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O mponyoUuevog aAydplo-
HOG BEPAMEUTIKNG QVIETWIILONG
TOU oakxapwdoug dlaprm turou
2 Jdnuootelbnke Ttov AUyouoTo
Tou 2006 e TV TPoadokia va a-
vavewvetal Je Bdom Tig vedTtepeg
BepaneuTikég TapeuPAoelg kal
Ta vedtepa dedOEVA TIOU VA TEK-
MNELWVOUV TV KAIVIKI} TOUG ONua-
ola. O ouyypageig ouvexiCouv
va akohouBouv TIG apxég Bdoel
Twv orolwv avartuxbnke o apxl-
KOG aAyodplopog kal va Aaupd-
VOuV uméyin toug rubavouq Kivdu-
VOUG TIOU aroppéouv and ) ou-
XV1] KAl Jn Tpocapocuévn ota
véa dedopéva alayr tou. Tov
lavoudpto Tou 2008, dnuoacieldn-
Ke A avaBewpnuévn Loper) Tou
aAyopiBuou, divovrag waitepn
onuacia oe Béuara aopdielag
Xopriynong twv BelaloAdivedio-
V@V, ZTnV napouoa avabewpnon,
Ol OUYYPQQE(Q EMIKEVTPWOVOVTAL
OTIG VEeg Katnyopieg avtidlapnTl-
KOV QOaPUAKWY, yla TIG oroileq

Abstract

The consensus algorithm for
the medical management of type 2
diabetes was published in August
2006 with the expectation that it
would be updated, based on the
availability of new interventions
and new evidence to establish the-
ir clinical role. The authors con-
tinue to endorse the principles u-
sed to develop the algorithm and
its major features. We are sensi-
tive to the risks of changing the al-
gorithm cavalierly or too frequen-
tly, without compelling new in-
formation. An update to the cons-
ensus algorithm published in Jan-
uary 2008 specifically addressed
safety issues surrounding the thia-
zolidinediones. In this revision, we
focus on the new classes of medi-
cations that now have more clini-
cal data and experience.

The epidemic of type 2 di-
abetes and the recognition that
achieving specific glycemic go-

* H uetdpoaon woayuatromoijyxe uetd amo éyxoion tns ADA xat tov

vaevOivov ovyypagéa.
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unidpxouv TAEov TeploodTePa KAVIKA dedopéva Kkat
peyaAUTepn epnelpia and ) Xopriynor] Tous.

Ewayoyn

H emdnuio tov oaxyopadovg diofrt timov 2
AL 1] TEXUNOLOUEVT onuavTivy Lelwon g vooneo-
TNTAG 7OV EMUPEQEL 1] ETITEVEN TOV YAURALUXOU
OToY 0V, RAOLOTOUV TOMTAQYLXY TQOTEQULATYTOL TNV
amoteleopatiny Ogpameio Mg vrepyhvroupiog!3.
QO0T600, OV ROL 1) OVIWUETWILOYN TG VITEQYAUXOIL-
uiog, T ®UELOTEENS UETABOMKRNG dLoToQa|g TOU
oyetiCetal pe tov duafijtn Tomov 2, RATEYEL TNV Ke-
vigy B€on oty avupeT®mion g vooov, Bega-
TEVTLRES OTQATNYIRES TTOV OTOXEVOUV O OUVUITAQ-
xovoeg dotaayEs, ommg duohmdoupia, VITEQTa-
01, VTTEQINRTLRATNTOL, TTO(VOCLOREOL KOl LVGOUAVOQL-
vitiotoon, €xouvv emiong ueketnOel. Ztovg aobeveic
ue duafipn timov 1, 1 daeionom g yAuroing mhd-
opatog o€ emimeda 600V To duvaTo TANOLECTEQQ
07O €UQOC TV TWV U OfNTr®dv atopwy €xeL
amwodederyuévo gvepyetrd omoteLéopaTa OTIS
OYETLOUEVES UE TOV OLOPTI WHQOOYYELOHES ETTL-
mhoxég, Omme augipinotooeldomdfela, vepQOmd-
Bewa xouw vevpomdOeiats, Tlapopoing, otovg o-
oBeveic ue drafrjn Tomov 2, EVIATIHOTEQES OTOATN-
vywég Begameiag 0dnyouv og EAATTOON TOV ULKQO-
ayyewoaxay emmhondves, Mdahota, otov Swaprm
Timov 1 1 evrat] YAvrouuxy oUOuLo ToQovoLd-
Cer Bennn} emido0oN oL OTLG ROQOLALYYELURES ETTL-
mhoxéc”10. Avtibeta, otov dwaPrm timov 2 med-
opateg xMvinéc uehéteg dev vmootneitovv avti-
otoryo 0QEAT artd 1o raEdtoyyeland ovommuall13,

H avdntuEn véwv roatnyooudv vroyAvrou-
HOV POQUAXWY G CUUTANOMUOTIXIG OlyWYNS OTLG
10N VITdEYoVOoES, OTTMS M VIOBETHON VYLELYOOLOLTY-
Twrav ouvnOeL®V, 1 Lvooulvobepatela, oL COVApO-
VUAOUQIES HOL ) LETPOQUIVY, EXEL QENOEL TOV CLOLO-
U Twv doBEoumy BEQATEVTIRMY EMAOYWY OTOV
dwpritn. H duvardmra yonowwomoinong morhav
BepamevTindv oynudrtov (ovobepameio 1j cuvdua-
ouol poudrmv) €xeL mpoxraréoel afepodTnTo mg
TTOOG TV EMAOYT TG TTLO ROTAANANG Og #AOE TeQi-
TTWOT OEQUTEVTIXNG OTQATN YIS YL TV CLVTLUETO-
mon ot ™ evpfmg duadedousvne aoéveiac.,
Av o ta televtaia yodvia €xovv dnuootevdel wo-
MdplBueg avaoromoels oyxetd ue ) Bepasmteio
Tou SwaPrit timov 21517, ou emayyelporieg vyeiog
ouyvd SUOROAEVOVTOL VO OTOQOOIOOUV TV TTEE-
movoa Yo #dfe aobevii aywyn. H mapovoa Aowwdv
uoeY} Tov BepamevTinoy akyoplBuov avartiyOnxne
Ue oTtéY0 TV RABOYNOT TV ETTOLYYEMIOTLAV VYE(-

240

als can substantially reduce morbidity have made
the effective treatment of hyperglycemia a top pri-
ority!>, While the management of hyperglycemia,
the hallmark metabolic abnormality associated
with type 2 diabetes, has historically taken center
stage in the treatment of diabetes, therapies dire-
cted at other coincident features, such as dysli-
pidemia, hypertension, hypercoagulability, obesity,
and insulin resistance, have also been a major focus
of research and therapy. Maintaining glycemic le-
vels as close to the nondiabetic range as possible has
been demonstrated to have a powerful beneficial
effect on diabetes-specific microvascular complica-
tions, including retinopathy, nephropathy, and neu-
ropathy, in the setting of type 1 diabetes*; in type 2
diabetes, more intensive treatment strategies have
likewise been demonstrated to reduce microvascu-
lar complications®®. Intensive glycemic manage-
ment resulting in lower A1C levels has also been
shown to have a benefi- cial effect on cardiovascular
disease (CVD) complications in type 1 diabetes™!%;
however, current studies have failed to demonstrate
a beneficial effect of intensive diabetes therapy on
CVD in type 2 diabetes!"!*. The development of
new classes of blood glucose-lowering medications
to supplement the older therapies, such as lifestyle-
directed interventions, insulin, sulfonylureas, and
metformin, has increased the number of treatment
options available for type 2 diabetes. Whether used
alone or in combination with other blood gluco-
se—lowering interventions, the increased number of
choices available to practitioners and patients has
heightened wuncertainty regarding the most
appropriate means of treating this widespread di-
sease!*. Although numerous reviews on the ma-
nagement of type 2 diabetes have been published in
recent years>7, practitioners are often left without
a clear pathway of therapy to follow. We developed
the following consensus approach to the mana-
gement of hyperglycemia in the nonpregnant adult
to help guide health care providers in choosing the
most appropriate interventions for their patients
with type 2 diabetes. Process The guidelines and
algorithm that follow are derived from two sources.
One source is the clinical trials that address the
effectiveness and safety of the different modalities
of therapy. Here, the writing group reviewed a wide
variety of studies related to the use of drugs as
monotherapy or in combination to lower glycemia.
Unfortunately, the paucity of high-quality evidence
in the form of well-controlled clinical trials that
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og otV €AoY TG TAEOV ®OoTdAMNANG Bepaeiog
VIO TV OVTLUETOTLON TOV EVMA®VY, un €yxuwmy,
aoBevav ue dafrtn timou 2.

MEé€Bodog

O rotevBuvtnoleg odnyileg xow o Bepamevti-
%0¢ akydolBuog mov mogatiBevial ot cuvEyela
mEOgEyovToL 0o 0o mnyéc. H uia agopd tig whi-
VIXEC UELETEC TTOV OVOLPEQOVTALL OTNV ALTTOTEAEOUOL-
THOTNTO KOl OLOPAAELRL TV dLapOomV BeQameuTL-
UV ETAOYDV. ZUYRERQLUEVL, OL CUYYQAPELS AVaL-
orOmMoaV (ol LeYAAn ToLrIAioL HEAETHOV TOV OLpo-
QOVOOV T ¥O1]01 VTTOYAVRALUMADYV PoQUAKRWV ElTE
g wovoBepameio eite wg ouvdvaouol PaQUAKR®Y.
Avotuymg, N EMerym vyming moldttag eheyyoue-
VOV RMVIROV UEAETWV TTOVU VO OUYXQIVOUV dUECH
ta Sudpopa avTdLafnTind pAQUARO ATTOTEAEL OY-
HOVTIXO eUTOOLO0 OTNV €AY WOS ROTNYOQIOC
QAOUARMV 1] €VOS CGUYXREXRQLUEVOU OLVIVAOUOU
Evavtl vdmolov dilov.

Tn devtepn mnyn dedopévmv yia ™ daud-
mOoN ToV VEou Bepamevtivoy ahydoBuov omoté-
AECAV 1) CUOCWQEEUEVN YVADON ROL HALVLRY EUTTELQICL
IOV MOUUPAVEL VTN TAL TTAEOVERTHUATAL, TOVUS KLV-
dUvoug xaL 1o ®G0TOog TS EXAO0TOTE Bepaueiag Tov
duafritn. EEdAlov, dwg ovuPaivel oe Gheg Tig me-
QUITTAOELS MYPNC LATOLRAV OTTOPATEWMY, KoL €M M
Baowouévn oe evdeiEelg (evidence-based) avaoxd-
anon g vrdyovoas Piloyoapiog meémet md-
vtote va ouvdudleton pue owot xeion, 6mov To
0EAN ®A0e BegumevTiniic oty Ba oTaBwi-
Covtow ue Pdon toug avilotouyovg ®vdivoug xa
TO ®O0TOG. AV ®OL OVARPLOPHTNTO RATOLOL ETOLY-
vehuatieg vyelog umogel v €xouv dLapOQETIHES
QTTOYPELS, OL OUYYQAPELS TUOTEVOUV OTL OL VEGTEQEG
OUOTAOELS TTOV TreQLAOUPAvovTaL otV Taovoa,
OVOVEWUEVY HoEEN Tou akyopiBuov, Ba ouufdi-
Aovv oty emhoyn g ratdAAning Bepameiag non
ouvardlovBa ot Bertinon Tov YAvrouurnoy eAEy-
YOV ®ow THG LYelag Twv aoBevdv ue drofritn Timou
2, paxpomedbeoua.

2 ToyoL yYAvrapuxts ovopong

Me Bdon to amoteAéopata eLeYXOUEVAOV RAL-
vixdv peletdv, émog 1 DCCT* »ou 1 Stockholm
Diabetes Study yio aoBeveic pe daprm tomov 17,
#ow 1 UKPDS »aw Kumamoto study® yio aoBeveic
ue drafrftn Tomov 2, naBeddnxro oL yAuxomurol
otoyoL Bepamtelog wov 0dyolv oe porEomEGHe-
ouo Bertiwpéva amoteAéopara. Ot #MVIKES uehé-

directly compare different diabetes treatment
regimens remains a major impediment to
recommending one class of drugs, or a particular
combination of therapies, over another. The second
source of material that informed our re-
commendations was clinical judgement, that is, our
collective knowledge and clinical experience, which
takes into account benefits, risks, and costs in the
treatment of diabetes. As in all clinical decision
making, an evidence-based review of the literature
must also be supplemented by value judgements,
where the benefits of treatment are weighed against
risks and costs in a subjective fashion. While we
realize that others may have different judgements,
we believe that the recommendations made in this
new iteration of our treatment algorithm will guide
therapy and result in improved glycemic control and
health status over time. Glycemic goals of therapy
Controlled clinical trials, such as the Diabetes Con-
trol and Complications Trial (DCCT)* and the
Stockholm Diabetes Study in type 1 diabetes® and
the UK Prospective Diabetes Study (UKPDS)%’
and Kumamoto study® in type 2 diabetes, have
helped to establish the glycemic goals of therapy
that result in improved long-term outcomes. The
clinical trials, in concert with epidemiological data'®-
19" support decreasing glycemia as an effective
means of reducing long-term microvascular and
neuropathic complications. The most appropriate
target levels for blood glucose, on a day-today basis,
and A1C, as an index of chronic glycemia, have not
been systematically studied. However, both the
DCCT* and the UKPDS®’ had as their goals the
achievement of glycemic levels in the nondiabetic
range. Neither study was able to maintain A1C le-
vels in the nondiabetic range in their intensive treat-
ment groups, achieving mean levels over time of
~ 7%, which is 4 SDs above the nondiabetic mean.

The most recent glycemic goal recommended
by the American Diabetes Association, selected on
the basis of practicality and the projected redu-
ction in complications over time, is, in general, an
A1C level of <7%". The most recent glycemic goal
set by the International Diabetes Federation is an
AI1C level of <6.5%. The upper limit of the non-
diabetic range is 6.1% (mean* SD. AIC level of
5+2%) with the DCCT/ UKPDS standardized as-
say, which has been promulgated through the
National Glycohemoglobin Standardization Pro-
gram (NGSP) and adopted by the vast majority of
commercially available assays?’. Several recent cli-
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Teg, o€ ouvduooud pe emdnuoloymd dedous-
va!¥19 vroomeCovv ™y ehdrtwon e yAvronpiog
WG OTTOTELEOUOTING UECO YL TN UOKQOTRA0ECUN
UELDON TWV ULQOOYYELORMV AL VEVQOTTAONTIRGV
emmhoxrv. Ta mo ratdAMnia emtimeda-0tdyog Yo
™ YAUROLY, og rabnueown Pdon, ®ou Yo T YAv-
rolvhmuévn apoopanpivy (HbAlc), wg deint
Xooviag yhurauuiog, dev €xovv ovomuatind Oie-
ogvvnBel. Qotéoo, 1600 1 DCCTIY, Sco #an 1
UKPDS®’, €06gtav wg otdéyo emideda yhvroupiog
070 €VQ0G TV un drafmrnav atduwv. Kauia axd
TG AVOPEQOUEVES UEAETES DEV UTOREDE VAL OLOTT)-
ofioer v HbAlc oe un dwafnurd enimeda ot
ouddec evratric Bepameiog, emTLYYAVOVTOS UE-
00 600 TWV TERITOV 7% mov avtotolyel oe 4
0T100€QEG TONAOELS TAV® Otd TOV UEGO 6RO TWV
un SLafNTrdy emIEdWV.

