycosylators??
More rapid More rapid glycosylationglycosylation leads to increased speed of leads to increased speed of 
complications, AGEcomplications, AGE
Accumulation of Accumulation of AGEsAGEs, whose formation is closely linked , whose formation is closely linked 
to oxidative stress, and resultant endothelial dysfunction to oxidative stress, and resultant endothelial dysfunction 
may start early in the course of type 1 diabetesmay start early in the course of type 1 diabetes
Risk of vascular complications may be present at an Risk of vascular complications may be present at an 
early age and best possible glycemic control should be early age and best possible glycemic control should be 
emphasized from diagnosisemphasized from diagnosis

Pediatric ResearchPediatric Research 54:41954:419--424 (2003)424 (2003)
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GlycomarkGlycomark

FDAFDA--approved blood test for intermediateapproved blood test for intermediate--term term 
monitoring of glycemic controlmonitoring of glycemic control
measures circulating levels of 1,5measures circulating levels of 1,5--anhydroglucitol (1,5anhydroglucitol (1,5--
AG), a sugar similar to glucose, in serum or plasmaAG), a sugar similar to glucose, in serum or plasma
monitorsmonitors mealtime spikesmealtime spikes over 2 days to 2 weeks in a over 2 days to 2 weeks in a 
single blood test single blood test 
Provides complementary information to A1C, to help Provides complementary information to A1C, to help 
manage transient glycemic excursions (postprandial manage transient glycemic excursions (postprandial 
hyperglycemia)hyperglycemia)
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GlycomarkGlycomark

GlycoMarkGlycoMark values values decreasedecrease when serum glucose levels when serum glucose levels 
increaseincrease (hyperglycemia) (hyperglycemia) 
Upon return of better glycemic control, 1,5Upon return of better glycemic control, 1,5--AG increases AG increases 
at a constant rate of 0.3 at a constant rate of 0.3 ugug/ml/ml
Consistent recovery rate in 1,5Consistent recovery rate in 1,5--AG levels provides a AG levels provides a 
rapid indication of the patient's response to treatment.rapid indication of the patient's response to treatment.
GlycoMarkGlycoMark reflects more recent glycemic status (1reflects more recent glycemic status (1--2 2 
weeks) and measuresweeks) and measures mealtime spikesmealtime spikes
may also be used in situations where the A1C test may also be used in situations where the A1C test 
cannot be measured or may not be useful cannot be measured or may not be useful 
((e.g.,hemolytice.g.,hemolytic anemiasanemias))
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Normal Values of Normal Values of GlycomarkGlycomark
((ug/mLug/mL))

Normal >14Normal >14
Well Controlled (10Well Controlled (10--13.9)13.9)
Moderately Controlled (6Moderately Controlled (6--9.9)9.9)
Poorly Controlled(2Poorly Controlled(2--5.9)5.9)
Very Poorly Controlled (<1.9)Very Poorly Controlled (<1.9)
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Clinical Studies related to Clinical Studies related to 
GlycoMarkGlycoMark

The 1,5AG test has been available in Japan since 1991 The 1,5AG test has been available in Japan since 1991 
Several published studies confirming the clinical utility of Several published studies confirming the clinical utility of 
1,5AG1,5AG
A major clinical study was conducted atA major clinical study was conducted at University of University of 
North Carolina andNorth Carolina and University of Rochester.University of Rochester. The study The study 
found that 1,5found that 1,5--AG reflects postprandial hyperglycemia to AG reflects postprandial hyperglycemia to 
a greater extent than A1C and a greater extent than A1C and fructosaminefructosamine.. Postprandial Postprandial 
hyperglycemia may exist in patients with modest A1Cs, hyperglycemia may exist in patients with modest A1Cs, 
and 1,5and 1,5--AG may be used as a complementary marker to AG may be used as a complementary marker to 
A1C for determining overall diabetes controlA1C for determining overall diabetes control
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Lipid Levels by Risk for Adults

*mg/dl  

< 150< 150>> 6060
>> 70 70 

< 100< 100LowLow

150150--3993994040--5959100100--129129BorderlineBorderline

>> 400400< 40< 40>> 130130HighHigh

Triglycerides*Triglycerides*HDL*HDL*LDL*LDL*RiskRisk

2005 ADA Clinical Practice Recommendations
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LDL CholesterolLDL Cholesterol

