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_Recommendations:
Prevention/Delay of Type 2 Diabetes

Refer patients with IGT (A), IFG (E), or A1C
5.7-6.4% (E) to ongoing support program

— Targeting weight loss of 7% of body weight

— At least 150 min/week moderate physical activity
Follow-up counseling important for success (B)
Based on cost-effectiveness of diabetes prevention,
third-party payers should cover such programs (E)

Consider metformin for prevention of type 2
diabetes if IGT (A), IFG (E), or A1C 5.7-6.4% (E)
— Especially for those with BMI >35 kg/mZ,

age <60 years, and women with prior GDM (A)
In those with prediabetes, monitor for development
of diabetes annually (E)

ADA. IV. Prevention/Delay of Type 2 Diabetes. Diabetes Care 2012;35(suppl 1):516.

+ Recommendations for the prevention/delay of type 2 diabetes! are summarized on this slide
« Individuals at high risk for developing type 2 diabetes (i.e., those withimpaired fasting glucose [IFG], impaired glucose tolerance [IGT] or both) can be
given interventions that significantly decrease rate of onset of diabetes
» Based on results of dinical trials and known risks of progression of prediabetes to diabetes, person with an A1C of 5.7%—6.4%, IGT or IFG should be
counseled on lifestyle changes: 7% weight loss and moderate physical activity of at least 150 minutes/week
* Regarding drug therapy for diabetes prevention, a consensus panel believed that metformin should be the only drug considered?
» Metformin may be recommended for very high-risk individuals (those with a history of GDM, the very obese, and/or those with more severe or
progressive hyperglycemia)
» Of note, in the Diabetes Prevention Program (DPP), metformin was not significantly better than placebo in those over age 60 years
+ For other drugs, issues of cost, side effects, and lack of persistence of effect in some studies? require consideration
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Criteria for the Diagnosis of Diabetes

Al1C 26.5%
OR

Fasting plasma glucose (FPG)
2126 mg/dL (7.0 mmol/L)

OR

2-h plasma glucose 2200 mg/dL
(11.1 mmol/L) during an OGTT

OR

A random plasma glucose 2200 mg/dL (11.1
mmol/L)
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Criteria for the Diagnosis of Diabetes

Al1C 26.5%

The test should be performed in a laboratory using a
method that is NGSP certified and standardized
to the DCCT assay”

Fasting plasma glucose (FPG)
2126 mg/dL (7.0 mmol/L)

Fasting is defined as no caloric intake
for at least 8 h
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Criteria for the Diagnosis of Diabetes

2-h plasma glucose 2200 mg/dL
(11.1 mmol/L) during an OGTT

The test should be performed as described by
the WHO, using a glucose load containing the
equivalent of 75 g anhydrous glucose
dissolved in water”

In a patient with classic symptoms of

hyperglycemia or hyperglycemic crisis, a
random plasma glucose 2200 mg/dL
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Prediabetes: IFG, IGT, Increased A1C

Categories of increased risk for diabetes
(prediabetes)”

FPG 100-125 mg/dL (5.6—6.9 mmol/L): IFG
OR

2-h plasma glucose in the 75-g OGTT
140-199 mg/dL (7.8-11.0 mmol/L): IGT

OR
Al1C 5.7-6.4%
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Natural History of Type 1 Diabetes Zitha

Putative
Environmental
Trigger

Genetic Insulitis
Predisposition Beta Cell Injury

BETA CELL MASS

gesondheets
zentrum

Cellular (T Cell) Autoimmunity

Humoral Autoantibodies

(ICA, IAA, Anti-GAD g5, IA5AD,
etc.)

Loss of First Phase
Insulin Response

(IVGTT)

Glucose Intolerence
(OGTT)

Clinical

“Pre’- Onset
Diabetes

Diabetes

TIME
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Diabetes
\ Prevention

Trial — Type 1
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DPT-1 Objective  “"&7%-

To determine whether
antigen based therapies
(specifically, insulin)
of non-diabetic relatives
can delay development
of Type 1 diabetes.
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» Parenteral Insulin

In Subjects with 5 year Risk of
Type 1 Diabetes > 50%

* Oral Insulin

In Subjects with 5 year Risk of
Type 1 Diabetes = 26-50%
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DPT-1 Screening Results ~ Z'tha =
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* 103,391 Relatives Screened

* 97,635 Eligible Samples

« 97,273 Samples Analyzed

» 3480 Samples ICA+ (3.58%)