O 1o TEACEPATOS YAVRALMHOS OTGYOS TTOU OU-
viotdron amd v Augouoviry Awafntohoyn E-
tawpeto (American Diabetes Association-ADA),
ue PAON TNV TOAKTIXOTITO KOL TNV CVOUEVOUEVY
UELON TV POXQOYQOVIWV ETLTAORMV, E(VOL ETTI-
neda HbAlc <7%!, evid 0 avtiotolyog 6Téy0g mou
mpoteivel 1 AeBviig Atapntoroywr; Opoomovdio
(International Diabetes Federation- IDF) etvou
<6,5%. To avitepo 6pLo TV un SLafNTr®y Ti-
nayv gtvon 6,1% (uéoog 6pog HbAlc 5% + 2 tumi-
®€g amoxAioelg) pe Pdon v medtumn uébodo
mpoodloplopot g HbAlc tov puehetdv DCCT-
UKPDS, mov xowomotjdnxe puéom tov diebvouig
mpoyoduuotog National Glycohemoglobin Stan-
dardization Program (NGSP) xau vioBeninne o-
76 TV TAELOVOTNTA TV EPTOQIRE OLBEOLUMY e~
060wv uétononc?. ToAéc mESopaTeS *MVIKEC
uehéteg otdyevoayv ot emimedo HbAlc <6,5% pe
™m yxofon mowihov Bepoamevtindy péonvi-12. Zm
uerétn ACCORD (Action to Control CardiOva-
scular Risk in Diabetes), mov &lye wg mpowtevovia
OToY0 TN UEION TOV ROQOLALYYELOHRWY ovuPpaud-
Tov péow enitevEng emmédwv HbAlc eite <6%
elte <7-7,9%, mopatnonOnre avEnuévn raodory-
velaxt] Bviptdtta oty opddo evroatinic Begamei-
acll. AvtiBeta, 1o amotehéopare TV pEAETDV
ADVANCE (Action in Diabetes and Vascular Di-
sease: Preterax and Diamicron MR Controlled E-
valuation) xow Veterans Affairs Diabetes Trial,
7ov elyov PERaLa dropoeTinovg drafntirovs -
Buopovg nou axohovOnoay drapopetiry Bepatev-
T orpotnywy amd ) pehétn ACCORD, dev é-
del&av avEnuévn o 1j xadraryyeromy] Bvntd-
Ta. oty oudda evtatixig Bepameiog wov mETUYE
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nical trials have aimed for A1C levels <6.5% with a
variety of interventions!’!2. The results of the A-
ction to Control Cardiovascular Risk in Diabetes
(ACCORD) study, which had the primary
objective of decreasing CVD with interventions
aimed at achieving an A1C level of <6.0% vs. in-
terventions aimed at achieving an A1C level of
<7.9%, showed excess CVD mortality in the in-
tensive treatment group'!. Results from the Action
in Diabetes and Vascular Disease: Preterax and
Diamicron MR Controlled Evaluation (ADVAN-
CE) trial and the Veterans Affairs Diabetes Trial,
both of which had different interventions and study
populations than ACCORD, did not demonstrate
any excess total or CVD mortality with intensive
regimens that achieved A1C levels comparable
with the 6.5% in ACCORD!%13, However, none of
the studies has demonstrated a benefit of intensive
glycemic control on their primary CVD outcomes.
Our consensus is that an A1C level of =7% should
serve as a call to action to initiate or change the-
rapy with the goal of achieving an A1C level of
<7%. We are mindful that this goal is not appro-
priate or practical for some patients, and clinical
judgement based on the potential benefits and
risks of a more intensified regimen needs to be ap-
plied for every patient. Factors such as life expe-
ctancy, risk of hypoglycemia, and the presence of
CVD need to be considered for every patient be-
fore intensifying the therapeutic regimen.

Assiduous attention to abnormalities other
than hyperglycemia that accompany type 2 dia-
betes, such as hypertension and dyslipidaemia, has
been shown to improve microvascular and car-
diovascular complications. Readers are refer-red
to published guidelines for a discussion of the ra-
tionale and goals of therapy for the nonglycemic
risk factors, as well as recommendations on how to
achieve them!?1-22,

Principles in selecting antihyperglycemic
interventions

Our choice of specific antihyperglycemic
agents is predicated on their effectiveness in
lowering glucose, extraglycemic effects that may
reduce long-term complications, safety profiles,
tolerability, ease of use, and expense.

Effectiveness in lowering glycaemia

Except for their differential effects on glycemia,
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emineda HbAlc avriotouya ue to 6,5% g perémg
ACCORD!'?>13, Qoté00, nauio ond Tg avotépm
uehéteg dev rat6pBwoe va delEel gvepyeTiny| emi-
dpaon g evtaTwomomuevng yhvrarpunrig Oeoa-
TELOS 0T TEWTEVOVTO RAOALOYYELURA TEMKA ON-
ueto. Ztov mapdvra, alydolbuo vrtootneitetor ot
enimedo HbAlc =7% mpémel va ®ivnTomoLovy Tov
emayyehuotio vyelog omv €vaEn 1 ariayn g
Bepameiog pe otdyo ™V emiteven emmédwv <7%.
Befaimg, o ovyrerouuévog yAurayunog otéyog i-
owg dev eival ®ATAMNAOS 1 €QUHTOS Yol GAOUG
Tovg aoBeveic o oe rdbe mepimtwon mEEmnel va
houpdvovral voyn ot xivOuvol Tov aIToQEEOUV
oItd TV EVIATIXOTOMUEVY Bgpameia otV amdgpa-
o1 YL ToV ®x0000LoUS Tov TeEAMK0U oTdyov. Eldino-
TEQO, TOQAYOVTES, OIWS TO TEOGOGHIUO ETLPi-

Table 1. Summary of glucose-lowering interventions

there are insufficient data at this time to support a
recommendation of one class of glucose-lowering a-
gents, or one combination of medications, over
others with regard to effects on complications. In
other words, the salutary effects of therapy on long-
term complications appear to be predicated pre-
dominantly on the level of glycemic control achieved
rather than on any other specific attributes of the
intervention( s) used to achieve glycemic goals. The
UKPDS compared three classes of glucose-lowering
medications (sulfonylurea, metformin, or insulin)
but was unable to demonstrate clear superiority of
any one drug over the others with regard to diabetes
complications®’. However, the different classes do
have variable effectiveness in decreasing glycemic le-
vels (Table 1), and the overarching principle in

Intervention Expected decrease
in A1C with

monotherapy (%)

Advantages Disadvantages

Tier 1: well-validated core 1.0-2.0
Step 1: initial therapy

Lifestyle to decrease weight

and increase activity

Metformin 1.0-2.0
Step 2: additional therapy 1.5-35
Insulin

Sulfonylurea 1.0-2.0
Tier 2: less well validated 0.5-1.4
TZDs

GLP-1 agonist 0.5-1.0
Other therapy: a-Glucosidase inhibitor 0.5-0.8
Glinide 0.5-1.5a
Pramlintide 0.5-1.0
DPP-4 inhibitor 0.5-0.8

Broad benefits Insufficient for most within

first year

Weight neutral GI side effects, contraindicated
with renal insufficiency

One to four injections daily,
monitoring, weight gain,

hypoglycemia, analogues

No dose limit,

rapidly effective,

improved lipid profile
are expensive

Rapidly effective Weight gain, hypoglycemia

(especially with

glibenclamide or

chlorpropamide)

Fluid retention, CHF, weight

gain, bone fractures,

Improved lipid profile
(pioglitazone), potential
decrease in MI expensive, potential increase
in MI (rosiglitazone)

Two injections daily, frequent
GI side effects, long-term

safety not established,

(pioglitazone)
Weight loss

expensive
Weight neutral Frequent GI side effects, three

times/day dosing, expensive

Rapidly effective Weight gain, three times/day
dosing, hypoglycemia,
expensive

Weight loss Three injections daily,

frequent GI side effects,
long-term safety not
established, expensive
Long-term safety not
established, expensive

Weight neutral

Repaglinide more effective in lowering A1C than nateglinide. CHF, congestive heart failure; GI, gastrointestinal; MI, myocardial infarction.
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oNng, 0 RIVOUVOS VTOYAVROLUADV XOL 1) TOQOVCTN
HAEOLOLYYELOXNS VOOOU, TRETEL VO, OVVVTTOLOYICO-
VIOL 0T SLUSEP®ON TG BEQUTEVTINIS OTQATIYL-
g a0 aoBevouc.

Emimpdobeta, 1 ovILWETOTLON dLoToQoywv
7oV ovyvd ouvodevouv Tov dropijtn timov 2, Jé-
Qv NG VITEQYAURALUIOG, OIS M VITEQTAON XL 1
dvohmdounpio, €xel amoderyBel StL PehTLodvel Tig
UHQOUYYELORES HOL HOUQOLOYYELOHES ETMTAORES
Tov. Ol OVOYVIOOTES TOQATEUTOVTOL OF ONUOOLEV-
uéveg natvbuvtioleg odnyleg oxetrd te Toug oTo-
XOUg Bepameiag TMV un YAUROLUWXDV TaaySVIwY
#vOUVOU %O TIC oTEaTNYIRES EmitevEnic Tough?22,

AQYEg €TLAOYIS VIXOYAVROLULRTIS AYOYTS

H emhoyn edniic vmoyhvrouyurng aymyis
BaoiCetar: 1) omv amoteheopotindmtd g o
uelwon twv emmaédmv yAuroing, 2) otg un yluxo-
wxég g dpdoels mov evOEXOUEVIS EAATTAVOUV
TLG LORQOYQOVLES ETUTAOKEG, 3) OTOL X OLQOKTNOLOTL-
%A a0@Aalelds g, 4) oty avoyy, S) oty evroiia
EQPAQUOYNS TNG ®OL 6) 0TO RGOTOG TNG.

AmotedeouatinotnTo 0T HElWON TS YAvrawuias

Extéc amnd tig duopoQeTinég emdQdoeLs Tmv
VITOYAURAURADY TAUQOYSVTWV OTaL entimeda YAuro-
Tng, 0ev vmdEyouv uéyotL otyung emoxy dedoug-
V0L TTOV VO VTOoTNEITOUY TV EMAOYY| Wag Ouyre-
UOLUEVNG RATNYOQIOC Y| EVES CUVOVOOUOU TETOLWV
TOQAYOVIWV ue fdaon v emidoaon Tovg otig dLo-
Pntxég emumhonés. OvoLooTind, T MEPEAUOL OTTO-
tehéonarta g exdotote Bepamelog OTIS poxQO-
Xo0vieg emumhonéc rabopiovror and to enimedo
vAvrouuroU eLEYYOV Ol WGVO, %o GYL artd Lo
TEQES LWOLOTNTES TNG VITOYALRALURIG AYmYTS TOU
epapuotetal oe xGBe mepimrwon. ) pelém
UKPDS, ouyxoBixav TQelg ®oTNyoQieg vmoylv-
ROALUWROV  TOQAYOVIWV (COUAPOVUAOUQILES, WUET-
oouivn xaL oouliv), xmElc Sumg vo amodeL-
x0el EendBaomn vepoyn g wag 1 e dAng »a-
™MYoQlas avagoQukd pe Tig doPnTvég emurho-
#€c%7. Qotd00, oL dLdpopec raTYoEiES VITOYAU-
ROLUXDY POQUARWY TAQOVOLALOUV oWl orro-
TELEOUOTLRATNTA OTY UELMON TOV EMUTESWV YAURO-
Ing (ITiv. 1), »rou  TEWTCEYMY] COYY 0TV ETTLAOYN
™mg aywyng Ba elvor TAVTOTE 1 LRAVOTTA TG VO
ETUTUYYAVEL ROl VO OLATNOEL TOV YAUROLUKG OTO-
%0. Extéc 0mté v avwtegdtta g eVIaTinig o€
oxéon pe ™ ovpPorwy] Begomelo, oL peléteg
DCCT »ow UKPDS amédelEav »ow v Umaoén
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selecting a particular intervention will be its ability to
achieve and maintain glycemic goals. In addition to
their intention- to-treat analyses demonstrating the
superiority of intensive versus conventional inter-
ventions, the DCCT and UKPDS demonstrated a
strong correlation between mean A1C levels over
time and the development and progression of
retinopathy and nephropathy?»?*. Therefore, we
think it is reasonable to judge and compare blood
glucose— lowering medications, as well as combina-
tions of such agents, primarily on the basis of their
capacity to decrease and maintain A1C levels and
according to their safety, specific side effects, tole-
rability, ease of use, and expense.

Nonglycemic ef-fects of medications

In addition to variable effects on glycemia,
specific effects of individual therapies on CVD risk
factors, such as hypertension or dyslipidemia, were
also considered important. We also included the
effects of interventions that may benefit or worsen
the prospects for long-term glycemic control in our
recommendations. Examples of these would be
changes in body mass, insulin resistance, or insulin
secretory capacity in type 2 diabetic patients.

Choosing specific diabetes interventions
and their roles in treating type 2 diabetes

Numerous reviews have focused on the cha-
racteristics of the specific diabetes interventions
listed below?34, In addition, meta-analyses and
reviews have summarized and compared the glu-
coselowering effectiveness and other characteri-
stics of the medications®=37. The aim here is to
provide enough information to justify the choices
of medications, the order in which they are recom-
mended, and the use of combinations of therapies.
Unfortunately, there is a dearth of high-quality
studies that provide headto- head comparisons of
the ability of the medications to achieve the cur-
rently recommended glycemic levels. The authors
highly recommend that such studies be conducted.
However, even in the absence of rigorous, com-
prehensive studies that directly compare the
efficacy of all available glucose-lowering treat-
ments and their combinations, we feel that there
are enough data regarding the characteristics of
the individual interventions to provide the gui-
delines below. An important intervention that is
likely to improve the probability that a patient will
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Iivaxag 1. XaoortnoLownd VtoyAIROLURMY TOQUYOVIOV

Yroyhvraypuxog mogdyovrag Avopevopevn peioon ITAegovertijpata Mewovextijpato
HbAlc (%)
o€ povolegameia
YTAAIO 1o: Ka,d texpunoiopéves nevigurég nehéteg
BHMA 1o: "Evagén Osganeiag
Yyiewvodiouwtntinég mageufdoetg 1-2 TTowiha o€ Avemoriig oty mhelovomTa

ue otéyo ™ ueimon tov fdovg
%o TV AOENON TS PUOLKIC
dpaomnoLdtTog

Metgpoouivy 1-2

Agv gmmpedlel
T0 PBdoog

TOV 00BeVAV HECH OTOV TEATO
x006vo Bepamelog

AvemBiunteg evépyeleg and
TO YUOTQEVTEQLRG OUOTNUCL,
avtevdeinvutaL og Ve
QVETAQUELOL

BHMA 20: ITpo001jx1 paguaxsvtingy xagayoviov

Ivoouhivy 1,5-3,5

Zovhgpovulovgia 12

Xwplg mepLopLonovs ot
xoenyovuevn déom,
tayela amoteheopatt-
nomra, eltioon

MO oupurov TEOPIA

Tayelo amoteleopanndTna

Mia €mg T€00eQLs EVEOELS
nueenoimg, avayxn
QUTOEAEYY OV, AENOM

Bdovg, vroyAuraLuies,

VYNAS ®G0TOG OVaASYmV
AvENom Bdoovg, vroyhvrouuiesg
(Wiwg pe ™ yhPevrhopidn

N ™ yhoweompomatidn)

XTAAIO 20: Avyotego »ahd Texpnolopéves Oepaneies

OcroloMdvedidveg 0,5-1,4

GLP-1 ayoviotég 0,5-1

Behtiwon Mmdaupunoi
otk (moyhtalovn),
mOavy mpootaoio and
£ugpoaryua pvoxragdiov
(moyhtatovn)

Andhewo fdoovg

Kartaxpdmon vyowv,

GUUPOQNTLRY RAQOLOXY] AVETTAQHRELAL,
avEnon paoovg, ootrd rotdypoTa,
VYNAS ®G0TOE, TLOAVAS RIVOUVOS
Yo €UgpEaryuo. puoxradiov
(pootyhtalovn)

Avo evéoeilg nueENolmg, ovyveg
QVETLOUUNTES EVEQYELES OTTS TO
YOOTQEVTEQLRO GUOTNUCL,
UORQOYQOVLOL LOALELOL N
TEXUNOLWUEVY, VYNAS ®G0TOG

AlLeg Ocpameies:

Avaotohelg a-yhrooddong 0,5-0,8

Thvideg 0,5-1,5*

TToauhwvtidn 0,5-1

Avaoroleic DPP-1V 0,5-0,8

Aev emnpedtet to fdoog

Tayelo amoteleopanndmra

Andhrera fdoovg

Aev emnpedlet To fAoog

Zvyvég avemBipnteg evEQyeLeg ad
TO YUOTQEVTEQLRG OUOTHUAL,
%#aB0QLONGS dGONG TOELS POQES
nueenoing, VYymis x6otog

AvEnon pdoovg, xabogionds déong
TRELS POQES MueENTing,
VITOYAMROLUEES, VYNAG ROOTOG
Toelg evéoels nueENoimg, OUYVES
QVETLOUUNTES EVEQYELES OO

TO YUOTQEVTEQLRG OUOTHUAL,
UORQOYOGVLOL ALOQALELOL N
TEXUNOUOUEVT, VYNAS ROOTOG
Morgoyodvia aopdleto

UN TEXUNQLOUEVY, VYNAS RGOTOG

* H pemayhvidn elvor tepuoodtepo amoteheopatixy ot ueimon e HbAlc og oxgon ue ™ vareyMvid
Q Y m Y Q w 1 Ot W N ™me OXeon ue m Y m
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LOYVONS OVOYETLONG UETOED TOU UECOU GQOV TV
emmédnv HbAlc now g avdmmuEng ougufin-
otpoedomdfelac xau vepoomddeiac® 4. Emxoué-
VG, Ol CUYYQOPEIC VITooTNEICOUY OTL 1) OVY®OLON
TOV OLAPOQMV VITOYAVROLULRDV TAQAYOVIMV KoL
TOV oVTioTOL( MV OUVOUUOUMDY TOUS, OpELAEL va Yi-
VETAL LE YVOUOVA TV LROVOTNTA TOUS VO LELDVOUY
%o v duatneovy ta enimedo HbAlc, pali ue mv
QOQAAELQL, TIC TTOQEVEQYELES, TV AVOYN, TNV EVKO-
Ao ot 010N %ot To ®G0TOS TOVG.

