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KETOVEC N KETOVLKA CWHLOTAL

AkeTovn, akeTofeiko & P-udpofuPouTupiko
EBivai =nyn evépyeiac, onpavrikn gviote

TTapayovrai @uoioAoyika oc emineda < 1-3mg/dL oTo
diga, Kara Tov KaraPoAiopo Twv Aimidiwyv

H aketovn amopaAAetal dia Th¢ avanvong & Twv oUpwv
Orav n 1kavoTnTa TWV I0TWV Yid ToV HETAPOAIOHO TOUC

ouvTopa umepkepaleral, odnyouHeOa oe KETwoN Kai
keToftwon ( mTwon Tou pH <7.35)



H onuoocio tov petafoitkon
EAEYYOV

" O Z. Aiapritne xapakTtnpileTal amod Thv
aveTtdpKeld TOU OUOTHHATOC EAEYXOU TOU

uetapoAiogpol TnC YAukolng, odnywvTac o€
xpovia auénon Twv emmédwyv YAUKOING
aipyaroc”




Diabetes is an increasing healthcare epidemic
throughout the world

Global projections for the number of people with diabetes
(20-79 age group), 2007-2025 (millions)
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IDF. Diabetes Atlas 3rd Edition — 2006




v H avTamokpion oTic HETAPOAEC TWY emITESWY
vAukolnce aiparoc

v H Siatipnon Twy emmédwy YAUKOTINC EVTOC
P.0. - OXETIKA OTEVWV (70-110 mg/dL i 3-6 mmol/L)

v H pakpoxpévia diathpnon Tou YAUKaIpIKoU
eAEYXOU



H napoaywyn kat aneAevBepwon tn¢
LVOOUALVNG

H 1voouAivn €ivai pia oppovn Tou TapdyeTal ané 1a B - KUTTapa Tou
TAYKP£ATOC HE TRV HOoPYH TTPAOPOHOU Hopiou, TG mpoivoouAivre

H mpoivoouAivn oTn ouvéxela amodopeitar Tpog IvoouAivn kai €va
HIKPOTEPO HOpPIO, TTou ovoudleTal C-menTidlo

2.Th ouvéxelda Kal Ta duo, IvoouAivn kai C- memtTidio, amoB@nkevovrair
EVTOC KOKKiwvV TTou PpiokovTtal atd P - KUTTAPA TOU TTAYKPEATOG

Ta paoika emimeda ivoouAivng TTou amaiTouvTdl yia Th diathpnon Twyv
puaioAoyikwy emimédwy YAukodng ( euyAukaipia ), avaAoyouUv TtepiTiou 0TO

IOV TS OUVOAIKAS TTO0OTNTAC IVOOUAIVNG TTOU EKKPIVETAI 0€ Hid TTepiodo
24 wpwv

H uméAoiTtn ToodTNTA TTApayopevng IvaouAivng TtpoopileTal yia Thv
avTATIOKPION TOU 0pYAVIOUOU OTIC HETAYEUUATIKES QUEROEIC TWV ETITTEOWY
vAukolnc aipato¢ (dnAadn peTd Thv TpooAnyn TPOoYne )



H napaywyn kot armeAevOEpwon TNE LVOOUALVNC
OoTov2AT. 2

Plasma glucose
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otddia Tou ZA 1.2 civai aunpévn, oe
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* ADA Guidelines:

Criteria for Diabetes Diagnosis

A1C 26.5%'t
OR
FPG* 2126 mg/dL (7.0 mmol/L)t
OR

2-hr plasma glucose 2200 mg/dL
(11.1 mmol/L) during OGTT (75-g)f

OR

Random plasma glucose 2200 mg/dL
(11.1 mmol/L)”

*Perform in lab using NGSP-certified method and standardized to DCCT assay; TIn the absence of unequivocal
hyperglycemia, result to be confirmed by repeat testing; *Fasting defined as no caloric intake for 28 hrs; **in
persons with symptoms of hyperglycemia or hyperglycemic crisis

Amencan Diabetes Association. Diabefes Care. 201 3;36(suppl 1):511-5686.