>190>160<160LOW 0-1 risk factor
>160>130<130MODERATE 2+ risk factors

>130>130<130MODERATELY HIGH 2+ 
risk factor plus 10-20% 10 yr 
risk*

>100>100<100, <70 
optional

HIGH CHD or noncoronary
atherosclerotic dz, DM, or 2+ 
risk factors

>100, clinical trials 
support <70

>100<100; optional 
<70

Very high CHD + DM or 2+ 
risk factors (BP >140/90, or 
on BP meds, HDL <40, fam
hx of CHD, male >45 female 
>55

Consider lipid 
lowering drug

Start lifestyle 
changes

LDL goal (mg/dl)Risk level

*see Framingham tables to calculate 10 yr risk; 
www.nhlbi.nih.gov/guidelines/cholesterol/atglance.pdf
source: Grundy, SM, Cleeman JI, Merz CN, et al., for the Coordinating Committee of the National Cholesterol Education Program: 
Implications of recent clinical trials for the National Chloesterol Education Program Adult Treatment Panel III guidelines.  Circulation 110:227-239, 2004.
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HDLHDL
Stop smokingStop smoking
Brisk aerobic activity 30 min. a Brisk aerobic activity 30 min. a 
dayday
Weight controlWeight control
Mild to moderate consumption of Mild to moderate consumption of 
alcoholalcohol
Diet low in saturated fat, high in Diet low in saturated fat, high in 
polyunsaturated fatty acids polyunsaturated fatty acids 
Diet moderate in CarbohydrateDiet moderate in Carbohydrate
Medication Medication 

(John Hopkins University cardiologists, New (John Hopkins University cardiologists, New 
England J. of Medicine)England J. of Medicine)
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High TriglyceridesHigh Triglycerides

Triglycerides are a form of fat, carried in the Triglycerides are a form of fat, carried in the 
bloodstreambloodstream
Triglycerides should be less than 150 mg/dlTriglycerides should be less than 150 mg/dl
>200 mg/dL increases risk for heart >200 mg/dL increases risk for heart dzdz
>1000 mg/dL immediate risk is >1000 mg/dL immediate risk is pancreatitispancreatitis
Goal per ATP III is to treat Goal per ATP III is to treat LDLLDL’’ss firstfirst
Is an HDL level <30 mg/dl as dangerous as an Is an HDL level <30 mg/dl as dangerous as an 
LDL level that is >200?LDL level that is >200?
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Determining Heart Disease RiskDetermining Heart Disease Risk

NonNon--HDL cholesterol HDL cholesterol 
Adult Treatment Panel Adult Treatment Panel 
(ATP) III guidelines rec. (ATP) III guidelines rec. 
checking if TG >200, but checking if TG >200, but 
LDL in normal range; the LDL in normal range; the 
greater the nongreater the non--HDL HDL 
cholesterol, the greater the cholesterol, the greater the 
risk for HDrisk for HD

TG to HDL ratioTG to HDL ratio
If TG 150 and HDL 40, If TG 150 and HDL 40, 
ratio is 3.8, goal is to ratio is 3.8, goal is to 
have a ratio of <3.8have a ratio of <3.8

2626

Dyslipidemia InterventionsDyslipidemia Interventions

Glycemic ControlGlycemic Control
Decrease alcohol intakeDecrease alcohol intake

Elevated Elevated 
TriglyceridesTriglycerides

Weight lossWeight loss
Physical activityPhysical activity
Smoking CessationSmoking Cessation
Glycemic ControlGlycemic Control

Decreased HDLDecreased HDL

HMGHMG--CoACoA--reductasereductase
Inhibitor; Inhibitor; StatinsStatins

Elevated LDLElevated LDL
InterventionInterventionDyslipidemiaDyslipidemia

2727

Looking to the futureLooking to the future……a new a new ““Lab Lab 
ValueValue””??