Mn ylvrayuxés dpdoels Tov vwoylvrayuixay
pagudxwy

Extdg amd g mownileg emdQdAoeLS TwV VITO-
YAUROULUROV TOQOYGVIWV 0T YAvrowuio, 1laite-
00 ONUAVTIXES BEMEOVVTAL RO Ol ETUOQATELS TOUG
TO00 O€ ROQOLOYYELAROUS TAQAYOVTES RIVOUVOU,
Omwg 1 vTEQTaom ko 1 duohumdoiuio, 600 KoL 0T
noxEoyoovLo fertimon M v emdeivion tov yAv-
ROULUXOU EAEYYXOU UEOW CAAAYDV OTO COUATIRG
Bdoog, otV avtiotaom 1| OTYV EXrELOT LVOOUAIVNG
otovg aoBeveic ue drofrjtn tomov 2.

Emloyn edunnic avrdwafnuxtis Oepameiog

IMoludoiBueg avaoromoels €XOUV Aoy OM-
Bl ue T XUEOXTNOLOTIRA TV JLoPSOMV AvTLdLOL-
Bnundv Bepamevtindy mapeupdoewv>-34. Emi-
TAEOV, UETO-AVOMIOELS €XOVV OUVOYIOEL XOL OU-
YROIVEL TV OTOTEAECUOTIROTITOL TV VITOYAUROL-
WXV TOQOYOVIMV ROOMS %L TO AOLTTA TOUG YVM-
olopota®37. O ononde TV CVYYEUPEMY TOU O~
vyoEiBuov €ival 1 TAQOYY ETAQRMV TANQOPOQLDV
OV VO OLXALOAOYOUV TNV exdOTOTE OEQTEVTIXY
EWAOYY, TNV TQOTEWVOUEVY O€lRd oAhayfig g
OYOYNS %O TN YONOWSTHTA TOV ovvdvaoumdv Oe-
QUTEVTIRWV OYNUATWV. AVOTUYMDS, ATOVOLATOUY OL
VYNNG ToLdTNTaS UEAETES TTOV VO CUYXQIVOUV TNV
OUTOTELECUATIXGTNTO TOV TTOLKIADY VITOYAUHOULLL-
HDOV TOQAYOVIWV OV EMITEVEN TWV CUVIOTOLE-
vov yAxouuxayv otdymv. Ta autd tov Adyo, ot
OUYYQOUPELS TOVICOUV TNV avOryroLdThTaL OLEVEQYEL-
oag avdloymv ueletdyv. Qotdoo, rol ToQd TV
amovoio. OYOMIOTIHMV KL OVOAUTIXMV UEAETHOV
JTOV VAL OVYRQIVOUV AUECO TV ATOTELECUATIRGTY-
Ta GAOV TV JLBECLUMV VTTOYAUROLULRAV TTOQM-
YOVIWV %L TOV OUVOVOOUMDY TOUGS, OL CUYYQOPELS
OTEVOVY OTL VITAQYOVV eTTOQ®Y] OedOUEVO aVaLpo-
owd Ue TO YoQOXTNELOTIXG TV didpogwy Bega-
TEVTIHAV TaQeUPfdoewy, Mote vo rabiotatal dv-
VT 1 TAQOYN TWV HATWTEQM TEXUNQLOUEVDV KO-
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have better long-term control of diabetes is to
make the diagnosis early, when the metabolic
abnormalities of diabetes are usually less severe.
Lower levels of glycemia at the time of initial
therapy are associated with lower A1C levels over
time and decreased long-term complications®®,

Lifestyle interventions

The major environmental factors that increase
the risk of type 2 diabetes are overnutrition and a
sedentary lifestyle, with consequent overweight and
obesity?>®, Not surprisingly, interventions that
reverse or improve these factors have been de-
monstrated to have a beneficial effect on control of
glycemia in established type 2 diabetes*'. Unfor-
tunately, the high rate of weight regain has limited
the role of lifestyle interventions as an effective
means of controlling glycemia in the long term. The
most convincing long-term data indicating that
weight loss effectively lowers glycemia have been
generated in the follow-up of type 2 diabetic patients
who have had bariatric surgery. In this setting, with a
mean sustained weight loss of >20 kg, diabetes is
virtually eliminated*>*. In addition to the beneficial
effects of weight loss on glycemia, weight loss and
exercise improve coincident CVD risk factors, such
as blood pressure and atherogenic lipid profiles, and
ameliorate other consequences of obesity*146:47,
There arestyle interventions other than difficulty in
incorporating them into usual lifestyle and sustaining
them and the usually minor musculoskeletal injuries
and potential problems associated with neuropathy,
such as foot trauma and ulcers, that may occur as a
result of increased activity. Theoretically, effective
weight loss, with its pleiotropic benefits, safety
profile, and low cost, should be the most cost-
effective means of controlling diabetes—if it could
be achieved and maintained over the long term.

Given these beneficial effects, which are
usually seen rapidly —within weeks to months—
and often before there has been substantial weight
loss*’, a lifestyle intervention program to promote
weight loss and increase activity levels should, with
rare exceptions, be included as part of diabetes
management. Weight loss of as little as 4 kg will
often ameliorate hyperglycemia. However, the
limited long-term success of lifestyle programs to
maintain glycemic goals in patients with type 2
diabetes suggests that the large majority of patients
will require the addition of medications over the
course of their diabetes.
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TeEVOUVTNOLOV 081 YLAIV.

Znuoavory elvol 1 ToQOTHENON OTL, UE OTTOLNL-
dMmote voyAuxayuxy aywyr, N £yroun didyvm-
on tov dwaPritn awEdvel Tig mBbavoTTeg emitevEng
RAAUTEQOV UARQOYQOVIOU EAEYYOV TG VOoOU. Xa-
unAdteQa emimeda yAuraupiog rotd v €voQEn
™m¢ Bepameiag ovoyetiCovrar pe younhdtepa emi-
nmeda HbAlc oe Pdbog xodvou rot ue Aydtepeg
UOXQOYEOVIES EmIThOnES™S,

Yywewvoorauryrinés (lifestyle) mageupfdoets

O »tplot weQLporrovirol ToQdyovVIeg TTOU
aEAvVOUV Tov ®ivOUvo eupdviong dafritn Timov 2
elvan 1 woAvpayia ®ow 0 raBotrds TEOToS TwTg,
mov cvpfdihovy oy eugdvion mayvoapriog3®H,
Emouévwg, mapeufdoeic mov aviioteépouy 1 feh-
TLOVOUV OUTOUS TOUS TTOQAYOVTES EMLOQOUV EVEQ-
YETRA ROL OTOV YAUROUKO ELEYYO OTOVS aoDe-
veig ue SwaPrjmn tomov 241, Avotuydg, To vynmAS mo-
000TO EMAVARTNONG TOV fdQovg eQLopitel onpa-
VTLRA TOV QOAO TV UYLELVOSLOLTN TRV UETQWV WG
UECOV HOKEOYEOVIOU eLEYYOU TG YAvrawuias. Ta
7O TELOTHA OrEOYEAGVIL OedOUEVEL TTOV VITOOTH-
piCouv ™ onuavimy] ovpPory g andiewas Pd-
QOVGg 0T Uelmon g YAurapuiog Teopyovtal amo
™V tapaxohovinon aobevadv pe duafntn timou 2
mov vrePAMBrav ot Papratoirty exéupaon. Ewdi-
%n0TEQM, €YEL TAQATNONOEL GTL 1 dLTNENOY ULALG
uéong erdrrwong tov Pdoovg >20 nihd, uetd atd
Baolatoury eméufao, ovolooturd eEahelpel Tov
Saprim*24.

Extd¢ a6 v gvepyetini enidoaon g omm-
Aewog Pdoovg ot yAuxauuio, mapatneeital, o€
oUVOLVAOUO ®OL UE TV doxnom, xol Beltiwon twv
OUVUTTOQYOVIMY  RAQOLOYYELORWV TAQAYSVIWMV
wvOUVOU, SIS TS VITEQTAONS ROl TOV 0.ONQOYOS-
vou Mrmdouprot Teogih, aAhd xar dAAmv duata-
oWV OV OYETICOVTAL PE TV Touoaoriot 4647,
Ymdoyouv eAdyLoTta UELOVEXTHUATA OTTG TNV ULO-
Bmon tov vytewvodiotnTirdv ouvnBeiwv. Té€rowa
elvol Ol HUOOKELETIHOL TOOUUATLONOL, OL VEVQOTTOL-
Ontréc emmhoxrég (toavuoto ral EAnn HATO
drQwv), Tov umoel va oupPoltv Oe TEQUTTDOELS
QVENUEVNS PUOLHS dEAOTNOLSTNTAG, KO TO YEYO-
vGg 6Tl SUOROAN WITOQOVV VO EQPAQUOCTOVY KL VXL
duatnonBovv emi paxpdv oty rabnueown Twm.
OewonTnd, N UElWON TOV OWUOTHOU PAQOVS, Ue
TG TAELOTQOTES €VEQYETIRES OQAOELS TNG, TNV
QOQALELO RO TO YOUNAS HOOTOG TTOU TN Y OLQUKTY-
otCovv, Ba amotehovoe v Wavny emhoyn yio
TNV AVTLUETOITLON TOU dLofiiTh, ov SUmS WtoQovoe

Medications

The characteristics of currently available glu-
cose-lowering interventions, when used as mono-
therapy, are summarized in Table 1. The glucose-
lowering effectiveness of individual therapies and
combinations demonstrated in clinical trials is
predicated not only on the intrinsic characteristics
of the intervention but also on the duration of
diabetes, baseline glycemia, previous therapy, and
other factors. A major factor in selecting a class of
drugs, or a specific medication within a class, to
initiate therapy or when changing therapy, is the
ambient level of glycemic control. When levels of
glycemia are high (e.g., A1C >8.5%), classes with
greater and more rapid glucose-lowering effecti-
veness, or potentially earlier initiation of combi-
nation therapy, are recommended; however, pa-
tients with recent-onset diabetes often respond a-
dequately to less intensive interventions than
those with longer-term disease*®. When glycemic
levels are closer to the target levels (e.g., AI1C
<7.5%), medications with lesser potential to
lower glycemia and/or a slower onset of action
may be considered.

Obviously, the choice of glycemic goals and
the medications used to achieve them must be indi-
vidualized for each patient, balancing the potential
for lowering A1C and anticipated long-term bene-
fit with specific safety issues, as well as other cha-
racteristics of regimens, including side effects, tole-
rability, ease of use, long-term adherence, expense,
and the nonglycemic effects of the medications.
Type 2 diabetes is a progressive disease chara-
cterized by worsening glycemia; higher doses and
additional medications are required over time if
treatment goals are to be met.

Metformin. In most of the world, metformin
is the only biguanide available. Its major effect is to
decrease hepatic glucose output and lower fasting
glycemia. Typically, metformin monotherapy will
lower A1C levels by ~ 1.5 percentage points?’#. It
is generally well tolerated, with the most common
adverse effects being gastrointestinal. Metformin
monotherapy is not usually accompanied by hypo-
glycemia and has been used safely, without causing
hypoglycemia, in patients with prediabetic hy-
perglycemia®®. Metformin interferes with vitamin
B12 absorption but is very rarely associated with
anemia’?’. The major nonglycemic effect of me-
tformin is either weight stability or modest weight
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va emitevy el now va duatnon et extt poxdv.

Me fdon tg mpoavagpebeioeg OeTinéc emi-
0QdOELS TWV VYLELVOILOWLTNTIXAY TTOQEUPAOEWY,
ov ouviiBwg eupavitoviol oUvioua, o dLAQXELD
efOOUAdMV 1| UNVAV, aXSUOL ROL TTOWV ATtd TNV OY)-
novtrt ardiewa fdoovg, 1 viobémon avdioymv
UETQWV e OTOYO T UELMON TOV COUATIROU BAOOVS
%Ol TV AOENON TS uoLrig QAOTNELOTNTOS, TTOE-
meL vo meguhapfdvetal oty exdotote Beparteuti-
1| otpaTnywry Tov drofnty. H amdleio axdun xon
4 whdv ovyvd PeATLOVEL THV VITEQYAURALULAL.
Q0T600, 1 TEQLOQLOUEVY UOXQOYOOVLO. OTTOTENE-
opanromro tétowwv lifestyle mpoypauudtov ot
OLaTENON TOU YAURALUROU OTOYOU VITOOELUVUEL
™MV avoyrodTnTo. TEOOONKNG PUQUAREVTIXNG
aymynig, oe dlhote dlo yoovixd didotmua, ot
ueydin mierovomro twv aofevdv pe diofrtn To-
mov 2.

Daguarevtinoi Tagdyovreg

To yapaxtnELotnd SAwv TOV UEYOL OTLYUNS
OLABEOLUMV  VITOYAURALRADV TOQOYOVIWY, STV
XONOLoToLoUvVTIOL g povobepameio, ouvopito-
vtau otov mivora 1. H aroteheopotindtra vdoe
avtdafnurnig ayoyns (wovoBepameio 1 ouvdva-
OUGS TOQAYOVIMVY) OTOV EAEYYO TS YAvxrouulog,
Omwg TaaTEElTaL 0TS dLAQOQES HAMVIRES UEAE-
teg ®aBoQiteTon TG00 ad TOL LOLAITEQO X OLQUNTNOL-
otrd ™G, 600 %ol omd ™ dudExeELe TOU doPritm,
Ta aQywd enimeda yAurotng xotd ™ dudyvwon
O TNV TTOONYOUUEVY] POQUAXEVTIRY arymyn. Baot-
%OG TOLOAYOVTAS 0TV ETUAOYY] RATYOQIOS QooUd-
%OV 1| POQUOAEVTIXOU TTOQAYOVTQ UECH ATt TNV
Ol kotnyopia, 1600 notd ™V €vagEn, 600 xou
%atd TV T0mOoTOinoN TS Bepameiog, amotelel To
emimedo yAurouprot eAEyyov mov moQUTNEETOL
™ OUyxeEXQUEVY yooviri) otyw|. Ewdxdtepa, 6-
tav ta enimedo yhuropuiag etvor vymid (HbAlc
>8,5%), ouviotdvtal xotnyoeies avudiopnTinig
AYWYNS OV TOQOVOLdtouv ueyahiteon xo ToryU-
TEQN OTOTEAECUOTIXOTNTO OTNV EAATTOON TNG
vreQyAvroupiog, M evdeyxouévog mootelveTal 1)
€vapgn Bepameiag amevbeiag e ovvdvaoud gap-
udxwv. Qotéoo, aobeveis ue medopaty £voQEN
OLafiTn ovvi|BmS AVTOTORQIVOVTOL LKOVOTTOLTLRA
o€ Mydtepo evtatinég Bepamevtivég mapeufdoeLg
oe oyéon ue toug aobeveic ue peyolitepn dido-
#ewo vooou®, ‘Ortav 1o emimedo yhvrouwpiog Poi-
oxoviow xovtutepa otov otoxo (HbAlce <7,5%),
TEOTEVOVTAL VTTOYAMURALULKOL TTOQAYOVTES UE WUL-
%p0teEN duvordtnra eAdTTmoNS TS YAurowpliog 1
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loss, in contrast with many of the other blood glu-
cose— lowering medications. The UKPDS demon-
strated a beneficial effect of metformin therapy on
CVD outcomes’, which needs to be confirmed. Re-
nal dysfunction is considered a contraindication to
metformin use because it may increase the risk of
lactic acidosis, an extremely rare (less than 1 case
per 100,000 treated patients) but potentially fatal
complication’!. However, recent studies have sug-
gested that metformin is safe unless the estimated
glomerular filtration rate falls to <30 ml/min>2.