ONLT
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DPT-1- Time to Diabetes
By Number of Antibodies

Survival Distribution Function
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DPT-1 - Time to Diabetes
ICA- vs Staging Outcome (Parenteral, Oral, Not Eligible)

Survival Distribution Function
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Pro-Insulin, C -Peptide, Insuline Z'thggo,ﬁeets
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C-peptide

NH?2 |
/g_g\ A chain - COOH

i

B chain
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Example of Mixed Meal Tolerance Test
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Changes in C-Peptide Responses
During MMTT Over Time
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TrialNet Interventions

* New-Onset Diabetes

— Anti-CD3 (via ITN collaboration)

— Mycophenolate Mofetil +/- Anti-CD25

— Anti-CD20

— Anti-CD3 + Exenatide

— IL-2 plus Sirolimus — Phase 1 Safety Study
» Relatives At Risk

— Natural History

— Oral Insulin
— Beta Cell Preservation (exenatide) — pilot study
— Anti-CD3 Type 1
« Newborns Diabetes
— Nutritional : Omega-3-Fatty Acids Tw&"



ENVIRONMENTAL FACTORS

Incidence type 1 DM Increasing 3%/year > 30 years!

N

Protective Factor Decreasing

-Hygiene Hypothesis — Bach NEJM 347:911, 2002

Trigeering Factors

-Congenital Rubella-Rubenstein Diabetes 31:1088, 1982
-Kilham Rat Virus (BB-DR rat)-Zipris J. Immunol 174:131, 2005
-Poly-IC Induction Interferon Alpha-Devendra Diabetes 54 2003
-Dietary Factors-Scott Ann Rev Nutr 26:175, 2006
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| atent Autoimmune Diabetes of Adults

Fasting C-peptide (nM/l)

Type 2: n=90
Age: 63 (53-72)
Durée: 8 (3-15)

Type 1. n=57
Age: 44,5 (34-53)
Durée: 0,1 (0,1-4,5)

LADA: n=54
Age: 59 (47-67)
Durée: 4 (1-9,5)

1,4
1,2

0,8
0,6
0,4
0,2

0

Onset
1-10 yrs

10 yrs

Type 2 Type 1

LADA

Hosszufalusi N et al, Diabetes Care 2003, 26: 452-457



| Zitha &
BMI and W/H ratio gesondheets

zentrum

35 0,96

T 0,94

== BM|

—@—\\//H ratio

- 0,92

- 0,9

- 0,88

- 0,86

W/H ratio

- 0,84

- 0,82

- 0,8

- 0,78

TYPE 2 TYPE 1 LADA

Hosszufalusi N et al, Diabetes Care 2003, 26: 452-457
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Prévalence GAD: 9,3% de 1122 DT2

0.8
C-peptide 5 4]

nM/I ol __
307
BMI 251
20 |
Diastolic 80
BP mmHg |
: : 21 == ¥ 1
Triglycerides 1 I Iil E -
mM/I 1 | ™
HDL-Chol 2 . - GEy
mMA 1] .l W i_i ﬂ

GADab <5 5-38 >38
Type 2 Type 1

Tuomi T et al, Diabetes 1999, 48: 150



UKPDS 25
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Turner R et al, Lancet 1997, 350, 1288, 1997

5102 patients with DT

%

l

3672 with ICA/GADG5 assay

~y

S

—

Insulin

1802 randomly assigned 1802 not assigned
iInsulin

1538 investigated for
Insulin requirement at 6yrs




Diabete LADA et insuline Z'thgion?heets

(UKPDS 25)

Devenir a 6 ans du groupe
sans insuline (n=1870)

rametre sansinsuline avec insuline P
1644 237

ge 53.6 48.5 <0.0001

Ml 29.5 27.6 <0.0001

A (%) 2.9 26.2 <0.0001

nti-GAD (%) 5.3 38 <0.0001

Turner et al, Lancet 1997, 350 :1288
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Présence ICA et GAD en fonction Zentrum

de l'age au diagnostic

25-35 yrs

E 35-44 yrs
[71

N=157

N=508

ICA
B GAD
B ICA et GAD

45-54 yrs

El

55-65 yrs

N=1238

N=1769

Turner et al, Lancet 1997, 350 :1288
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DETECTION AND DIAGNOSIS

OF GESTATIONAL
DIABETES MELLITUS (GDM)
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Recommendations:
Detection and Diagnosis of GDM (1)