Visceral Fat produces:Visceral Fat produces:
Signaling HormonesSignaling Hormones

((LeptinLeptin, , ResistinResistin, PAI, PAI--1, 1, GlucocorticoidsGlucocorticoids, MMP), MMP)

Inflammatory CytokinesInflammatory Cytokines
ADIPONECTINADIPONECTIN

secreted by fat cells

helps regulate energy metabolism

low levels are predictive of future development of 
DM & metabolic syndrome
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HypertensionHypertension

DBPDBPSBPSBP

≥≥ 100100oror≥≥ 160160Stage 2Stage 2

9090--9999oror140140--159159Hypertension Hypertension ––
Stage 1Stage 1

8080--8989oror120120--139139PrehypertensionPrehypertension

< 80< 80andand< 120< 120NormalNormal

JNC 7 classification (May, 2003)

2929

Hypertension ManagementHypertension Management

<130/80 mm Hg <130/80 mm Hg 
Weight loss 10 lbsWeight loss 10 lbs
Reduce sodium intake to 2400 mg/dayReduce sodium intake to 2400 mg/day
Aerobic physical activityAerobic physical activity
Limit saturated fat and cholesterolLimit saturated fat and cholesterol
Adequate potassium intakeAdequate potassium intake
No smokingNo smoking

3030

CC--Reactive Protein (CRP)Reactive Protein (CRP)

Always elevated with Always elevated with 
DMDM
Marker of inflammationMarker of inflammation
StatinsStatins and aspirin and aspirin 
decrease CRPdecrease CRP
hshs--CRP measures from CRP measures from 
1010--1000 mg/dL, may 1000 mg/dL, may 
be another measure of be another measure of 
heart diseaseheart disease
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Diagnosing Celiac DiseaseDiagnosing Celiac Disease

Small bowel Small bowel endoscopyendoscopy with biopsy is still considered the gold with biopsy is still considered the gold 
standard for diagnosisstandard for diagnosis
Serologic tests are useful first Serologic tests are useful first screeningscreening tools, tests must be done tools, tests must be done 
while the patient is on a glutenwhile the patient is on a gluten-- containing dietcontaining diet
The antiThe anti--gliadingliadin antibody(AGAantibody(AGA) serological test is often used but it is ) serological test is often used but it is 
not as sensitive and specific as the EMA and not as sensitive and specific as the EMA and tTGtTG antibody testsantibody tests
IgAIgA antianti--gliadingliadin antibody, antibody, IgGIgG antianti--gliadingliadin antibody, antiantibody, anti--endomysialendomysial
(EMA) and tissue (EMA) and tissue transglutaminasetransglutaminase ((tTGtTG), as well as the Serum ), as well as the Serum IgAIgA
to test whether the patient is to test whether the patient is IgAIgA deficientdeficient
EndoscopyEndoscopy samples may miss active patches of the disease in the samples may miss active patches of the disease in the 
specific samples that are drawn. Therefore, multiple samples (8specific samples that are drawn. Therefore, multiple samples (8--20 20 
total) are recommended from both the first and second portion oftotal) are recommended from both the first and second portion of
the small intestinethe small intestine
Presence of Presence of CeliacsCeliacs is 20x higher in Type 1 DM than in the general is 20x higher in Type 1 DM than in the general 
populationpopulation
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Pernicious AnemiaPernicious Anemia

Pernicious anemia (PA) is an autoimmune disorder that Pernicious anemia (PA) is an autoimmune disorder that 
causes neurological changes, including dementia, and a causes neurological changes, including dementia, and a 
condition of anemia related to vitamin B12 deficiencycondition of anemia related to vitamin B12 deficiency
Diagnosed by increased MCV (mean corpuscular volume) Diagnosed by increased MCV (mean corpuscular volume) 
of the red blood cell, usually higher than 108 of the red blood cell, usually higher than 108 fLfL
Vitamin B12 is an essential nutrient derived from dietary Vitamin B12 is an essential nutrient derived from dietary 
animal protein such as meat, poultry, fish, cheese, eggs animal protein such as meat, poultry, fish, cheese, eggs 
and fortified cerealsand fortified cereals
Vitamin B12 is absorbed in the gastrointestinal track  Vitamin B12 is absorbed in the gastrointestinal track  
Pernicious anemia (PA) is an autoimmune condition of Pernicious anemia (PA) is an autoimmune condition of 
anemia caused by a deficiency of vitamin B12anemia caused by a deficiency of vitamin B12
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MicroalbuminuriaMicroalbuminuria
Urinary excretion of albumin below the detection capability of Urinary excretion of albumin below the detection capability of 
the urine dipstick, but above the upper limit of normal for the urine dipstick, but above the upper limit of normal for 
healthy individualshealthy individuals
Earliest clinically recognizable indicator of nephropathy, if Earliest clinically recognizable indicator of nephropathy, if 
detected early, it is reversibledetected early, it is reversible
Can be caused by congestive heart failure, UTI, exercise, Can be caused by congestive heart failure, UTI, exercise, 
pregnancy, fevers, inflammatory disorderspregnancy, fevers, inflammatory disorders
Annual screening after 5 yrs with type 1, annual screening for Annual screening after 5 yrs with type 1, annual screening for 
type 2 from diagnosis type 2 from diagnosis 