Sulfonylureas. Sulfonylureas lower glycemia
by enhancing insulin secretion. In terms of efficacy,
they appear to be similar to metformin, lowering
AlC]levels by ~ 1.5 percentage points?®*°, The ma-
jor adverse side effect is hypoglycemia, which can
be prolonged and life threatening, but such epi-
sodes, characterized by a need for assistance, co-
ma, or seizure, are infrequent. However, severe e-
pisodes are relatively more frequent in the elderly.
Chlorpropamide and glibenclamide (known as
glyburide in the U.S. and Canada), are associated
with a substantially greater risk of hypoglycemia
than other second-generation sulfonylureas (gli-
clazide, glimepiride, glipizide, and their extended
formulations), which are preferable (Table 1)33-4,
In addition, weight gain of ~2 kg is common fol-
lowing the initiation of sulfonylurea therapy. Al-
though the onset of the glucoselowering effect of
sulfonylurea monotherapy is relatively rapid com-
pared with, for example, the thiazolidinediones
(TZDs), maintenance of glycemic targets over
time is not as good as monotherapy with a TZD or
metformin®. Sulfonylurea therapy was implicated
as a potential cause of increased CVD mortality in
the University Group Diabetes Program (UGDP)
study>®. Concerns raised by the UGDP that sul-
fonylureas, as a drug class, may increase CVD
mortality in type 2 diabetes were not substantiated
by the UKPDS or ADVANCE study®!%. The gly-
cemic benefits of sulfonylureas are nearly fully
realized at half-maximal doses, and higher doses
should generally be avoided.

Glinides. Like the sulfonylureas, the glinides
stimulate insulin secretion, although they bind to a
different site within the sulfonylurea receptor?.
They have a shorter circulating half-life than the
sulfonylureas and must be administered more fre-
quently. Of the two glinides currently available in
the U.S,, repaglinide is almost as effective as me-
tformin or the sulfonylureas, decreasing A1C le-
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ue poadvtepo gubud dopdong.

Ioopavae, N emAioyy Tov yAvrayuxov otd-
KOV %O TNE XOTAAMNANG aywyNS Lot VO TV ETITEV-
EN tov, mpémel va eEatopreveTon og ®A0e aoBevn,
otaBuitovrag ™ duvatdtnta ueiwong g HbAlc
%O TOU OVOUEVOUEVOU UOXQOYOGVIOU OPENOUS UE
Bénata aopdlelag, avemBiuNTWVY EVEQYELDY, O-
VOYNG, EVROAAS OTH YONOY, UORQOYQOVLAS OUU-
UGEPWONG, ROOTOUS KOL U YAUROUWUROV ETLOQA-
OEMV TOV Qaoudrov. Emumhéov, ®abdg o duafritng
tomov 2 amotelel o eEglooduevy vooo TTov xa-
paxtnoiletan amd otadiont] emdeivoon g yhv-
noupiog, peyohitepeg OG0ELS %ol EMLITEGOOETOL
QPOQUOXEVTIXOL TTOOAYOVIES OITALTOVVIL TTQOO-
devtind yuo ™) poroyedvia entitevEn twv Bepa-
TEVTIRMV OTOYWV.

Merpoguivy. ZT1g TEQLOOGTEQES TEQLOYES TOV
1OOUOU, M UETPOQUIVY aoteel T povaduxy Oua-
B€owun dryovavidn. Baows| dpdomn g elvan 1 pei-
WON TS NTOTLRNG TOUQAYWYNS YAUROING oL TNG
yhvroupiog vnoteiag. ZuvnBwg, 1 povobepasteio
ue uetpopuivn ehattmver ta emméda HbAlc meoi-
nov xatd 1,5%%7%°. Tevinme, eivar ®ahd avext,
EVM OL HUQLEC AVETLOVUNTES EVEQYELES TNG TQOEQ-
KOVTOL 0TS TO YAoTREVTEQWXO ovothua. H povobe-
poameio ue petpoouivn dev ouvodevetar ouviiBmg
oo vmoyhvrouieg xou €xeL yonowomownel pe
aopdlelo og aoBeveig pe mEodrafntini veQyiv-
noupia, yweic va mporoléoer vroyhvroupio’.
Eumiénetan oty amopedgnomn g Prranivig B12,
OMA TOAD Omdvia. OYETICETAL UE TV EUPAVLON
avoupioc?’.

H xdoia un vwoylvrounty dpdon g eivol
duationon tov cwpatikol fAQoug 1 axduo 1o M
uétolor puelmor| tov, og avriBeon pe Tovg VIGAOL-
moug avtdlafnurovg mopdyovtes. Emumpdobeta,
omv ueréty UKPDS mopatmenfnre evepyetxy
emidpaon e ota xaedioyyeiand cvupdpnora’, ye-
yovég mov mpémel va emPepormbei. H mapovoia
vepEung averdoxelas Bemoeltor avtévoelsn yo
™) X0 YNON UETPOQUIVIG, ®OOWDS uwoQel vo avEN-
o€l TOV %{(VOUVO EUPAVIONS YoAarTXNS 0EEMONG,
wog eEapetnd ondviag (Mydtepo omd 1 mepi-
mrowon og 100.000 Bepamevduevoug aobevels), ah-
MG Suvnuind Bavamedpac emumhoxicl. Qotdoo,
TEOOoQATES UEAETES YOQAXTNOICOUVY TN XENON TS
0opalY, EXTOC av 0 QUOUGE OTTELRAUOTIXTC S ON-
one eivaw < 30 ml/min°2.

ZovApovuviovgics. OL COVAPOVUAOVQIES UELD-
vouv ™V yAurouuior OLeyelpovtag v €xxroLom Lv-
OOVAIVNG. Q¢ TEOC TNV QITOTEAEOUATIRGTITA TOVG,

vels by ~ 1.5 percentage points. Nateglinide is so-
mewhat less effective in lowering A1C than repa-
glinide when used as monotherapy or in com-
bination therapy>’*. The risk of weight gain is si-
milar to that for the sulfonylureas, but hypogly-
cemia may be less frequent, at least with nate-
glinide, than with some sulfonylureas®*>’.

a-Glucosidase inhibitors. o-Glucosidase in-
hibitors reduce the rate of digestion of polysac-
charides in the proximal small intestine, primarily
lowering postprandial glucose levels without
causing hypoglycemia. They are less effective in lo-
wering glycemia than metformin or the sulfony-
lureas, reducing A1C levels by 0.5-0.8 percentage
points®. Since carbohydrate is absorbed more di-
stally, malabsorption and weight loss do not occur;
however, increased delivery of carbohydrate to the
colon commonly results in increased gas pro-
duction and gastrointestinal symptoms. In clinical
trials, 25-45% of participants have discontinued o-
glucosidase inhibitor use as a result of this side
effect?®90,

One clinical trial examining acarbose as a
means of preventing the development of diabetes
in high-risk individuals with impaired glucose to-
lerance showed an unexpected reduction in severe
CVD outcomes few adverse consequences of such
life®®. This potential benefit of a-glucosidase
inhibitors needs to be confirmed.

Thiazolidinediones. Thiazolidinediones (TZDs
or glitazones) are peroxisome proliferator—activated
receptor y modulators; they increase the sensitivity
of muscle, fat, and liver to endogenous and e-
xogenous insulin (“insulin sensitizers”)?!. The data
regarding the blood glucose—lowering effectiveness
of TZDs when used as monotherapy have demon-
strated a 0.5-1.4 percentage point decrease in
A1C. The TZDs appear to have a more durable ef-
fect on glycemic control, particularly compared
with sulfonylureas®. The most common adverse
effects with TZDs are weight gain and fluid re-
tention, with peripheral edema and a twofold in-
creased risk for congestive heart failure®-%2, There
is an increase in adiposity, largely subcutaneous,
with some reduction in visceral fat shown in some
studies. The TZDs either have a beneficial (pio-
glitazone) or neutral (rosiglitazone) effect on a-
therogenic lipid profiles®>%4. Several meta-analyses
have suggested a 30-40% relative increase in risk
for myocardial infarction®® with rosiglitazone.
On the other hand, the Prospective Pioglitazone
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elvol TOQOTAOLES UE TNV UETPOQUIVY, ONAod1)
ehattvouy ta emimeda HbAlc mepimov notd
1,5%%64°. H oo avemBopnm evépyeld Tovg &i-
VoL 1) TEGXANON VTOYAURALULAY, TTOU UITOQEL VOl E(-
VOLL TTUQATETOUEVT] KOL ETUIVOUVY] OROUOL ROL YLOL
™ Cwnf Tov aoBevois. Qot600, TEToln EmTELOSOLN
VITOYAUXOLULDY, TTOV VO, QUK TNOILOVTOL 0Tl K-
L0l KOLL VOL OTTALTOUVV TNV TTOQOYT] UTTNQECLMV VYELAG,
dev ovpPaivouv ovyvd. Idviwg, emelcodio pueya-
Mitepng ocofapdttag elvor oxetind ovyvoteQa
0ToUg NAxLouEvoug aobeveic. H yhwoompomauidn
®aL M yMPevriauidn (yvmom) wg ylumovpidn otig
HITA xou tov Kavadd) ovoyetiCoviol ue onpovet-
1A VPNAGTEQO RIVOUVO EUPAVLONS VITOYAUROLULDV
oe oUyxQLon ue dileg covhgovuhovpieg deuvite-
ong yevedg (Yhunhalidn, ylupempidn, yAvmtion),
ot omoieg #aw motudvron (Iiv. 1)°334, Emmhéov,
N avEnon Tov ompotvoy PAEovs meQmov ratd 2
%AA astotelel ouyve emandiovbo g Evapng Oe-
QOUTELOS UE TTOQAYOVTO CUTHS TGS RATIYOQLaS. AV
%ol 1 €voEEn TS vmoyhvrouuxig dpdong twv
GOUAPOVUAOVQLAIV, GTAV YONOLUOTOLOUVTAL WS UO-
voBepameia, eivar oxeTnd Tayelo. CUYRQLVOUEVY
ue v oavtiotoryn tov  Belaloldivediovadv
(TZDs), n datijonon Tov yAurayuxos otéyov ua-
®pomedbeoua dev elvar eEloov xali| og oyéon e
mv avriotoym twv TZDs 1 ¢ petgpopuivne. =m
uerétn UGDP (University Group Diabetes Pro-
gram), 1 Bepameio ue covApouvuAovEieg CUOYETI-
omue pe avEnon g xoedloyyelaxng Bvitdn-
10, Qotéo0, otic uehérec UKPDS naw ADVAN-
CE 0ev moagomnondnxov ovdloyo amoteléopno-
1012, O yhorowpuréc SpAoelg Twv GOVAQPOVUAO-
QLW ETLTUYYAVOVTAL CUVHOMS UE TN WLOT| TG UEYL-
0TNg EMTEETTS OGONG TOVG, YLd VTG %ol VYPNAS-
TeQES 00ELS HAAS ElVOL YEVIXA VO OTTOPEVYOVTOL.

Iwideg. ‘Omwg oL 6oVApOVUAOUQLES, OL YALVI-
dec Oleyelpouv v €xxQLON LVOOUAIVNG, ouvOEo-
VIOl OUmS 0 SLOPORETIHG TUHUOL TOU VITOOOYEN
Twv covhgpovulovpdv. O yodévog nuioeiag tmng
TOUG €lvaL IrQOTEQOC OE OYEDN UE TOV AVTIOTOLYO
TOV OOUVAQOVUAOUQLIV %Ol ETOUEVMS TTOETEL VO
X0ENYOoUvVTOL Lo OUYVA. ATtS Tig OU0 YMVideg mov
®ratd TV Tapovoo mepiodo elval dtabgoueg oTIg
HIIA, 1 oemoryhvidn eivon oyeddv eEloov amote-
AECUOTIXY UE TN UETQPOQUIVY 1 TIE COVAPOVVULOU-
oleg, ehattadvovrag ta emimeda HbAlc mepimov
ratd 1,5%. H vateylvidn eivar Aydtego amote-
Aeopatinvi ot uelmon g HbAlc oe oxéomn pe m
emayAvidT, T600 GTOV YONOLUOTOLETAL (G UOVO-
Oepaueia, 600 naL oe cuvdvaouévn Bepameio’’8,
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Clinical Trial in macrovascular events (PROactive)
demonstrated no significant effects of pioglitazone
compared with placebo on the primary CVD out-
come (a composite of all-cause mortality, nonfatal
and silent myocardial infarction, stroke, major leg
amputation, acute coronary syndrome, coronary
artery bypass graft or percutaneous coronary in-
tervention, and leg revascularization) after 3 years
of follow-up®’. Pioglitazone was associated with a
16% reduction in death, myocardial infarction, and
stroke — a controversial secondary end point repor-
ted to have marginal statistical significance . Me-
ta-analyses have supported a possible beneficial ef-
fect of pioglitazone on CVD risk. Although the
data are less than conclusive for a CVD risk with
rosiglitazone or a CVD benefit with pioglitazone,
we have previously advised® caution in using e-
ither TZD on the basis that they are both asso-
ciated with increased risks of fluid retention and
congestive heart failure and an increased incidence
of fractures in women and perhaps in men3>61:6270,
Although the metaanalyses discussed above are
not conclusive regarding the potential cardiovascu-
lar risk associated with rosiglitazone, given that o-
ther options are now recommended, the consensus
group members unanimously advised against using
rosiglitazone. Currently, in the U.S., the TZDs are
approved for use in combination with metformin,
sulfonylureas, glinides, and insulin.

Insulin. Insulin is the oldest of the currently
available medications and, therefore, the treat-
ment with which we have the most clinical
experience. It is also the most effective at lowering
glycemia. Insulin can, when used in adequate
doses, decrease any level of elevated A1C to, or
close to, the therapeutic goal. Unlike the other
blood glucose-lowering medications, there is no
maximum dose of insulin beyond which a thera-
peutic effect will not occur. Relatively large doses
of insulin (=1 unit/kg), compared with those re-
quired to treat type 1 diabetes, may be necessary to
overcome the insulin resistance of type 2 diabetes
and lower A1C to the target level. Although initial
therapy is aimed at increasing basal insulin supply,
usually with intermediate- or long-actinginsulins,
patients may also require prandial therapy with
short- or rapid-acting insulins (Fig. 1). The very
rapid-acting and long-acting insulin analogues ha-
ve not been shown to lower A1C levels more ef-
fectively than the older, rapid-acting or interme-
diate-acting formulations’'73, Insulin therapy has
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Start with bedtime intermediate-acting insulin
or bedtime or morning long-acting insulin
(can initiate with 10 nits or 0.2 units per kg)

Check fasting glucose (finger stick) usually daily and increase
dose, typically by 2 units every 3 days until fasting levels are
consistently in target range (3.9-7.2 mmol/l [70-130 mg/dI]). Can
icrease dose in larger increments, e.g., by 4 units every 3 days,
if fasting glucose is > 10 mmol/I (180 mg/dl)

|

A1C = 7% after 2-3 months |

No
If Hypoglycemia
occurs, or fasting
glucose level < 3.9
mmol/l (70 mg/dl),
reduce bedtime dose by
4 units or 10% —
whichever is greater

\\ies

If fasting bg is in target
range (3.9-7.2 mmol/l [70-
130 mg/dl]), check bg
before lunch, dinner, and
bed. Depending on bg
results, add second
injection as below. Can
usually begin with ~ 4units
and adjust by 2 units every
3 days until bg is in range

! T

Cor_mnue Pre-lunch bg Pre-dinner bg Pre-bd bg
regimen. out of range. out of range. aout of range.
Check Add rapid- Add NPH insulin at Add rapid-
A1C every acting insulin breakfast or rapid- acting insulin

3 months at breakfast® acting at lunch at dinner

|

A1C = 7%
after 3 months

l Yes

Recheck pre-meal bg levels and if
out of range, may need to add
another injection. If A1C continues
to be out of range, check 2 h
postprandial levels and adjust
preprandial rapid-acting insulin

Fig. 1. Initiation and adjustment of insulin regimens. Insulin regimens should be designed taking lifestyle and meal
schedule into account. The algorithm can only provide basic guidelines for initiation and adjustment of insulin. See
reference 90 for more detailed instructions. aPremixed insulins not recommended during adjustment of doses; however,
they can be used conveniently, usually before breakfast and/or dinner, if proportion of rapid- and intermediate-acting
insulins is similar to the fixed proportions available. bg, blood glucose.