Screen for undiagnosed type 2 diabetes
at the first prenatal visit in those with
risk factors, using standard diagnostic criteria (B)

In pregnant women not previously
known to have diabetes, screen for GDM at 24—
28 weeks’ gestation, using a

75-g OGTT and specific diagnostic
cut points (B)
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Recommendations:
Detection and Diagnosis of GDM (2)

Screen women with GDM for persistent diabetes
at 6—12 weeks’ postpartum, using a test other
than A1C (E)

Women with a history of GDM should
have lifelong screening for the development of
diabetes or prediabetes at least every 3 years

(B)

Women with a history of GDM found to have
prediabetes should receive lifestyle interventions
or metformin to prevent diabetes (A)
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Screening for and Diagnosis of GDM

Perform a 75-g OGTT, with plasma glucose
measurement fasting and at 1 and 2 h, at 24-28
weeks’ gestation in women not previously
diagnosed with overt diabetes

Perform OGTT in the morning after an overnight
fast of at least 8 h

GDM diagnosis: when any of the following
plasma glucose values are exceeded
Fasting 292 mg/dL (5.1 mmol/L)

1 h 2180 mg/dL (10.0 mmol/L)
2 h 2153 mg/dL (8.5 mmol/L)
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Critical Periods of Development

Weeks gestation
from LMP 5 6 /

MOSt SUSCG_ptible Central Nervous System
time for major |

malformation Heart

Teeth
|

Palate

I I
External genitalia

*

Missed Period Mean Entry into Prenatal Carg




Recommendations:
Preconception Care (1)

A1C levels should be as close to normal as possible (7%) in
an individual patient before conception is attempted (B)

Starting at puberty, incorporate preconception counseling in
routine diabetes clinic visit for all women of childbearing
potential (C)

Women with diabetes contemplating pregnancy should be

evaluated and, if indicated, treated for diabetic retinopathy,
nephropathy, CVD (B)
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Recommendations:
Preconception Care (2)

Medications should be evaluated prior to conception, since
drugs commonly used to treat diabetes and its
complications may be contraindicated or not
recommended in pregnancy, including statins, ACE
Inhibitors, ARBs, and most noninsulin therapies (E)

Since many pregnancies are unplanned, consider
potential risks/benefits of medications contraindicated In
pregnancy in all women of childbearing potential, counsel
accordingly (E)
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Global projections for diabetes  (millions)  Zentrum
2007-2025

8

16.2
32.7
+102%

World
2007 = 246 million

~- 2025 = 380 million
Increase +55% E

Diabetes Atlas, 3rd edition, IDF 2006
The Lancet, Published online September 2, 2007
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Reduction in Life Expectancy of Patients with Type 2
Diabetes by Age at Diagnhosis

Reduction in estimated life expectancy (years)

10 ~
Female

— [\lale

o0 55 60 65
Age at diagnosis (years)

Roper et al. B4J 2001;322:1389-93
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Diabete — Evaluez votre risque
Veuillez repondre aux 8 questions suivantes
1. Quel age avez-vous? _
= moins de 35 ans 0 points
= entre 33 et 44 ans 1 point
= entre 43 et 54 ans 2 points
= entre 33 et 64 ans 3 points
= plus de B4 ans 4 points
2 Un membre de votre famille (lien d'héradite) est-il atteint de diabéte? _
O non 0 points
= ou, un membre de la famille proche :
un pére. une mere, un enfant, un frere, une sceur 5 points
= ouiun membre de la famille plus eloignée -
un grand-parent, une tante, un oncle. un(e} cousinie) 3 points
3. Quel est votre tour de taille au niveau du nombnl?
hommes femmes _
= moins de 94 cm muoing de 80 cm 0 points
= 94-102 em 80 - 88 cm 3 points
O plusde102 cm plus de B8 cm 4 points
4. Pratiquez-vous au moins 30 minutes d'activité physique par jour ?
O oul 0 points
= non 2 paoints

of3 | Words:1285 | % French {France] |
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HbA1c¢ and complications — micro or macro?

Microvascular
complications

Trea ng

type2
diabetes ©

complications




Patients with Diabetes are at Increased Risk for
Myocardial Infarction (Ml)
Type 2 Diabetes and CVD: 7-Year Incidence of
Fatal/Nonfatal M

Without Diabetes
n=1,373

p < 0.001
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3.5%
n=69

No Prior MI Prior MI

Haffner SM, et al. N Engl J Med. 1998;339(4):229-234.