75% will already have 75% will already have microalbuminuriamicroalbuminuria and 25% will have overt and 25% will have overt 
diabetic nephropathy at diagnosisdiabetic nephropathy at diagnosis

If a urine dipstick test results in positive protein, pt has oveIf a urine dipstick test results in positive protein, pt has overt rt 
diabetic nephropathy diabetic nephropathy 

the test will only detect >300 mg/day of albumin, however 30the test will only detect >300 mg/day of albumin, however 30--300 300 
mg/day is abnormalmg/day is abnormal

To assess To assess microalbuminuriamicroalbuminuria, use an albumin to creatinine ratio , use an albumin to creatinine ratio 
from a first void urine specimen, or 24 hour urine test from a first void urine specimen, or 24 hour urine test 
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NephropathyNephropathy

MicroalbuminuriaMicroalbuminuria
<30 mg/g creatinine = healthy kidney<30 mg/g creatinine = healthy kidney
3030--299 mg/g creatinine = 299 mg/g creatinine = microalbuminuriamicroalbuminuria
>300 mg/g creatinine = clinical >300 mg/g creatinine = clinical albuminuriaalbuminuria, , 
overt diabetic nephropathyovert diabetic nephropathy

If a pt has If a pt has microalbuminuriamicroalbuminuria, there is , there is 
inflammation in the small vessels, which is inflammation in the small vessels, which is 
an indicator of HD risk factorsan indicator of HD risk factors

3535

MicroalbuminuriaMicroalbuminuria

>20>28DM nephropathy

2.0-202.8-28Microalbuminuria

<2.0<2.8Normal  (mg/mmol)

MaleFemale

3636

Kidney DiseaseKidney Disease

To determine whether a pt has kidney To determine whether a pt has kidney dzdz, NKF , NKF 
recommends testing:recommends testing:

Blood pressureBlood pressure
Urine test for albuminUrine test for albumin

Albumin to creatinine ratio Albumin to creatinine ratio 
<30 mg/g is normal<30 mg/g is normal
If this tests indicates concern:If this tests indicates concern:

24 hour urine protein sample24 hour urine protein sample

Estimated GFREstimated GFR
Best indicator of kidney functionBest indicator of kidney function
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Creatinine ClearanceCreatinine Clearance
GFR (GFR (glomerularglomerular filtration rate)  filtration rate)  ““The rate at which plasma is filtered The rate at which plasma is filtered 
through through glomeruliglomeruli””

Normal Values: Normal Values: 
Male 115Male 115--125 125 mLmL/minute/minute
Female 90Female 90--100 100 mLmL/min)/min)
Young Adults 120Young Adults 120--130 130 mLmL/min (decreases with age)/min (decreases with age)
GFR below 60 for longer than 3 months is chronic kidney disease GFR below 60 for longer than 3 months is chronic kidney disease per the per the 
National Kidney Foundation; 60National Kidney Foundation; 60--89 89 mLmL/min indicates early kidney /min indicates early kidney diseaseqdiseaseq

A 24 hour urine measures creatinineA 24 hour urine measures creatinine
Normal 24 hr creatinine excretion values:Normal 24 hr creatinine excretion values:

Male: 20Male: 20--25 mg/kg creatinine/day 25 mg/kg creatinine/day 
Female 15Female 15--20 mg/kg creatinine/day20 mg/kg creatinine/day

Serum creatinineSerum creatinine
substance formed from substance formed from creatinecreatine phosphatephosphate
primarily stored in muscle, formed at a fairly constant rateprimarily stored in muscle, formed at a fairly constant rate
production is related directly to muscle massproduction is related directly to muscle mass
normal is 0.8normal is 0.8--1.2 mg/dL (slightly lower in women)1.2 mg/dL (slightly lower in women)
increase reflects renal disease, because creatinine and GFR are increase reflects renal disease, because creatinine and GFR are inversely inversely 
related; from 1related; from 1--2 indicates 50% loss of function, 22 indicates 50% loss of function, 2--4 indicates 25% of 4 indicates 25% of 
function remains function remains 
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Measuring Creatinine  ClearanceMeasuring Creatinine  Clearance

urine creatinine (mg/dL) x urine volume (urine creatinine (mg/dL) x urine volume (mLmL) ) 
/ plasma creatinine (mg/dL)/ plasma creatinine (mg/dL)
divide answer by 1440 (number of min. in divide answer by 1440 (number of min. in 
day) to get day) to get mLmL/minute)/minute)