2013 Recommendations

4 ADA Guidelines: Common

Comorbidities Associated With Diabetes

Consider assessment and treatment for common diabetes-associated
comorbidities in patients with risk factors, signs, or symptoms of

e Certain cancers e Hearing impairment

¢ Cognitive impairment e Hypertension

e Depression e Low testosterone (men)
e Dyslipidemia e Obesity

e Fatty liver disease e Obstructive sleep apnea
e Fractures e Periodontal disease

American Diabetes Association. Diabefes Care. 2013,;36(suppl 1):511-566.



2013 Recommendations

a0 ADA Guidelines: Criteria for Diabetes
Testing in Asymptomatic Adults

e Consider testing for diabetes in all Diabetes Risk Factors

: . 2
adults wth Ew!l =23 kg/m?# and e Physical inactivity
>1 additional risk factor e First-degree relative with diabetes
— In the absence of risk factors, Sl e sl
) ) * Women who delivered a baby
testing should begin no later than >0 Ib or were diagnosed with GDM
aqge 45 e HDL-C <35 mg/dL and/or TG
, g _ >250 mg/dL
e If results are normal, repeat testing e Hypertension (2140/90 mm Hg or
in =3-year intervals on therapy}
) o A1C =25.7%, |IGT, or IFG on
— More frequent testing may be previous testing
done depending on initial test e Conditions EEEGEiEtE!bﬂ with insulin
. resistance: severe obesity,
results and presence of risk acanthosis nigricans, PCOS
factors e History of cardiovascular disease

*At-risk BMI may be lower in some ethnic groups

EMI=body mass index; GDM=gestational diabetes mellitus;

HDL-C=high-density ipopratein cholesteral; IFG=impaired fasting glucose; 1IGT=impaired glucose tolerance;
FCOS=polycystic ovaran syndrome; TG=trighycerides

American Diabatas Association. Diabates CGare. 201 3;36(suppl 1):511-566.



2013 Recommendations

ADA Guidelines: Categories of Increased
Risk for Diabetes (Prediabetes)

FPG 100 mg/dL—125 mg/dL (5.6 mmol/L—-6.9 mmol/L)
Impaired Fasting Glucose
OR
2-hr PG on 75-g OGTT 140 mg/dL-199 mg/dL
(7.8 mmol/L—11.0 mmol/L)
Impaired Glucose Tolerance

OR
A1C 5.7%—6.4%

e For all tests, risk is continuous, extending below lower limit of range
and becoming disproportionately greater at higher ends of range

e |IFG and IGT should be viewed as risk factors for diabetes and CVD

CVD=cardiovascular disease; FPG=fasting plasma glucose; OGTT=oral glucose tolerance test;
PG=plasma glucose

American Diabetes Association. Diabefes Care. 2013;36(suppl 1):511-566.



2013 Recommendations |

> ADA Guidelines:
. Primary Prevention of Type 2 Diabetes

With Medical Nutrition Therapy

Individuals at high risk for developing type 2 diabetes:
eBegin a structured program emphasizing lifestyle changes,
Including:

— Moderate weight loss (7% body weight)

— Regular physical activity (150 min/wk) with dietary
strategies, incl reduced calories and dietary fat intake

eAchieve USDA recommendation for dietary fiber
(14 g/1,000 kcal) and foods containing whole grains
(50% of grain intake)

eLimit intake of sugar-sweetened beverages

USDA=U.5. Department of Agriculture

American Diabetes Association. Diabefes Care. 2013;36(suppl 1):511-S66.



2013 Recommendations

.| ADA Guidelines: Diabetes Care

in the Hospital (1 of 2)

e Clearly document diabetes in medical record

e Order blood glucose monitoring for all patients
— Results available to healthcare team

e (oals for blood glucose levels in critically ill patients

— Initiate insulin for treatment of persistent hyperglycemia starting at threshold
of =180 mg/dL Em.ﬂ mmol/L); once insulin is started, 140-180 mg/dL
(7.8-10.0 mmol/L) is recommended range for most patients

— More stringent goals may be appropriate for certain patients
— |V insulin protocol with demonstrated efficacy, safety in achieving glucose
targets with no increased hypoglycemia risk
e (oals for blood glucose in non—critically ill patients
— No clear evidence for specific goals

— Insulin-treated: premeal target <140 mg/dL (7.8 mmol/L) with random blood
glucose <180 mg/dL (10.0 mmal/L)

— More or less stringent targets may be appropriate for certain patients

Continued on next slide

American Diabetes Association. Diabefes Care. 2013;36(suppl 1):511-566.