O xivdvvog avEnong tov copatrot Baooug eivor
TOQOUOLOG EXEIVOU TV OOVAPOVUAOUQLMV, SUMS M
TEOUAN O VITOYAVROLULGIV, TOUA(LOTOV UE TNV VO
TEYMVIdN, elvar cogpac Mydtepo ouyvip®.
Avaoroleis ™ a-yAvrooiddons. Ov ovooTo-

beneficial effects on triacylglycerol and HDL
cholesterol levels, especially in patients with poor
glycemic control (74), but is associated with weight
gain of ~2-4 kg, which is probably proportional to
the correction of glycemia and predominantly the
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Aelg g a-yhvroowddong empoadivouv to guiud
TEYPNS TWV TOMCORYAQLTMOV 0TO eYYUS Aemto €vre-
00, EAOTTAOVOVTAS KUOIMGS TOL LETOLYEVUALTIRA ETT{TTE-
da YAurding, xmelc va mpoxahotv vroyAvroupic.
Eivar Mydtego ammoteheopatirol oe ox€on ue
UETQOQUIVY 1 TIC COUAPOVUAOUQIES, UELDIVOVTAS TOL
enimedo. HbAlc mepimov xard 0,5-0,8%%. Koabag
oL VOATAVOQUXRES ATTOQQOPOVIOL OF TTEQLPEQLHO-
TEQX UEQN TOV YOUOTQEVTEQLXROU OUOTHUATOS, OEV
mopaTnoeltal duoamoEdenon 1] andielo Pd-
povg. Qotdoo, 1 avEnuévn droxEtevon vdoTov-
Bpdxrwv oto may ¥ €viepo ovyvd odnyel otV VEQE-
TOQAY WYY ALEQIWV RO TNV EUPAVLOT YOOTQEVTEQL-
DOV EVOYMUATOV. ZTIC RMVIRES LELETEC AVAPEQE-
T Ot 25-45% tav 000eviv duomdmrouy T AMjym
OVOOTOMEMV TNE A-YAUROOLOAONS AOYM 0TV TV
noeveQYELV2,

e pia xMvirn pelétn, mov diepevvoioe
xo1ion mg axaePStng wg uéoov mESAnyng g o-
vamtuEng dafiity oe vYnAoy ®vOUvou dtoua ue
dratagayy avolig yAurding, magotnondnxe ueiw-
on ota ooPad rapdiayyewoxd telnd onuelo®.
Avti 1 duvnur] evepyetiry) dQAOT TWV AVOOTOAE-
vV TG a-yAuxoolddong meémel vo emPeformbet
UE TEQLOOGTEQES UENETEC.

Ocialoiiowedioves (TZDs). O BeraloMdive-
dudveg 1 yMtoldves amotehovv QUOWLOTES TOV
PPARYy (Peroxisome Proliferator-Activated Rece-
ptor v) xow avEdvouv v gvononoio Twv meQLpe-
owav otdv (e, uurdg %ot MrTddng 1otdg)
omv evdoyevn xow eEwyevij tvoovhiv®l. To dedo-
UEVOL TTOU OLPOQOVY TNV OUTOTEAECUATIXOTNTO TV
TZDs oty eAdTTmon ™G YAVROLUIOS ROTODELRVU-
ouvv ueiwon tov emmédmv g HbAlc notd 0,5-
1,4%. Emiong, n exidpaoi] Toug oto yAuropund
€heyyo (VoL Lo HOXQOYQEOVLO, LOTMG CUYRQLVOUE-
VIl UE TV aVT{OTOLYN TV GOVAQOVUAOLELHVY. OL
®UQLES TAQEVEQYELEC TOVG elva 1) A¥ENON ToV Pd-
QOUC XOL 1] ROTARQATNON VYQWDV, UE TNV EYROTA-
OTOON TTEQLPEQLXOU OLONUATOS RO TV CUENCT] KL
Td 2 OES TOU HLVOVVOU EUPAVLONG OUUPOONTIXNG
#0pdtomc avemdonelac® 02, Eldwdtepa, mapat-
pettan avEnon g Mrddoug udtag, Wing Tng vro-
ddpLag, e oxetwn pelwon Tov omhoyyvirov Al-
movs. O TZDs €yovv eite gvegyetny| (ToyAtto-
Covn) eilte ovdétepn (pootyMtalovn) emidoaom
oto afnEoydvo Amdaurd TEopih®3%4, TTohhég
ueto-ovorvoels emPefordvovy oxenny avEnom
®atd 30-40% tou nvdUVOU yLo EPpQAY IO TOU PUO-
rapdlov pe ™ yo1on eooyMtatévng [65,66]. Q-
01600, ot ueréty PROACTIVE (Prospective Pio-
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result of the reduction of glycosuria. Insulin the-
rapy is also associated with hypoglycemia, albeit
much less frequently than in type 1 diabetes. In cli-
nical trials aimed at normoglycemia and achieving a
mean A1C of ~7%, severe hypoglycemic episodes
(de- fined as requiring help from another person to
treat) occurred at a rate of between one and three
per 100 patient-years®”>77, compared with 61 per
100 patient- years in the DCCT intensive therapy
group*. Insulin analogues with longer, nonpeaking
profiles decrease the risk of hypoglycemia modestly
compared with NPH, and analogues with very short
durations of action reduce the risk of hypoglycemia
compared with regular insulin?®7”.

Glucagon-like peptide-1 agonists (exenatide).
Glucagon-like peptide-1 (GLP-1) 7-37, a naturally
occurring peptide produced by the L-cells of the
small intestine, potentiates glucose-stimulated
insulin secretion. Exendin-4 has homology with the
human GLP-1 sequence but has a longer circulating
half-life. It binds avidly to the GLP-1 receptor on
the pancreatic p-cell and augments glucose-
mediated insulin secretion®?. Synthetic exendin-4
(exenatide) was approved for use in the U.S. in 2005
and is administered twice per day by subcutaneous
injection. Although there are less published data on
this new compound than the other blood
glucose—lowering medications, exendin-4 appears to
lower A1C levels by 0.5-1 percentage points, mainly
by lowering postprandial blood glucose levels’-51,
Exenatide also suppresses glucagon secretion and
slows gastric motility. It is not associated with
hypoglycemia but causes a relatively high frequency
of gastrointestinal disturbances, with 30-45% of
treated patients experiencing one or more episodes
of nausea, vomiting, or diarrhea’3!. These side
effects tend to abate over time. In published trials,
exenatide is associated with weight loss of ~2-3 kg
over 6 months, some of which may be a result of its
gastrointestinal side effects. Recent reports have
suggested a risk for pancreatitis associated with use
of GLP agonists; however, the number of cases is
very small and whether the relationship is causal or
coincidental is not clear at this time. Currently,
exenatide is approved for use in the U.S. with sul-
fonylurea, metformin, and/or a TZD. Several other
GLP-1 agonists and formulations are under
development.

Amylin agonists (pramlintide). Pramlintide
is a synthetic analogue of the f-cell hormone
amylin. It is administered subcutaneously before
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glitazone Clinical Trial in macrovascular events)
deVv LOTOTAONKRAV ONUOVTIXES ETLEQOES TNE TTLO-
YMTOLOVNG 0TO TOMTEVOV HOQILOYYELOXO ONUETD
(BvntémTa omoraodnmote awtiohoyiag, un Bavor-
OO %Ol OLOTNAG Eupearyua puorapdiov, ayyel-
oxo eyre@oMrd emeloddlo, oEV otegaviaio ovv-
00U, OYYELOTAOTLRY 1] CLOQTOOTEPAVLALICL TOQJ-
HOUYPY], ORQWTNOLOOUOS HOL ETAVALUATWOY AT
dnov) oe oy€on ue to placebo, petd v oAORM]-
owon 3 yodvav mapoxrorovtnonc®’. Avtibeta, 1
¥o1oN moyMtalovng ovoyetiotxe, ue 0QLOXG ETti-
7100 OTOTLOTIRNG ONUOVTIXGTNTOGS, UE UEIMON ROTA
16% twv BovdTwv, TV ERPOUYUATMOV TOU HUOROQ-
OOV %Ol TOV EYREPAMAWDY, EVOL OUPIAEYOUEVO dEV-
1e0evOV TEM®S onuelo g uehémc®’. Audpopeg pe-
TA-0VOAMIOELS VITOdEVIOUV TV OOV WEEALUN
enimroon ™g moyMTalovng otov ®oQALayYELHO
#vOuvo®. Av xou ta uéyol otymic dedoudva dev
elvan oplotrd VIEQ ™G UmapENg ®adiayyelomou
wvdUVOU Ue TN YeNon eootyMtatévng 1 xapdiory-
YeLomg TEooTtaoiog Ue T xo1on moyMtaldvng, ol
OUYYQAQELS €YOouV 10N TEOTEIVEL OTOV TEONYOUE-
vo Ogpamevtind akyéeduo® my mpooexrtiny xoom-
ynom twv TZDs el ™) Pdon g CLOYETIONG TOUS UE
QVENUEVO RIVOUVO ROTORQATNONG VYQWDV, CUUPOQN-
TIHNG ROQOLOXNG AVETTAOHELAS ROL ROTOYUATWV OTIS
yuvaixeg, xou mbavétoro ®ou otovg Gvdpeg ol
6270 Av %ou 10, OTOTELEOUOTOL TWV TQOUVAPEQDE-
VIWV UETO-AVOMICEMV dEV UITOQOUV Vo BemonBouv
OUUTTEQAOUOTIXG OXETRA UE TOV TOAVE %apdiary-
vewkod %ivduvo g pootyMtaldvng, now %abwg
VITAQYOVV %o AAAES ETMAOYES avVTLOLOPNLTHNG Cryod-
Yiig, oL ovyyQapelc oudpmva cuufouvietovy TV
ooy xoonynong mg eootyMtatévns. Exl tov
mopdvrog, oug HITA €yel eynolBel n yonon twv
TZDs og cuvdUOoUS UE T UETQOQUIVT, TIS COVAPO-
VUAOVQLES, TLg YMVIOES RO THV LVOOUALVY).
Ivoovdivy. H woouhivy eivar 1 maioudteon
ot TS VITAQYOVOES (POQUONEVTIRES AYWYES KO,
ETOUEVMG, TO PAQUOXO [UE TNV UEYOAITEQN RALVLKY
eumelpta. Tawtdypova, amotehel TV O AmoTeAE-
ouotwy] Begameio Yo T uetwon g yAurauiog.
SUYHERQLUEVQ, 1) LVOOUALIVY, GTav yoomyeltoL o€
emaureig ddoele, umopel va ehattdoel v HbAlc,
600 VYmA now av eivor, oe emimedo ®ovrd 1 too ue
10 OepamevTing 01dY0. Ze avtiBeon pe Tovg VIo-
AOLTTOUG VITOYAURALUMHKOUS TTOQAYOVTES, OEV VTTdQ-
YEL UEYLOTN OG0T YOO YNONS TS LVOOUAIVNG TTEQOL
oo v omoia va xabiotoron avevepyn. Yyniote-
oeg ddoeLg tvooviivne (=1 U/kg) amattovvion ov-
VIBWGS YLoL TV OVTLUETOTLON TG LYOOUMVOQVTI-

meals and slows gastric emptying, inhibits glucagon
production in a glucose-dependent fashion, and
predominantly decreases postprandial glucose
excursions®. In clinical studies, A1C has been
decreased by 0.5-0.7 percentage points®2. The
major clinical side effects of this drug are gastro-
intestinal in nature. ~30% of treated participants
in the clinical trials have developed nausea, but this
side effect tends to abate with time on therapy.
Weight loss associated with this medication is
~1-1.5 kg over 6 months; as with exenatide, some
of the weight loss may be the result of gastroin-
testinal side effects. Currently, pramlintide is ap-
proved for use in the U.S. only as adjunctive
therapy with regular insulin or rapid-acting insulin
analogues.

Dipeptidyl peptidase four inhibitors.

GLP-1 and glucose-dependent insulinotropic
peptide (GIP), the main insulinotropic peptides of
intestinal origin (incretins), are rapidly degraded
by dipeptidyl peptidase four (DPP-4). DPP-4 is a
member of a family of cell membrane proteins that
are expressed in many tissues, including immune
cells**. DPP-4 inhibitors are small molecules that
enhance the effects of GLP-1 and GIP, increasing
glucose-mediated insulin secretion and suppres-
sing glucagon secretion®*#*, The first oral DPP-4
inhibitor, sitagliptin, was approved by the Food
and Drug Administration in October 2006 for use
as monotherapy or in combination with metformin
or TZDs. Another DPP-4 inhibitor, vildagliptin,
was approved in Europe in February 2008, and se-
veral other compounds are under development. In
clinical trials performed to date, DPP-4 inhibitors
lower AlClevels by 0.6-0.9 percentage points and
are weight neutral and relatively well tolerated3>84,
They do not cause hypoglycemia when used as mo-
notherapy. A fixed-dose combination pill with me-
tformin is available. The potential for this class of
compounds to interfere with immune function is of
concern; an increase in upper respiratory infe-
ctions has been reported*.

How to initiate diabetes therapy and
advance interventions

Except in rare circumstances, such as diabetic
ketoacidosis or patients who are extremely cata-

bolic or hyperosmolar or who are unable to hy-
drate themselves adequately (see SPECIAL CON-
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otoong xaL v eldttoon s HbAlc ota enineda
otoy0c oto dwafnty timov 2 o OUY®QLON UE TO
duafnn timov 1. Av o 1 apywi| Bepameia oto-
xeveL oV avEnon Twv Pacik®dv emITEdMV LVOOU-
AMvng, ouvnBme pe ™ x0MoN WWOOUVMVAYV eVOLALE-
ong 1 wordg dpdong, ou aobeveic uropel emiong
va eLdlovtol QUOULON TV UETOYEVUATIXDV ETTL-

~ -

TE WV YAurOIng, ue ™ xonon wxeng 1 toyelog
dpdong voovvav (Zy. 1).

To avdioyo vmegroyeiog xat woxQdg dudo-
%neg dpdong Oev QOIVETOL VO EAITTWOVOUV TNV
HbAlc mo amoteheopotind o€ OxEoN e TO TQON-
yovueva, oxevdouata tayeiog  evidueong dudo-
rewag dpdonc’ 3. H woovhMvobepasteio mapovotd-
Ceu evepyenxrn emidoaomn ot emimeda TOLOXUAYAL-
%eeoAng now HDL yolnotepoing, Wing oe aobeveic
ue Qroyd yhwrouuxd éheyyo’, ol ovoyetiCeton
£TIONG o UE AOENON TOU COUOTROU BAQOVE TTEQL-
70V ®OTd 2-4 ®IN, 1) omoia elva mBAvVWS avaloyn

SIDERATIONS/PATIENTS below), hospitali-
zation is not required for initiation or adjustment
of therapy. The patient is the key player in the di-
abetes care team and should be trained and em-
powered to adjust medications with the guidance
of health care professionals to achieve glycemic
goals and to prevent and treat hypoglycemia. Many
patients may be managed effectively with mono-
therapy; however, the progressive nature of the
disease will require the use of combination therapy
in many, if not most, patients over time, to achieve
and maintain glycemia in the target range.

The measures of glycemia that are initially
targeted on a day-to-day basis are fasting and pre-
prandial glucose levels. Self-monitoring of blood
glucose (SMBG) is an important element in adju-
sting or adding new interventions and, in parti-
cular, in titrating insulin doses. The need for and
number of required SMBG measurements are not

Yyewodtontntikég

YTAAIO 1°: Kaha tekpnpropéves 0sponsisg
Katd m Yytewvodtontntikég
Sdyvaon: »| mopeuPaoceig + Metpopuivn
+
Yytewodiontntikég Baoukr| veovAivn
nopepPdoetg —
i i
Metgoppivn Yytevodiontntikég
napepPaoec + Metpopuivn
»> +
ZovApovvrovpio*
BHMA 1 BHMA 2

napepPaoes + Metpoppivn
+

Evtatikomompévn
woovlvobepomeio

BHMA 3

YTAAIO 2°: Avyotepo KoAG Tekpnpropéves Ospansisg

Yytevodtontntikég mopepPaceis
+ Metgoppivn
+
[Moyhrtalovn
ATovcio VITOYAVKOLOV

Andrelo 0oTIkNG paog

Oidnpua/copeopnTiky  Kopdakn — ovemdpkela,

Yytevodtontntikég mopepPacelg
+ Metgoppivn
+

GLP-1 ayoviotig **
Amovcio VITOYAVKOLGOV
Andrelo Bapovc-vavtio/iperot

Yytewodiontnrikég
napeppdoec + Metpoppivn
+

TToyhralovn
+

Zovipovvrovpia *

Yytewodiontmrikég
napeppaoec + Metpoppivn
+

A 4

Boowm wveoviivn

2x- 1. "Evao&n xat moooapuoyyj ivoovivobegameiag.