3939

Measuring GFRMeasuring GFR
in a 30 year old personin a 30 year old person

3636

WW

MM

2.32.3

4343424212112132322626313190 90 GFRGFR
mLmL/min/min

AAAAWWWWAAAAWWWWWWRaceRace

MMMMMMFFFFFFFFSexSex

2.32.32.02.00.80.82.32.32.32.32.02.00.80.8CreatinineCreatinine
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CockroftCockroft--GaultGault EquationEquation

Can use serum creatinine to estimate creatinine Can use serum creatinine to estimate creatinine 
clearance: clearance: 
creatinine clearance = [(140creatinine clearance = [(140--age) x wt (kg)] /(72 age) x wt (kg)] /(72 
x serum creatinine (mg/dL)); MULTIPLY by .85 x serum creatinine (mg/dL)); MULTIPLY by .85 
for womenfor women
MDRD (modification of Diet in Renal Disease) MDRD (modification of Diet in Renal Disease) 
equationequation
wwww.kidney.org/professionals/kdoqi/gfr_calculat
or.cfm

4141

Using CockcroftUsing Cockcroft--GaultGault Calculation Calculation 
on a 30 year old personon a 30 year old person

146.1146.1

170170

MM

0.80.8

170170170170135135135135135135Weight lbsWeight lbs

50.350.358.458.434.334.339.439.498.698.6CcsCcs/min/min

MMMMFFFFFFSexSex

2.32.32.02.02.32.32.02.00.80.8CreatinineCreatinine
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CC--PeptidePeptide

Connecting peptide; when Connecting peptide; when proinsulinproinsulin is split, it yields is split, it yields 
alpha and beta chains of active insulin and a third alpha and beta chains of active insulin and a third 
polypeptide chain, the connecting, or Cpolypeptide chain, the connecting, or C--peptidepeptide
Used as a measure of endogenous insulin productionUsed as a measure of endogenous insulin production
Can also be used to help assess if high blood glucose is Can also be used to help assess if high blood glucose is 
due to reduced insulin production or to reduced glucose due to reduced insulin production or to reduced glucose 
intake by the cellsintake by the cells
Type 1 diabetics produce little or noneType 1 diabetics produce little or none
Type 2 can be reduced or normalType 2 can be reduced or normal
Concentrations of cConcentrations of c--peptide in nonpeptide in non--diabetics are 0.5diabetics are 0.5--3.0 3.0 
ngng/ml /ml 
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Islet Cell antibodies (Islet Cell antibodies (ICAICA’’ss))

Presence of Presence of ICAICA’’ss indicate an autoimmune indicate an autoimmune 
process that can lead to beta cell process that can lead to beta cell 
destruction resulting in type 1 DMdestruction resulting in type 1 DM
lack of lack of HLAHLA--DQDQ protective genotypes was protective genotypes was 
a feature of patients with slowa feature of patients with slow--progressing progressing 
type 1 diabetes type 1 diabetes 

HLAHLA--DQDQ Genotypes in Classic Type 1 Diabetes and in Latent Autoimmune DGenotypes in Classic Type 1 Diabetes and in Latent Autoimmune Diabetes of the iabetes of the 

Adult; Adult; Am J Am J EpidemiolEpidemiol 2002; 156:7872002; 156:787--796796
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% of Diabetes Patients Achieving % of Diabetes Patients Achieving 
ADA Risk Factor GoalsADA Risk Factor Goals

17% < 25BMI kg/m2

26.7%< 130/85Blood Pressure 
mm /HG

35.5%< 100LDL mg/dL

26.7%< 7HgA1c %

% at GoalGoal Risk Factor

Diabetes Care 25:718-723, 2002

3.2% of patients met the combined ADA goal for BP, LDL, and A1c
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Wisdom from Albert Einstein Wisdom from Albert Einstein 
(a man with diabetes!)(a man with diabetes!)

If A = success, then the formula is If A = success, then the formula is 
A = X + Y + ZA = X + Y + Z

Where X = work, Y = play, Z = keep your Where X = work, Y = play, Z = keep your 
mouth shutmouth shut