With Diabetes
n=1,059

p<0.001  45%

h = 890

No Prior Mi Prior Mi

CVD = cardiovascular disease
MI = myocardial infarction
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Morbi-mortalité cardio-vasculaire gesondheets
. ;. Zentrum
chez le diabétique de type 2

» L’effet de la réduction de la glycémie sur les
accidents coronariens ou céréebro-vasculaires est
mal connu.

* Niveau d’'HbAlc a atteindre reste controversé
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Diabetes management guidelines for HbA,

o= —_—

— T
S _ IDF fWESTERN PACIFIC REGIONF
€—— CDA (CANADA)*" . | < 6,5%
HBA,c<7% M~ '™ - : J

~AUSTRALIA®
HBA, < 7%

NICE (UK)E .7

HBA,c < 7% N’ \ " IDF(GLOBAL)* §8
HBA, ¢ < 6.5%

AACE (us)i‘ AL@ (LATIN AMERICA)®

n'

ADA (US)’

_ol"

Guidelines recommend target HbA,, as near to normal as safely possibl

ADA. Diabetes Care 2007; 30 (Suppl. 1):54-541. 2ACEAACE Diabetes Road Map Task Force, 2005, Available at:
wiwwiaace.comineetingsic onsensus/odimplementation roadmap .pdf  IDF Clinical Guidelines Taskforce. Z005. Available at:
wosrw il ong webdata/doe s MDF%20GGT2D.pdf. HCDA. Can J Diabetes 2003; 2T {Suppl. 22515152 FHICE, 2002, Available at: wwwonice_org.uk. fAL)
Rev Asoc Lat Diab 2000; 8 (Suppl, 45101167, "Asian-Pacific Type ? Diabetes Policy Group, 2005. Available at:
wiwiwiich. orgivebdata’docs T?D _practical_ti.p<F. *HSW Health Deparment, 19%4,




Eftect ot intensive glucose lowering in macrovascular
complications of Type 2 diabetic patients

=
VADT ACCORD ADVANCE
Non-fatal Ml
Non-fatal stroke Non-fatal M| Non-fatal M|
Primary ouicome CVD death Non-fatal stroke Non-fatal stroke
Hospitalization for CHF CVD death CVD death

Revascularization

Hazard Ratio for

primary cutcome 0.87 (0.730 — 1.04) 0.90(0.78-1.04) 0.94 (0.84 —1.06)
(95% Cl)

Hazard Ratio for | |
mortality (95% Ci) 1.065 (0.801 = 1.416) 1.22(1.01 =1.46)" 0.93 (0.83 —1.06)

"F=0.04



The lower, the worse??? Zitha &
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* Ne faut-il plus réduire la glycémie a tout
Prix?
— Personnes agees?
— Personnes avec durée du diabete tres importante?

« Aux prix d'innombrables d’hypoglycémies?
— Stimulation brusque du systeme sympathique délétere??
— Surtout chez patients « cardiaques »???

* AuX prix de prise de poids?

— Avec risque d'aggravation des autres facteurs de risque
cardio-vasculaires?



Median HbA1c +/- IQR

b

HbA1c (%)

LN

Baseline 1 year 2 years 3 years 4 years 5 years G years

Years on Study




Median HbA1cC

o Standard Arm: 8.4%

* Intensive Arm: 6.9%




Relationship of DM Duration and HR
for CVD Events with Intensive Therapy

(p<0.0001)
1.4
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exposure on risk of complications in type 2 diabetes

Additive effects of glycemia and blood pressure
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otroke

Microvascular disease

Myocardial infarction



Multifactorial Intervention and Vascular Complicationsin

T i - ]

Patients with Type 2 dia bg es. The Steno 2

e, 1] i o~ TFaORr. .«

P=0.003

P=0.02

P=0.002

P=0.008
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Conclusions

Intensive glucose lowering to a mean
HbA1c of 6.5% was safe and effective

= Major benefits for microvascular disease

= Major benefits for kKidney disease

= No excess mortality

= No weight gain

= No excess of serious sequelae from
hypoglycaemia
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Le diabete en France

ENTRED 2007, 2485 patients diabétiques de type
2 % de patients dans la cible th érapeutique

HbAlc £ 7 % 52,1 %

Ndong JR et al., Caractéristiques, risque vasculaire, complications et qualité des soins
des personnes diabétiques dans les départements d’outre-mer et comparaison a la
métropole : Entred 2007-2010, France. BEH 2010; 42-43: 432-436



zitha &

gesondheets
zentrum

Quelle est la cause de ces échecs ?