2013 Recommendations

.| ADA Guidelines:

Diabetes Care in the Hospital (2 of 2)

o Preferred method for achieving/maintaining glucose control in
non—critically ill patients

— Scheduled subcutaneous insulin with basal, nutritional, and correction
components

¢ Monitor glucose in nondiabetic patients receiving therapy associated
with high risk for hyperglycemia
— Consider treating to same goals as patients with known diabetes
o [Establish hypoglycemia management protocol and create a plan for
each patient for treating and preventing hypoglycemia
— Track all hypoglycemia episodes
e Consider obtaining A1C for
— Patients with diabetes if no previous test results from last 2—3 mos available
— Patients with risk factors for undiagnosed diabetes who exhibit
hyperglycemia
o Patients with hyperglycemia with no prior diabetes
— Plan for follow-up testing and care documented at discharge

American Diabetes Association. Diabefes Care. 2013,;36(suppl 1):511-566.



Hospital System Enhancements for Safe Insulin Use

» Standardized protocols promote the safe use of

insulin 1n hospitals

* Complicated insulin regimens can lead to
confusion and medication errors,

* 1t 1s recommended to simplify insulin regimens
as much as possible.



Hospital System Enhancements for
Safe Insulin Use

* Simplification of the hospital insulin formulary
is the first step, limiting clinicians to a single
basal insulin and a single rapid-acting insulin
choice.

 Monitoring and documentation of insulin
administration and glucose measurement
should be together as a single document
(either paper flow sheet or a single EMR
screen).



e astepped implementation of SC insulin
protocols (paper-based or via electronic
medical record [EMR]) leading to mandatory
use of basal/bolus insulin on a hospital-wide
basis is optimal.



Hospital Blood sugar controls

* from 31 U.S. hospitals. more than 1.5 million blood sugars

* showed an average per patient-day mean glucose of 151.8
mg/dL in ICU patients and 152.7 mg/dL in non-ICU patients.

* Outside the ICU, a mean target glucose of 70—149 mg/dL was
achieved 1n 55.8% of the patients, and 9.5% of patient-days
had at least 1 hypoglycemic episode



Data derived from surgical and
medical intensive care units

* Observational studies have documented that
hyperglycemia after cardiothoracic surgical
procedures is associated with higher rates
(approximately twofold) of wound infection

* [nterventions to reduce hyperglycemia in this
setting with IV insulin therapy decrease
infection rates and cardiac-related mortality
in comparison with historical control subjects.



critically ill patients in medical and
surgical intensive care units (ICUs)

* Intensive insulin therapy targeting arterial
glucose levels of 80-110 mg/dl in 1,200
medical ICU patients by the same investigators
in the same institution diminished morbidity
but failed to reduce mortality (Bvnowuotnta).



critically ill patients in medical and
surgical intensive care units (ICUs)

* Asixfold increase in severe hypoglycemic
events (BG <40 mg/dl [2.2 mmol/l]) was
observed in the intensively treated group
(18.7 vs. 3.1%),

* hypoglycemia was identified as an
independent risk factor for mortality



critically ill patients in medical and
surgical intensive care units (ICUs

* (NICE-SUGAR), a multicenter, multinational
RCT,

» tested the effect of tight glycemic control on
outcomes among 6,104 critically ill
participants, the majority of whom (>95%)
required mechanical ventilation.



critically ill patients in medical and
surgical intensive care units (ICUs)

 The 90-day mortality was significantly higher
in the intensively treated versus the
conventionally treated group (78 more deaths;

27.5vs. 24.9%; P =0.02) in both surgical and
medical patients



critically ill patients in medical and
surgical intensive care units (ICUs)