H woovhwvobepameia moémet va ayedidletar Aaupdvovras vaoyn tov t1odmo Swijs xat ta yevuatra tov acbevovs. O
akyopibuos umooel va maéyel uovo facixés oonyies yia tyy évaeén xou ovluion s woovlvobeoameiag. Ia meoto-
00TeQES TANQOoQYoiEs Oes Pifrioyoapixy maoamourij 90. * Ot mooavaueuryuéves (pre-mixed) 1voovAives dev ouvioTd-
VIOL %ATA THY TQOOAQUOYY TWYV OOTEWY. 20TO00, UTOQOVY v, XONOLUOTONO0TY, ouVIjOws TEO TOV TEWIVOY 1j/%aL Tov
deimvov, av n avaloyia tayeias xat evoidueons dtdoxelas dQdonsg (vaoVAIVNG UETA TRV TQOCAQUOVY VAL TAQOUOLO,
ue g otabeoéc avaloyies wov dwatiBevrar (similar to the fixed proportions available).
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Ue TNV TOoaTNEOVUEVN OL0EBmOoN T™C YAuxaLuiog
%o arrodideTan ®vpLa Ot Petmon g YAvrolov-
oilag. EmmAgov, ) Bepauteio pe tvoovhivy oxetiCeton
UE TNV EUPAVLOT VITOYAURALIEV, OV ROL MYOTEQM
ovyvd oto drofrjtn Timov 2 oe ox€on ue To ity
tmov 1. Zvynenouuéva, o rMVIXES UEAETES TTOU
OtoYEVOV OTNV EMITEVEN guyAunaupiog ®oL OTig
omoleg Ue T X0Q1YNON WoovAhivig emttetyOnnav
entmedo HbAlc mepimov 7%, | mapotnoovuevn ov-
YVOTNTA COPAQGV VITOYAURALUARMV ETELCODIWV, -
rd avtdv wov omautovoav Ponbela amdé diho
dropo, ruuouvotov UetoEl 1 now 3 emeloddio yuo
#d0e 100 aobeveic-6m37 77, eved n avtiotoum ov-
xvoTTOL TNV opddol evtatirng Bepartelog g UEAE-
me DCCT 1jrav 614 O %ivduvog viroylvrouudy
UELDVETOL TOOO UE T1) (OO TOV OVOAGYWV LVOOUAL-
VNG TTOU XX TNOICOVTOL 0rtd TTROQIA ueyolitepng
dudprelag dQAoNG, YwEIS ROQUPMOELS, O OYEON UE
™mv avBpwmvn wwoovhivi NPH, 600 »au pe ta ovd-
roya uxprig dudoxelog dpdong o€ ox€on pe TV
#ouoTalr} toovhivn (regular)’®”7,

Ayoviatég Tov Ylovxayovouogpov rextidiov 1
(GLP-1 agonists). To yLouvroyovouoQo memtidlo
1 (GLP-1) 7-37, éva evoyevag TaQayOUevo amnd
ta L wittapo tov Aemtov evtépou memtidlo, evi-
oyUer ™V YAUroCoeEoQTMUEVY] €X%QLON LVOOUAL-
wne. H e&evdivn-4 (exendin-4) mapovoldlel oporo-
yia pe v axolovBio Tov avBowmivov GLP-1, ah-
MG yapoxtneiCetan o oo pueyohvteon Oudoxela
nuioelog Comg. Suvdéetar pe Tov vmodoyEa Tou
GLP-1 ota f ®UTtT000 TOU TOYROEATOS ROl QVEAVEL
mv yAvroloeEaptduevn €xxolon woovhivng®. H
yonon g eEevatidng (exenatide), ocuvOetiniig
nopegiig g exendin-4, eyxiBnue Yo x0MoN OTLS
HITA to 2005 pe ™ noo@n vmoddpuwy eVECEmV,
dv0 popEc NueENOimg. AV %ot oL dNUOOLEVOELS TTOV
OOV TV eEevation elvor oapmg MydteQeg o€
OYE0N UE TLG OVTIOTOLYES TWV GAAMY VITOYAURALUL-
1OV paoudxrmy, gaivetar ot 1 EEVaTiOn peldver
mv HbAlc xatd 0,5-1%, nvpimg ehottevovtag to
uetoyevpotind emimedo yhurdine’s8l. Emmidov,
HATAOTEALEL TNV €XXOLON YAOUROYGVOU ROL ETTL-
Boadivel Ty yaotoury xiviuxomra. Aev oyetite-
TOL UE TNV TEORANON VTTOYAURAULULDY, CAAd TTQOXA-
AEL YOOTQEVTEQIRES OLOTOQOYES OYETWMA OvYVd,
%©a00g 10 30-45% twv aobBevav mov Aappdvouy 1o
PAQUONO AVOPEQOUV €VA. 1] TEQLOOOTEQQ ETELOO-
da vawrtiag, epgtmv 1 Srappordv’®8l, O mpoava-
pepBeioec avemBuunteg evépyeleg uetplafovron
Ue TV TAE0d0 TOv XOVOU. e ONUOCLEVUEVES UE-
Aéteg, N eEevaridn ouvvdEetan ue omarera faovg

clear® and are dependent on the medications
used. Oral glucose-lowering regimens that do not
include sulfonylureas or glinides, and are therefore
not likely to cause hypoglycemia, usually do not
require SMBG®. However, SMBG may be used to
determine whether therapeutic blood glucose
targets are being achieved and for adjustment of
treatment regimens without requiring the patient
to have laboratory-based blood glucose testing. In-
sulin therapy requires more frequent monitoring.
The levels of plasma or capillary glucose
(most meters that measure fingerstick capillary
samples are adjusted to provide values equivalent
to plasma glucose) that should result in long-term
glycemia in the nondiabetic target range, as mea-
sured by Al1C, are fasting and preprandial levels
between 3.9 and 7.2 mmol/l (70 and 130 mg/dl). If
AlClevels remain above the desired target despite
preprandial levels that are in range, postprandial
levels, usually measured 90-120 min after a meal,
may be checked. They should be <10 mmol/l (180
mg/dl) to achieve A1C levels in the target range.
Attempts to achieve target glycemic levels with
regimens including sulfonylureas or insulin may be
associated with modest hypoglycemia, with glucose
levels in the 3.1-3.9 mmol/l (55-70 mg/dl) range.
These episodes are generally well tolerated, easily
treated with oral carbohydrate such as glucose
tablets or 120- 180 ml (4-6 oz) of juice or nondiet so-
da, and rarely progress to more severe hypoglycemia,
including loss of consciousness or seizures.

Algorithm

The algorithm (Fig. 2) takes into account the
characteristics of the individual interventions, their
synergies, and expense. The goal is to achieve and
maintain A1C levels of <7% and to change inter-
ventions at as rapid a pace as titration of medi-
cations allows when target glycemic goals are not
being achieved. Mounting evidence suggests that
aggressive lowering of glycemia, especially with
insulin therapy, in newly diagnosed diabetes can
result in sustained remissions, i.e., normoglycemia
without need for glucose-lowering medicati-
ons®”88, Type 2 diabetes is a progressive disease®,
and patients should be informed that they are li-
kely to require the addition of glucose-lowering
medications over time.

The amylin agonists, a-glucosidase inhibitors,
glinides, and DPP-4 inhibitors are not included in
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meQ(mov 2-3 ®MDV € YEOVIXRG didoTnua 6 Unvav,
7OV VOEYOUEVIS VO OQEILETAL, TOUAAYLOTOV EVUE-
QEL, OTIS YOOTQEVTEQIHES TG ToevEQYeLles. T1po-
OQPOTES AVAPOQES RAVOUV AGYO YLOL QUENUEVO KiV-
duvo mayrpeatitidag oe acheveic Vo aywyn ue
aywviotég GLP-1. Qotdoo, o apBudg tov mept-
TTOOEMV €(VOL TOM URQOG KOL ETL TOV TALOGVTOG
dev elvan EexdBoo av mpdxrettan ylo ox€on artiov
artiatov 1) amhy ovumtmon. Ztug HITA n yovjon g
eEevaridng €xetL eynolBel o ovvduaoud pe covh-
povuhovpla, petpopuivn f/xor TZD. Awdgogol G-
Mov GLP-1 ayoviotég foionovton vd avamtugy.
Aywviotég auvdivyg (pramlintide). H moopiu-
viidn amotehel ouvBennd avdloyo g oQuUAvNg
TV B ®uttdowy, auurivng. Xognyeitar vtodoing
TEOYEVUATLRA, 07T0TE EMPBEATVVEL TNV REVION TOU
OTOUAYOV, OVOUOTEAAEL TNV TOQOYWYY YAOUHROYO-
vou ue YAuroLogEOQTOUEVO TEOTO %Ol %VEIMG
EMOTTAOVEL T PETOYEVIOTLRY OLoTaoyt] TG YAURO-
3. Khviée pehérec avoagpépovy uelwon g
HbAlc »ord 0,5-0,7%8%%. Ov niprec avembiunteg
EVEQYELES TOV (POQUAROV TTROEQYOVTOL AT TO Y-
otpevteQnd ovotnua. Iepimov 1o 30% Twv aobe-
vov mov Polorovior vd aymyn WE TOAUAMVTION
eupavitouv vavtia, n omolo SUmg TEIVEL VO TEQLO-

Tier 1: Well-validated core therapies

the two tiers of preferred agents in this algorithm,
owing to their lower or equivalent overall gluco-
selowering effectiveness compared with the first-
and second-tier agents and/or to their limited clinical
data or relative expense (Table 1). However, they
may be appropriate choices in selected patients.

Tier 1: well-validated core therapies

These interventions represent the best
established and most effective and costeffective
therapeutic strategy for achieving the target glyce-
mic goals. The tier one algorithm is the preferred
route of therapy for most patients with type 2
diabetes.

Step 1: lifestyle intervention and metformin.
Based on the numerous demonstrated short- and
long-term benefits that accrue when weight loss
and increased levels of activity are achieved and
maintained, as well as the cost-effectiveness of
lifestyle interventions when they succeed, the
consensus is that lifestyle interventions should be
initiated as the first step in treating new-onset type
2 diabetes (Fig. 2). These interventions should be
implemented by health care professionals with
appropriate training— usually registered dietitians

Lifestyle + Metformin

At diagnosis: Lifestyle ++Metformin
Basal insulin
Lifestyle —
+
Metformin Lifestyle ++Metformin
Sulfonyrea®
STEP 1 STEP 2

+
Intensive insulin

STEP 3

Tier 2: Less-validated therapies

Lifestyle + Metformin
+
Pioglitazone
No hypoglycemia
Oedema/CHF
Nausea/vomiting

v

Lifestyle + Metformin
+
Pioglitazone
+
Sulfonylurea®

Lifestyle + Metformin
+
GLP-1 agonist®
No hypoglycemia
Weight loss
Nausea/vomiting

Lifestyle + Metformin
+
Basal insulin

Fig. 2. Algorithm for the metabolic management of type 2 diabetes; Reinforce lifestyle interventions at every visit and check
AIC every 3 months until A1C is <7% and then at least every 6 months. The interventions should be changed if A1C
is 27%. aSulfonylureas other than glybenclamide (glyburide) or chlorpropamide. blnsufficient clinical use to be
confident regarding safety. See text box, entitled TITRATION OF METFORMIN. See Fig. 1 for initiation and

adjustment of insulin. CHF, congestive heart failure.
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owotel mpoodevtnd. Emmhéov, n yoprjynon moou-
MVTIONG €XEL CUOYETLOTEL LLE THV OTTWAELD TTEQITTOU
1-1,5 xho¥ BX o€ mepiodo 6 unvav, mov amodide-
TOL, EV UEQEL OTIWE XL OTNV TTEQITTWON TN eEeva-
TdNG, OTA TEORAAOVUEVAL YAUOTOEVTEQLRA EVOYXAI|-
uara. Exl tov mopdvrog, 1 oo g mooulivtiong
€xeL eynoel povo otg HITA, g emmpdobetng
oywYNS OTNV RQUOTAAAXKY LVOOUAIVY 1] OTCL TOYEMS
dpMVTA AVAAOYOL LVOOUMVAV.

Avaoroleis g dmentiovA-menriddons 4 (Di-
peptidyl Peptidase 4-DPP-1IV). To. memtidio GLP-1
xatr GIP (Glucose-dependent Insulinotropic
Peptide-yAunoloeEaQuwuevo tvoouMvEuoQpo me-
7tidLo), Tor nUpLa LVOOVAMVETQOTOL TTEMTIOLOL EVTE-
ouNg TEOEAEVOEMS («LVRQETIVES»), OLAOTMVTOL
tayémg and to €éviupo DPP-IV. To DPP-IV aso-
tehel UEQOG ULOC OLROYEVELAS TTQWTEIVAV TNG HUT-
TAQWIS UEUPRAVNS, OV expAovtal o TOAOTG
LOTOUG, CUUTEQLAOUPOAVOUEVOV TV OVOGOLOYLHWV
wttdowv. Ov avaotoleic tov DPP-IV gival uxod
uoéotoe wov dieyeigovv ) dEAON TV TETTLOIWV
GLP-1 »aw GIP, awEdvovrog v yAvrologEaotd-
UEVN €XXOLON LVOOUAVNG %Ol RATOOTEAAOVTOG TNV
gxnoLon yhourayovou®384, O moditoc ané tov oté-
wotog avaotoréag DPP-IV, n oworylmtivy (sita-
gliptin), eyxoiBnne amd Tov OQyavioud Qaoudrmy
nat Tpogiunv twv HITA (Food and Drug Admini-
stration-FDA) tov OxtwPoto tov 2006 yia xorion
elte wg povobegasmeia elte oe ouvOvOOUS pe pet-
gopuivn | TZDs. “Evag dlog avaotoréag DPP-
IV, n Bukvtayhmeivn (vildagliptin), eyxotOnxe oty
Evpwmn 10 ®efpovdprlo tov 2008, evad minbwoa
AMwV ToEayovTov Peloxovial vite UeAET. ZTig
TOEY0V0ES ®RMVIRES UELETES, OL avaotoleic DPP-IV
uetdvouy v HbAlc xatd 0,6-0,9%, tapovoidCovv
ovdétepn enlidpaomn oto cwuatwd PAeog xan elva
nohd averxtd®>4, Eniong, Stav yonowomotovvral
¢ novoBepastelo, OV TEORAAOUV VITOYAUHOUUIES.
210 eurt6ELo droTtBeTan PAQUOXO TTOU OTTOTEAEITOL
o6 otabepn ddom avaotoréo DPP-IV og ouvdvo-
oud pe petpopuivn. H mbovy adinienidpaon ov-
TG TNG ROTNYOQIOS VITOYAVROUMRMV SLORIMV LE TO
OVOOOLOYWHO CUOTHUC TOQOUEVEL VTG oVCiTNOM,
%naBwg €yel avapeBel avEnon Twv AowdEemv Tou
AVHTEQOV GVATTVEVCTIROU OLOTHUATOS .

"EvagEn »aw moocaguoyn tng avidafnre-
»w1jc Oepasteiag

Extdc and edwmég meQUITOoELs, Omms Ot
duafnuxn ®eTOEEMON, OTNY VTEQMOUMTIXY ROTA-

experienced in behavioral modification— and be
sensitive to ethnic and cultural differences among
populations. Moreover, lifestyle interventions to
improve glucose, blood pressure, and lipid levels,
and to promote weight loss or at least avoid weight
gain, should remain an underlying theme throu-
ghout the management of type 2 diabetes, even
after medications are used. For the 10-20% of
patients with type 2 diabetes who are not obese or
overweight, modification of dietary composition
and activity levels may play a supporting role, but
medications are still generally required early in the
course of diabetes (see SPECIAL CONSIDERA-
TIONS/ PATIENTS below).