1. Les m édicaments sont
Insuffisamment efficaces

» 2. Les m édicaments ne sont pas pris
(« non -observance » des patients)

» 3. Les m édicaments ne sont pas
prescrits (« inertie clinique »
des soignhants)

« 4. Combinaison de ces causes



Approach to management

of hyperglycemia: More Less
stringent stringent
Fatient attitude and Highly motivated, adnerant, Less motivated, non=adheranl,
expecied treatment efforts excellent zelf-cara capacties poor sel=care capacitias
Risks potentially associated Law High

with hypoalycemia, other

adverse events ///’1
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Vers des Zentrum
recommandations
individualisées

Dizesse duration Mewly diagnosed Long=standing Le CO n S e n S u S

européen-am ericain

Life expectancy Long i, 20 1 2

Important comorbidities Absent Faw / mild Severs
Establishaed vascular Absant Feaw [ mild Severs

complications

Resources, support system Readily available Limited

Figure 1 —Depiction of the elements of decision malking used to determine appropriate efforts to
achieve glycemic targets. Greater concems about a particular domain are represented by in-
creasing height of the ramp. Thus, characteristics/predicaments toward the left justify more
stringent efforts to lower HbA, , whereas those toward the right are compatible with less
stringent efforts. Where possible, such decisions should be made in conjunction with the patient,
reflecting his or her preferences, needs, and values. This “scale” is not designed to be applied
rigidly but to be used as a broad comstruct to help guide clinical decisions. Adapted with per-
mission from Ismail-Beigi et al. (20).

Inzuchi SE et al.,
ManagementofHyperglycemia
inType2 Diabetes: A Patient-
Centered Approach

Position Statement of the
American Diabetes Association
(ADA) andthe European
Association for the Study of
Diabetes (EASD)

Diabetes Care 19 April 2012
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Conclusion

Try to lower all the risk factors

« The lower the better »
mais pas chez tout le monde
et pas a n'importe quelle vitesse

mais surtout le plus tot possible




Recommendations:
Glycemic, Blood Pressure, Lipid Control in Adults

Al1C <7.0%"

Blood pressure <130/80 mmHg"

Lipids
LDL cholesterol <100 mg/dL (<2.6
mmol/L)*

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should be
individualized based on: duration of diabetes, age/life expectancy, comorbid conditions, known CVD or
advanced microvascular complications, hypoglycemia unawareness, and individual patient considerations.

tBased on patient characteristics and response to therapy, higher or lower systolic blood pressure targets
may be appropriate.

tIn individuals with overt CVD, a lower LDL cholesterol goal of <70 mg/dL (1.8 mmol/L), using a high dose of
statin, is an option.
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Table 1 Summary of the 15 loci identified in the KORA population

Coded/
noncoded Strongest

SNP SNP type  Locus Chr allele Position MAF association
rs174547  Intronic FADS 1 11 TIC 61,327,359 30.4% PCaaC36:3/

PC aa C36:4
rs2014355 Intronic ACADS 12 T/ 119,659,907 27.7% C3/C4
211718 Upstream  ACADM 1 cT 75,879,263 305% Cl2/C10
rs2286963 Coding ACADL 2 TG 210,768,295 36.5% C9/C10:2
rs9393903 Intronic ELOVLZ 6 G/A 11,150,895 24.6% PC aaC40:3/

PC aa C42:5
rs2216405 Downstream CPSI 2 NG 211,325,139 18.5% Glycine/

PC ae C38:2
rs7156144 Upstream PLEKHHI 14 G/A 67,049,466 41.4% PCaeC32:1/

PC ae C34:1
rs11158519 Intronic SYNEZ 14 G/A 63,434,338 14.5% PCae C38:1/

PC aa C28:1
rs168622 Upstream SPTLC3 20 GT 12,914,089 37.5% SM (OH)C24:1/

SM C16:0
rs8396 Downstream ETFDH 4 T/IC 159,850,267 29.8% Cl4:1-0H/C10
rs7094971 Intronic SLC16A9 10 AG 61,119,570 135% CO
rs2046813 Upstream  ACSLI 4 T/IC 186,006,153 32.2% PCae C44:5/

PC ae C42:5
reRNIA?A | Iretraam Qrtn 1N G/A 1IN2 NRR ARG 10 4% 1A /CTARAN




MODY 1
(5-10%)

MODY 2
70%)

MODY3
70%)

MODY 4
(<1 %)

MODY 5
(5-10%)

MODY 6

MODY 7

MODY 8

5 families

HNF1a

GCK

HNFlalp

IPF-1

HNF1b

Loss of function mutation in the HNF4 gene

Several mutationsin the Glucokinase gene  MILI

treatment
,L.