 Mortality from cardiovascular causes was
more common in the intensively treated group
(76 more deaths; 41.6 vs. 35.8%; P = 0.02).
Severe hypoglycemia was also more common
in the intensively treated group (6.8 vs. 0.5%;
P <0.001).



critically ill patients in medical and
surgical intensive care units (ICUs)

* A recent meta-analysis of RCTs reported
comparisons between intensive insulin
therapy with glycemic targets of 80 to 110
mg/dl and less intensive therapy with targets
180 to 200 mg/dl [10.0-11.1 mmol/I]).



critically ill patients in medical and
surgical intensive care units (ICUs)

* Among 8,432 critically ill patients, there was
no significant difference in mortality between

intensive therapy and control groups (21.6 vs.
23.3%, respectively)

* A decrease in septicemia and a fivefold

increase in hypoglycemia (13.7 vs. 2.5%) were
observed



critically ill patients in medical and
surgical intensive care units (ICUs)

* |[n a second meta-analysis including 13,567
critically ill patients,

e a favorable effect of intensive therapy on
mortality was noted only in surgical ICU
patients (relative risk, 0.63; Cl, 0.44 to 0.91)

 There was a sixfold increase in the rate of
occurrence of hypoglycemia with use of
intensive therapy in all ICU patients



critically ill patients in medical and
surgical intensive care units (ICUs)

* Hypoglycemic events, however, have been
infrequently linked to mortality; this finding
suggests that severe hypoglycemia may be a
marker of more serious underlying disease



Data derived from patients with
acute myocardial infarction

* hyperglycemia is associated with adverse
outcomes after acute myocardial infarction

* reduction of glycemia per se, and not
necessarily the use of insulin, is associated

with improved outcomes



Data derived from patients with
acute myocardial infarction

* [t remains unclear, whether hyperglycemia is a
marker of underlying health status or is a
mediator of complications after AMI

* Non-iatrogenic hypoglycemia has also been
associated with adverse outcomes and is a
predictor of higher mortality



Data derived from patients with
acute myocardial infarction

e Several studies have attempted to reproduce
the favorable outcomes observed with early
implementation of insulin therapy reported in
the first Diabetes and Insulin-Glucose Infusion
in Acute Myocardial Infarction (DIGAMI) trial

* DIGAMI 2, a multicenter RCT of 1,253 patients
with AMI and diabetes, failed to show a
decrease in mortality with such intervention



Data derived from other critically ill
patients

* glycemia and clinical outcomes in patients
with extensive burns, body trauma, or
traumatic brain injury or who have undergone
surgical treatment for cerebral aneurysms

* |n patients with subarachnoid hemorrhage,
hyperglycemia was associated with impaired
cognition and deficits in gross neurologic
function at 3 months



Data derived from other critically ill
patients

e Patients without diabetes who had severe
blunt injury and hyperglycemia (BG >200
mg/dl) were found to have a 2.2-fold higher
rate of mortality than those with admission
glucose of <200 mg/dI



Data derived from other critically ill
patients

* |In an RCT of tight glycemic control in 97
patients with severe traumatic brain injury no
significant differences were noted in
infections, 6-month mortality, or neurologic
outcomes. The rate of occurrence of
hypoglycemia was twofold higher with use of
intensive insulin therapy.



Data derived from patients
undergoing transplantation

* Diabetes in patients after transplant
procedures shares many similarities with type
2 diabetes and is strongly associated with
cardiovascular disease and cardiac death



Data derived from patients
undergoing transplantation

* Hammer et al. analyzed BG levels among
1,175 adult patients receiving allogeneic
hematopoietic cell transplants.

 Hyperglycemia, hypoglycemia, and glycemic
variability all correlated with non—-relapse-
related mortality within 200 days after
transplantation




Hyperglycemia In hospitalized
medical and surgical patients in
non-ICU settings

* No RCTs have examined the effect of intensive
glycemic control on outcomes in hospitalized
patients outside ICU settings



Hyperglycemia In hospitalized
medical and surgical patients in
non-ICU settings

e Several observational studies, however, point
to a strong association between
hyperglycemia and poor clinical outcomes,
including prolonged hospital stay, infection,
disability after discharge from the hospital,
and death