The authors recognize that for most indi-
viduals with type 2 diabetes, lifestyle interventions
fail to achieve or maintain the metabolic goals e-
ither because of failure to lose weight, weight re-
gain, progressive disease, or a combination of fa-
ctors. Therefore, our consensus is that metformin
therapy should be initiated concurrently with life-
style intervention at diagnosis. Metformin is re-
commended as the initial pharmacological thera-
py, in the absence of specific contraindications, for
its effect on glycemia, absence of weight gain or
hypoglycemia, generally low level of side effects,
high level of acceptance, and relatively low cost.
Metformin treatment should be titrated to its
maximally effective dose over 1-2 months, as tole-
rated (see text box, entitled Titration of Metfor-
min). Rapid addition of other glucose- lowering
medications should be considered in the setting of
persistent symptomatic hyperglycemia.

Step 2: addition of a second medication. If
lifestyle intervention and the maximal tolerated
dose of metformin fail to achieve or sustain the gly-
cemic goals, another medication should be added
within 2-3 months of the initiation of therapy or at
any time when the target A1C level is not achieved.
Another medication may also be necessary if met-
formin is contraindicated or not tolerated. The
consensus regarding the second medication added
to metformin was to choose either insulin or a su-
Ifonylurea (Fig. 2). As discussed above, the A1C
level will determine in part which agent is selected
next, with consideration given to the more effective
glycemia-lowering agent, insulin, for patients with
an A1C level of >8.5% or with symptoms secon-
dary to ehyperglycemia. Insulin can be initiated
with a basal (intermediate- or long-acting) insulin
(see Fig. 1 for suggested initial insulin regimens)®.
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otoon M oe aobevelg mov aduvatovv vo pQOvTi-
OOVV XAVOTTOTIXG, TOV EAUTO TOVUGS, OEV QTOLTE(-
TaL voonheia yioo v €vaeEn M T ovbulomn g Be-
pamteiag Tov dtofriTn. O aobeviic ®aTéyeL REVTOLHO
0A0 otV oudda povtidag Tou drapntirol aobe-
VOUg %o TTEETEL VO EXTTOLdEVETAL RO VO, EVOOLQQD-
VETOL OTNV TTQOOAQUOYY| TS EXAOTOTE AyMYNS, TTd-
VIO VTS TV 000N YNON TV ELOREVUEVOV ETTALY-
YEMIOTLIV VYETOG, UE OROTG TNV ETITEVEN TOV YAV-
AOLUWROU OTOYOV ROL TNV ATTOPUYT| Y] TNV AVTLUETO-
mon tov vroyAvroyuov. [Tohhol acBeveig umo-
QOUV Vo QUOULOTOUV travortotind ue povobepa-
mela. Qot600, MOY® TS TEOOJEVTIRNG PUONG TS
VOOoOoU, 0TIV TAELOVOTITA TV AOBEVMV ATOLTETOL
ouvNOmS GUVOUOOUGS QPUOUOXEVTIXDV TUQAYO-
VIOV YLOL TV ETTEVEN ROL LOXQOYOGVLO SLOTON O
™g evyAvROULUiOG.

Q¢ uétoa yuor MV ®aBnuUeQLVY] TaLQaroAoVON-
o1 TS amoteleopaTrdTNTOC THS Bepamteiog ayL-
%A XONOLUOTOLOVVTOL T ETTETESO YAUROTNG YN OTE(-
ag ®oL To TEO TV yevpdtwv. H avtoragaxohov-
Bnon tov emédmwv yAurding mhdoporog (self-mo-
nitoring of blood glucose) amotehel faoind mapd-
YOVTOL OTNV TQOOAQUOYY 1| TEOOOM U (POQUArWV
%ol LWOLUTEQMS ot EUBULON TV dGOEMV LVOOUAL-
Ng. 0T600, N AvAyxn ®oL 0 axELPS 0ELOUGS TV
OTTOLTOUUEVMV AUTOUETENOEMY eV €YXOUV xaBoQL-
o0&l MAomc® naw eE0pTdvTon amd Tovg exdoToTe
hopfavouevous poouarevtiroig tapdyovtes. Ta
anté TOu OTOUOTOS AAUPOVOUEVO VITOYAURALULKA
dwoxia, TNV covApOVUAOUQLWOV 1] YAWVIdWV, OV
dev elvou mBave vo TEOXAAEGOUY VITOYAURALUKA
eMELOOOL0L OUVIOMG OEV ATALTOUV QUTOTTOLOOKO-
LovOnon g YAurEnc®, av nou oe avtég Tig mEQL-
TTOOELS WTOQEL VoL yonotuomownBel yio Tov €heyyo
Tov BepartevTtinoy amoTELEOUOTOS 1| TV ahAayr|
™G aywyns, xweic o acbevig va vrofdileton o€
TEQUUTEQW EQYAOTNOLAKES EEETAOELS. ZAPOS, OL
wvoovhvoBepamevduevol aobeveig yoetdovral
OUYVOTEQN TOQAROAOTVONON).

Ta enimeda, vnoteiog 1| mpoyevpatind, YAURO-
Ing mhdonorog M ToLXoeWdwv (oL TEQLOCATEQOL UE-
TONTES oaxydEOV €X0UV QUOLOTEL ROTAAMNAOL HOTE
VoL EXPEATOUV TNV EXAOTOTE PETQOUUEVY TLUY TOLYO-
Loy ooxydEOV Ot emtimeda YAVrAIng ThdouoTog)
OV OTTOLTOVVTOL YLl TV UARQOYOGVLIOL dlomjenon
™S YAvroupiog oe un dwafntnd emimeda, ue Pdon
v HbAlc, nupaivovron ueta& 3,9 xow 7,2 mmol/l
(70 nouw 130 mg/dl). Av ) HbAlc magapéver og emi-
7ed0 VYNAGTEQX TWV ETUOWHOUEVOV, UE PUOLOAOYL-
%A 10 TEOYEVHOTIRG mtimeda YAMurGINg, téte eAEY-
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However, many newly diagnosed type 2 diabetic
patients will usually respond to oral medications,
even if symptoms of ehyperglycemia are
present®,

Step 3: further adjustments. If lifestyle, met-
formin, and sulfonylurea or basal insulin do not re-
sult in achievement of target glycemia, the next
step should be to start, or intensify, insulin therapy
(Fig. 1). Intensification of insulin therapy usually
consists of additional injections that might include
a short- or rapid-acting insulin given before se-
lected meals to reduce postprandial glucose ex-
cursions (Fig. 1). When insulin injections are star-
ted, insulin secretagogues (sulfonylurea or glini-
des) should be discontinued, or tapered and then
discontinued, since they are not considered to be
synergistic. Although addition of a third oral agent
can be considered, especially if the A1C level is
close to target (A1C <8.0%), this approach is u-
sually not preferred, as it is no more effective in
lowering glycemia, and is more costly, than initia-
ting or intensifying insulin’.

Tier 2: less well-validated therapies

In selected clinical settings, this secondtier
algorithm may be considered. Specifically, when
hypoglycemia is particularly undesirable (e.g., in
patients who have hazardous jobs), the addition of
exenatide or pioglitazone may be considered.
Rosiglitazone is not recommended. If promotion
of weight loss is a major consideration and the
A1C level is close to target (<8.0%), exenatide is
an option. If these interventions are not effective
in achieving target A1C, or are not tolerated,
addition of a sulfonylurea could be considered.
Alternatively, the tier two interventions should be
stopped and basal insulin started.

Rationale for selecting specific
combinations

More than one medication will be necessary
for the majority of patients over time. Selection of
the individual agents should be made on the basis
of their glucoselowering effectiveness and other
characteristics listed in Table 1. However, when
adding second antihyperglycemic medications, the
synergy of particular combinations and other
interactions should be considered. In general, an-
tihyperglycemic drugs with different mechanisms
of action will have the greatest synergy. Insulin
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KOVTOL TOL UETOLYEVUATLRG ETTITTEDQL, TOL OTTOlOL TROO-
dropiCovrar ouvnBmg 90-120 Aemrd petd ot o yev-
ua ®ouw wEEmet va efvar <10 mmol/ 1 (180 mg/dl).

H Bepaumteio pe covhpovulovpies 1j tYoouAivy
oyetiteTon pue vwoyhvrowuies pétouag Pagutrag,
™G tdEewg tav 3,1-3,9 mmol/l (55-70 mg/dl). Avtd
Ta. emELoOOLaL elvor ouviiBwg ®ahd averTd, EVROANL
OVTLLETMITIOWO. UE OIT6 TOU OTORATOS YOO YNOoM
vdatavBpdrwyv, drwg doximv yhurdtng 1 120-180
ml yupov 1 06dag, xa omdvia eEgliooovtal oe 0o-
Paodteons wooerg vmoyluxaiuies, e amdlelo
ouveidnong 1 emhnypio.

OgoamevTIinos alyoodnog

O mapoatBguevog akysoBuog (Xy. 2) Aaufd-
VEL UTTOYPY] TOL {OLOOKTNOLOTLRA TOV ETMUEQOVS Oe-
QUTEVTIRWV TOQEUPACEMV, TH CUVEQYELD ROL TO
%00T0¢ Tovg. Q¢ Ogpamevtivds otdy0g 0pileTan 1
emitevEn »ow dwatnonon g HbAlc oe emimeda
<7% won mEoTelVETOL 1] GO0V TO duvaTd TayUTEQN
TQOCUQUOYT| THS AYWYHS, OTAV aUTig OeV EmLTUY-
yavetar. Ohoéva awEavdiueva dedouéva vmooTn-
piCouv 6t 1 emBeTLrY EAATTWON TNG VITEQYAVROUL-
uiag, Wimg oty tvoovlvobepasteia, 0€ TEQUTTM-
oelg veodioryvmoBEvta drapntn, uwrogel vo odnyi-
oeL og uéviun veon, dMhadt oe gvylvroupion ym-
olg avdyxn yuo Y0ENYNOT| VTOYAUROLULRMV TTAQO-
yoviaovd?88, Qotdoo, xabme o daprte amorehel
npoodevtind eEeMooduevn véood®, o aobeveic
TEETEL VOL EVILEQWVOVTOL YLXL TO EVOEYOUEVO TEAL-
UG TEOOHUNG VITOYAUROLUXOT (PAQUAXOV Y-
npompoBeoua.

OL ayovIoTES apvAivng, oL avaotolels a-yAv-
%0010d4oNg, ot YMvideg xat ov avaotoreic DPP-IV
dev meplhappdvovror oto dVo TEMTO 0TAdL TV
alyopiBuov, Adym eite TG TAQSUOLAS 1] UELOUEVNS
0€ OY€0MN UE TOUS VTOAOLITOUS VITOYAUROLMHOVS
TOQAYOVTES OQUOTIRGTNTAS TOUS OTHV EAATTOON
™g yhuroupiag elte Twv TEQLOQLOUEVOV €Tl TOU
TavTog dedopévary now khvirng eumeptag (Iiv.
1). Qotéoo, dev amonheietar, o€ eMAEYUEVA TEQL-
OTOTIXd, VO, ATTOTEAOVY TO PAQUAKRO EXAOYNG.

XTAAIO 1° Kald TexpnQLONEVES REVIQLRES
pehéreg

O Bgpoamevtinég emhoyEg OV EVIGOOOVTOL
0€ oUTO TO OTASLO OVTLITQOCMITEVOUV TLS TTLO KOAD
TEXUNQLMUEVES RO ATTOTEAECUOTIRES, UE BAON ROLL
TO ROOTOC, OEQATEVTIRES OTQATIYLRES YLOL TNV ETL-
TEVEN TOU YAURAULL®OU otdyov. Eriong, amotehovv
TNV TEOTELVOUEVY 003 OVILUETMTLONG OTNV TTAELO-
voTta Twv aobevav ue duafritn timou 2.

plus metformin®? is a particularly effective means
of lowering glycemia while limiting weight gain.

Special considerations/patients

In the setting of severely uncontrolled diabe-
tes with catabolism, defined as fasting plasma glu-
cose levels >13.9 mmol/l (250 mg/dl), random glu-
cose levels consistently above 16.7 mmol/l (300
mg/dl), A1C above 10%, or the presence of keto-
nuria, or as symptomatic diabetes with polyuria,
polydipsia and weight loss, insulin therapy in com-
bination with lifestyle intervention is the treatment
of choice. Some patients with these characteristics
will have unrecognized type 1 diabetes; others will
have type 2 diabetes with severe insulin deficiency.
Insulin can be titrated rapidly and is associated
with the greatest likelihood of returning glucose
levels rapidly to target levels. After symptoms are
relieved and glucose levels decreased, oral agents
can often be added and it may be possible to
withdraw insulin, if preferred.

Conclusions

Type 2 diabetes is epidemic. Its long-term
consequences translate into enormous human suf-
fering and economic costs; however, much of the
morbidity associated with long-term microvascular
and neuropathic complications can be substantially
reduced by interventions that achieve glucose le-
vels close to the nondiabetic range. Although new
classes of medications and numerous combinations
have been demonstrated to lower glycemia, cur-
rent-day management has failed to achieve and
maintain the glycemic levels most likely to provide
optimal healthcare status for people with diabetes.

Summary

The guidelines and treatment algorithm pre-
sented here emphasize the following: Achievement
and maintenance of near normoglycaemia (A1C
<7.0%). Initial therapy with lifestyle intervention
and metformin. Rapid addition of medications,
and transition to new regimens, when target
glycemic goals are not achieved or sustained. Early
addition of insulin therapy in patients who do not
meet target goals.

Duality of interest
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Bijua 1: Yyiewwodiautnrines mageufdoets xat
uerpoouivy. Me Bdon ™y minddoa twv Pooyv-
XOOVIMV ROl UOXQOYQOVIWV EVEQYETIRMV ETLOQC-
CEMV TTOV TOQOTNEOUVTOL TG00 ®aTd TNV EMITEVEY
QTTOAELAS CWUATIXOU BAQOVE %ol AVENUEVNS QUOL-
®1ig dpaotELdtTag 600 ®aL ®otd T dLoTnENoY
TOVG, alAd 1o Aappoavouévou Tov GuvoMxd YOouN-
AoU ®GOTOUG TV UYLELVOdLOLTNTIRMVY TToQEUPdoe-
v, 0 alyépBuog tomobetel avtég Tig TaeUPd-
OELS 0TO TEATO Pria RoTd TV EVAQEN OVTLUETHTTL-
ong aoBeviv pue mpwtodiayvwodévra draprt Tu-
mov 2 (Zy. 2). Ou vytewvodioutntirég mopeuPaoets
TEETMEL VO EQAQUOLOVTOL amtd €EELOREVUEVOUS
EOYYEMIOTIES VYELOG UE ROTAAMANAY exmaldevon,
%ol ouviBme amd dLowToAGYOUS Ue epmteLpiar otV
£QaQUOYY TEOYQOUUATOV alhayng Teomov Twrig
TOV 000eVaIV, eVi TEEMEL va AauPdvoviol vtdym
%O OL EOVINES RO TTOMTLOMHKES LOLOUTEQGTNTES TWV
drapdpwv TAnBuoudv. Avtég ou Tapeupdoels o
oToYEVOUV 0T PEATION THG YAURALUENS, TNG VTEQ-
TAONG ®oL TOU MIdouxoU TEOoiA Tmv aoBevav,
OANG ROL OTHV ATTOAELDL KLV ROL TV OTTOPUYT| Q-
Enong tov cwuatxol FAeovs, opelhovY VoL aToTE-
hovv BegamevTinG 0TdY 0 Oyl UGVO %ATd TO TEWMTO
Bruo g Bepameiag, aAhd epogou Cmnig, andun nou
UETA ™V EVOQEN aymYNS UE VITOYAUXALMXOUS TTal-
odyovteg. Axoun xou otovg aoBeveig pe drafrtn
Timov 2 wov dev eival To¥o0Q®OL 1] VITEQPQOL
(10-20% tov ovvélov), N uetaforn ™S dLoTEOPNS
%O TNG COUATIXTS OQaOTNOLSTITAS HE BAON TO VYL-
evd mpdtuma dpa eveQyeTRd. QOTA00, 1 POQUA-
UEVTIXY] AYWYN TOETEL VAL TROOTIBETAL £YROULQO OTOL
QYA OTASLOL AVTLUETMITLONS TOV AoHEVY.