Sulfonylurea'*@‘@ca

Mutations of HNF1la gene
Mutation of nsulin Promotor Factorl agenesis)
pancreas agenesis

defect in HNF1b gene
pancreas atrophy and renal disease

neurogenic differentiation

Mutation of transcription Factor NF 1

Kruppel like factor 11

Bile salt dependent lipase with exocrine pancreas failure

Mody 9 , 10 etc

Neonatal diabetes KCNJ11 ABCC8 mutation in the K Atp

Sulfonyl urea
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Menstrual dysfunction -as early as age
12

15-30% have regular menses
Infertility and /or miscarriage

Facial and upper back acne
Obesity in ~60%

Excessive hair growth
Androgenetic alopecia
Acanthosis Nigricans in ~ 30%

Ovarian cortex containing multiple
atretic follicles in ~ 80%
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Metabolic Aberrations in PCOS

Most significant
IS
Insulin Resistance (IR)
with compensatory
Hyperinsulinemia

5
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Endocrinopathy with PCOS
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= Chronically elevated Luteinizing hormone to
FSH (LH:FSH = 3:1)

= 1 Levels free testosterone (usually ovarian
source but can also be adrenal)
= | Sex hormone-binding globulin

= Normal prolactin except for ~15% who have
slight elevations
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Insulin Sensitizers to Treat
Insulin Resistance and Secondary Infertility

Multinational study: Metformin vs.
placebo for obese women with PCOS

34% ovulation vs. 4 % In placebo

group
90% Metformin plus clomid vs. 8% In
placebo group

8 fold increase in conception when
taking Metformin wester et a. 2002)
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PCOS and Type 2 DM

= 35 % of women with PCOS have clinical
|IGT and do not know It.

= 10 % of women with PCOS are diagnosed
with Type 2 DM by age A0 (Enrman et al. Diabetes Care,

Jan 1999)

B
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PCOS and GDM it

= Hypothesized that all have
Insulin resistance with
compensatory
hyperinsulinemia

= ~40% PCOS develop GDM

= 40 -52% GDM'’s have PCOS
ovarian morphology
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Body fat according to age and gender

Age Hommes Femmes
20-29 ans 11,8-19,9% 18,5-25,2%
30-39 ans 15,3-22,1% 20,3-27,0%
40-49 ans 18,0-24,0% 23,4-30,1%
50-60 ans 19,8-25,6% 26,6-33,1%
> 60 ans 20,2-26,2% 27,4-34,0%
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“Obesogenic”
R .+" environment

BMI

Restrictive
~ environment

ZITHA
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Diabetic Ketoacidosis (DKA) vs zentrum
Hyperosmolar Hyperglycemic State (HHS)

* DKA is seen most frequently in type 1 diabetes
 HHS is seen most frequently in type 2 diabetes

» Ketosis Is also seen in alcoholism, starvation, very
low carbohydrate diets, and up to 30% of first
morning urine samples during pregnancy
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Hyperosmolar, Hyperglycemic State

Diabetic
Ketoacidosis

Hyperosmolar,
Hyperglycemic State

Hyperglycemia

Plasma glucose
>250 mg/dL

Plasma glucose >600
mg/dL

Ketosis (ketones
In urine or blood)

Positive (plasma
ketones ++++)

Small (plasma
ketones +/-)

Metabolic acidosis

5 Arterial pH
7.25-7.3

Serum
bicarbonate low |

pH>7.3

Serum bicarbonate
normal to slightly low
((>15 mEqg/L)

15-18 <mEqg/L)
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Hyperosmolar, Hyperglycemic State

Diabetic Hyperosmolar,
Ketoacidosis Hyperglycemic State
Electrolyte Serum K+ is Normal serum K+

abnormalities | initially normal to
t; then! rapidly
with correction of
acidosis; insulin tx;
volume expansion

Dehydration Variable >320 mOsm/kg water
with 1 serum
osmolality