O\ ovyypagpeis avayvmpilovv dtL duoTuyne,
otV TAELOVOTNTO TV AoBEVAOV pue dafrity Tomov
2, oL vylewvodioutnurég mapeuPdoel aduvarotv
VoL ETULTUYOVV 1] VO, OLOTNOOVY TOUS UETOPOMHOUS
OTOYOVS, AOYW amoTuylog amdAeLds ROV, avEn-
ong Pdovg, mEoodeutirig emdeivwong g vooou
1 ovvduaouoy Twv tapardve. Eropévog, tpotei-
VETOW 1) TOVTOYQOVY EVOQEN aywyNg Ue UETPOQUIVY
10N rard ™ didyvmon tov drafrjty. H puetpoouivn
amotelel v Begamelo TEWOTNG YOOUUNG, €L
amovolag 0V avievoelEemv xo1ynoig me,
naBg elvor amoteAeouaTIRY OTOV EAEYYO TG YAU-
nauiog, dev ovoyetiCetan pe avEnon Pdooug 1
€MELOGOLOL VITOYAVROLUIOE, TTAQOVOLALEL MYEC OveE-
mOVUNTES EVEQYELES, VYNAG TOOOOTO AVOXNS KO
€xel oxenrd xoaunAo xéorog. H d6om e uetpop-
Wivng TEETEL VoL TLITAOTTOLE(TOL UEXQL TNV UEYLOTY
emLTOETOUEVT 0 ddotua eveg ue dvo pjveg, €-
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"Evapén pe wvoovkivn gvdidpeong dpaong po Dvov 1 Hakpas dpaong
mpo Hvov 1 To mpwi (10 povadeg 1y 0,2 povadec/Kg)

!

av 1 yAvkoln vnoteiog givor > 10 mmol/l (180 mg/dl)

"Eheyyog yAvoing vnoteiog (He petpnti cokydpov) cuvindog kodnpeptva kot avénomn déong cuvindms Katd
2 povadeg kabe 3 pépeg péypt ta emimeda yAvukolng vnorteiog va givatl cuvexms eviog Tov otdyov (3,9-7,2
mmol/l [70-130 mg/dl]). Avvat kot n peyorvtepn avénon tmv 66cemv m.y. Kotd 4 povadeg kabe 3 puépec,

/

Av ovppel emet66d10 vroyAvkopiog 1y ov
N YAvkoln vnoteiog eivot < 3,9 mmol/l
(70 mg/dl), peiowon voytepvig ddong
Kotd 4 povadeg 1 katd 10%, dmoto and
0. 600 givan peyoldtepo

l

HbAlc > 7% petd and 2-3 piveg

Av 1 yAvkoln vnoteiog givot vtog tov otdyov (3,9-7,2 mmol/l [70-
130 mg/dl]), éleyyog yAvkoing mpoyevpatikd (Leonpépt, Bpadv,
mpo V7tvov). Avaroya e to eninedo YAokolng, mpocshikn devtepng
£VEOTG OGS PAIVETOL TOPAKATO. ZVvNOG Evapén pe 4 povadeg
Kot avénon Kot 2 povades kabe 3 pépeg péxpt emitevéng

Zovéyion aywyng.

R

TIpo peonueptavod
yAokoln ektdg 6ToOYOL:
TIpocOnkn tayeiog
3paoems VGOLAIVIG GTO
TpOWo*

‘Eheyyog HbAlc ava
3unvo

IIpo deimvov yAvkdln ktdg IIpo vmvov yAvkdln
otoyov: [Ipochnkn woovkivng £KTOG 0TOYOL:

NPH o10 mpowd 1 toyeiog TIpocbnkn tayeiog
dphaoems VGOVAIVIG 6TO dpaoems VGOLAIVIG
HECT|LEPLAVO o710 deimvo™

HbAlc > 7% petd omd 3 pfveg

| ]

Emavéheyyog mpoyeupatik@dv emmédmv yAukolne. Av emineda
£KTOG 6TOY0L, TPosONkn kot GAANG éveonc. Av HbAlc
TOPOUEVEL EKTOG GTOYOV, ELEYYOG LETAYEVULOTIKAV EMTESOV
YAOKOING (2 dPEG HETA TO YEVLLOL) KO OVALOYT TPOGAPLOYT
TPOYEVHOTIKNG 00N TaYEING dpATEMS VGOLAIVIG

2x- 2. Ocoamevtinds alydotfuos avriuetdmions Tov dafijty timov 2.

e xdOe emioneyn moémeL 0 aoOeviic va evBQQUVETAL xal VO TQOTQETETAL OTNY VIOOETNON VYLEWVOOIQUTNTIXNDY OUVH-
Ocipv. Kdbe 3 urjves éleyyos tne HbAlc uéyor va emitevyfovv emimeda < 7%, omdre o éleyyos Oa yivetar »dbe 6un-
vo. Z¢ emimeda HbAlc = 7%, moémetr va toomomoteitar 1 Ocoamevtixyj aywyr. * Zovipovvlovoia extds yAPevalaui-
omg (YAvmovoidns) 1 yAweomoomauidns ** Mn exaoxrj xAwixd dedouéva mwov va agpoody Ty acpdieia yooynong.

Agg oyrjua 1 yia 060uion twv déoewv vaovAivig.

POOOV YIVETOL OVEXTH. Z€ TEQUITWOELS EUUEVOU-
000G CUWTTOUATIXNG VTEQYAVROLUIOG, TQETEL VoL
eEetdleton o evdeyduevo mEoobung dueoa 1o
OeUTEQOV VTOYAURALULROU TALQAYOVTAL.

TitAomoinon 000nG UETPOQUIVYG:

1. "Evogg&n pe younhi d6om (500 mg) wia M
Y0 @opéc mueponoitmg pe ta yevporo (TEmivo

N/xon detmvo) 1 850 mg nueenoing

2. Metd mogéhevon 5-7 nuepdv, enl amov-
olOg YOOTQEVTEQUHMV OVETLOUUNTOV EVEQYELWIV,
avEnon 06ong oe 850 mg dvo PoEc nueENotwS 1
dvo dionia tov 500 mg dvo poeés nueponotmg (o-
Q17YNON RO TOU TEWLVOY %L TTQO TOV OE(TVOU)

3. Enl eppdviong YOOTQEVIEQLRMV EVOYXAN-
watmv pue TV avEnon g d6ong, EmOTOYY OTNY
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oy, ®ohd oveyouevn d6om roL TEOOTAOELN
aUENotis g agydtepa

4. H péywom amoteleopotiry 000n Bewpel-
taw 1000 mg o poEEg NueENOlmS, oV %KoL OUVY-
Bwg dev Eemepvd ta 850 mg nuepnoing. Eddyiota
o amoteleouatinég ov ddoelg Twv 2500 mg dvo
QopES Mueonoimwg. H engdvion yaotoevtepurmy
avemUUNTOV EVEQYELWMV WUITOQEL VO TTEQLOQIOEL
™V Koenyovuevn déom

5. Me Bdon 1o ®60T0g, 1| UETPOQUIVY] QTOTE-
Aet v Bepameio mEWTNG eEXAOYNG. Z€ OQLOUEVES
XDOEC ®URAOPOQE( oxevaouo noxds dpdong Tou
xoonyeitor ok nueenoing.

Bijua 2: IIgoobhjxy devtegov paguaxevtinoy
magdyovra. Av e THV EQPOAQUOYY] TWV VYLELVOILOL-
TNTRAOV PETQMV RO TN LOONYNOT LETPOQUIVIG OTY
uéyiotn avexty d06om dev emtevyOel 1 dev duotm-
onBel o YAuraundg otéyog, meénel vo mpooteel
omy aywyr] xou devteQog mapdyovtog eite petd
moélevon 2-3 unvav artd ™y Evapgn g Bepa-
nelog elte omotednmote ta emimeda HbAlc eivan
entog tov embuuntayv. Emiong, o og meouttd-
oeLg GOV 1 YOONYNON UETPOQUIVIG OvTeVOERVUTAL
1 0ev yivetan avexti, amauteitan Aueca 1 tEoothi-
%1 dAhOV aoudxov. ZTov alyoQBuo motelveTal
elte €vapEn woovlMvobepameiog eite xop1ynon
oovhgpovurovgiog (Zy. 2). Omwg €xer ovinmnOel
mponyovuévwg, to. entimedo HbAlc Ba nabopioovv
€V UEQEL TOV VITOYAUXALUXKO TodyovTa TToV Bal emmL-
Aeyel teMxd og autd 10 Priua. Zvyrexouéva, o
aoBeveic ue HbAlc >8,5% M ovumtduarta TéQa g
vrteeyAvraupiog, Ba ootunOel 1 EvaEn voout-
voBepameiog, ouvviBwg pe T pwoeyn Paotnig (ev-
dudueons M paxpdg dpdong) woovhivnc®. Qotéoo,
apnetol aobeveig pue mpowtodioyvmobEvta duaprm
TUmov 2 ouviBmS AVTOITOXQIVOVTOL LXOVOTTOLTIRG.
o€ Ao TOU OTOUATOS YOQNYOVUEVOUS VITOYAURLLUL-
%OUG TTAQAYOVTES, axrOUN ®OL €L TAQOVOLAS OU-
UTTOUATOV vITEQYAROLiaC*.

Bijua 3: Emimgoofetes gvbuioers. ‘Otav pe 1o
VYLELVOOLOLTNTLXGL UETQOL, TNV UETPOQUIVY XL TV
Baowrr} voovAivy 1 Tig covhgovuiovpieg dev emi-
tevyBel o BepamevTindg 0TéY0G, TO emOUEVA Priuat
oV ovTLUETAOmION TEQLAapUPdveL ™V €vaQEn 1
gvtatiwomoinon g voovhvoBepameia (Zy. 1).
Zmv mepintwon ovnj ovviiBwg eootibevtal eve-
O€Lg TaElOG 1) VITEQTOYEIOS LVOOUALVIG TQOYEVUOL-
TWHd, UE OTOYO TOV ENEYYO TWV UETOYEVUATIXMIV
emutédav YAUrGING. Me v €voEn aywyng ue w-
OGOULIVY, 1] YOO YNON TWV LVOOUAMVOEXRKRQLTOY YDV
dtonlwv (covhgpovulovples 1) YAvideg) mpémet va
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dlandmreTon, eite dueoa eite otadiond, xabwg dev
TOQOVOLATOVY OUVEQYLXY dQAON UE TNV LYOOUALVT.
Av xau elvan duvaty 1 weooBxrn teltov vIoyAv-
nouxot eapudxov, ewdwmd otav n HbAlc elvan
<8%, ovvnBmg ot 1 oTEATN YN OEV TEOTLUATOL,
naBdg yapanmeiletalr and vYnAdTeQo ®G0TOG,
YwEIg va VeQEYEL OF ATOTELEOUOTIRGTNTA, OU-
YHOLVOUEVY UE TNV EVOQEN 1] EVTOTIXOTOMON TNG
woovMvoOepameiog’!.

YTAAIO 2° Avyotego #ohd TeXUNQLOUEVES
Oeoameieg

O\ Bepaseiec mov meplhaufdvovial oe auTo
TO OTAOLO UITOQOVY VO, EQPAQUOOTOUV OF ETULAEYUE-
veg mepurtaoels. Ewdiwdtepa, otav 1 evieyouevn
vroylurapio etvon ovemBiunt (émwg oe aobe-
velg ue emoryyéhuata vymhic gvBivng), Bepameio
exhoynig amtotelovv 1 xopnynon eEevatidng 1 mo-
yhrtalovne. ‘Onwg avagpeéebnre xnau TEONYOUuE-
VG, 1 XOONYNOT QOOLYMTOLOVNG OEV TEOTEIVETAL.
Av 1 atdAela fAovg atotelel fOOIRO OTGYO ROl
1 HbAlc Boloxetor novtd ota emBuuntd emineda
(<8%), umopel va yoonynOei eEevatidn. Ze meQt-
TTOOELS TTOV OL OVOTEQW OEQATEVTIRES EMAOYES
0V amodEMVUOVTAL OTTOTELEOUOTIRES OTNV ETT(-
TeVEN TOU YAUROLUWROU O0TOYOL 1] eV YivovTaLl RO~
MG aventég, mpémel vo eEetaobel N mbavomta
1000 rNGg covAgovulovplac. Evalhantird, dio-
HOTTTETAL 1) UEYOL TEOTLVOS axohovBotuevn aywyn
owtov Tov oTadiov ®ow aYiCeL 1 xoerynon Paot-
UGS LYOOUAIVNG.

EmAoyn eldindv Oggamevtindy ovvova-
ouev

ManpompdBeona oty mopeio g vooov,
otV mhelovoTnTa Twv aobevdy Ba amartnBei n xo-
01 YNON TEQLOCOTEQMV TOU EVOS VTOYAUROLULADV
moaydvimv. H emhoyn tov emuéoovg avudiafn-
TIROV pooudrmv Ba Pactobel oty amoteheopotL-
®OTTA OV pelmon g yYAvroupiog nou oe diha
Y OLQOKTNOLOTLRA TOVUS TTOV TTOQOTIBEVTOL OTOV TTival-
%a 1. Qotéoo, og mepimtmon mEoabixng devtepou
TOQAYOVTO, TOEMEL VO AAUPAVOVTOL VITOYY OL TL-
Bavéc alnlemidodoelg Twv exdotote ovvdva-
opav. F'evird, vroyhvraupurol Topdyovieg ue dia-
QOEETIROUC Unyoviouovs dpdong moovotdlovy
™mv peyalutegn ouvégyeta. O ouvduaouds tvoov-
Mvne #ow uetgopuivc®? amotelel Evav Wiaitepo
OTTOTELEOUOTIRG TEOTTO EAATTMWONG TNG YAUXOLUIOG,
eV mopdAnha eploeiteTal n avENoT Tov omua-
©wrov BAagoug.
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Ewdwég meguttooels / AoBeveig

Se meQUTTMOELS U eleyyouevou duafnm pe
emineda yAurotng vnotelog >13,9 mmol/l (250
mg/dl), tuyaleg uetpnoels YAUrOTng wovipwg
>16,7 mmol/l (300 mg/dl), enimeda HbAlc >10%,
TOQOVCTOL XETOVOUQINS 1] OF TEQLTTWOELS CUUTTTO-
pnotrov drapnty ue wolvovgla, molvdupion xoun
amwhela Paoovg, Bepameia exhoyng amotehel 1
EvapEn wooulivng oe ouvduoous we vyLELVodLoL-
™mTd u€rga %ol uetpoguivn. “Eva mooootd av-
TOV TV aoBevdv Ba €xeL un duayvoobEvta duafiv-
™ Timov 1, evad ndsmolor aobevelc O maoyovv oo
Sty tomov 2 ue VyYMA] OVETAQRELDL OTNV LV-
oovhivn. H d6om g tvoourivng Ba mpémel va tut-
homoteiton ToyEmg, ®abMg ue avTéV TOV TEOTO Q-
Edvovtal oL ThaveTTeS VO aTtoraTa.oTafoly ta
emimeda YAurSing oto guotoloywd. MoMg to. ou-
urropata ehattmBotv xa ta emimeda YAuroing
ueLmBovv, umoeel va 1eooTeBoUV VITOYAVRALURA
duonia o evdeyxouévmg vo dronomel 1 xo0eynon
LYOOUAVNG, EQPAOOV aUTd elvor emtBuuntd.

TuumeQdonata

O dwopring timov 2 Bewpeitan emdnmundg. Ot
UORQOYOOVIES EMUTAOXES TOU UETOPEALOVIOL OF
ovBMTYVO TGVO %L OLXOVOULRS HOOTOG. Q0TA00,
1 YOONQEOTNTA TOV OYETICETOL UE TLG UORQOYQOVLES
WHQOCYYELORES HOL VEVQOTAONTIRES EMUITAORES
TOU OUVOTOL VO TTEQLOQLOTEL ONUAVTLRA UE TNV XO-
011YNON VITOYAVROLULRMDV TOQOYOVTOV TOV ETAVOL-
PEQOLY Ta emtimeda YAUROTNS 0TO UOLOAOYKO €U-
Q0G TOVG. AV %aL VEES RATNYOQIES PAQUARMY KO-
Bdg now ToludoLBuol cuvdVAoUOL TOUg EXOUV KO-
1000M0EL VO EAATTAOOOUV ONUOVTIXA TV YAUROL-
uta, M To€Yovoa BepamevTivy OTQOTNYIXY QLdUVOL-
Tel va eTTUyEL ®ow var SLotnENoEL ™) YAurOLn oe
emimedo avd va dLopalioouV EVa LROVOTTOLNTL-
%0 enimedo vyelog otovg aobeveic pe drafrm.

O ovotdoelg xat o Begamevtinds ahyoLBunog
7OV TROTE(VOVTOL Atd TOUG OUYYQAQE(S Tovitouy
ta €Efjg onueia:

* EAdrrwon xou duomjonon tov emutédwv HbAle <7%

* Apywn Bepameio pe VYLELVOOLLTNTIXES TTAQEW-
Pdoelg »ow uetpopuivy

* Tayelo TEOCOHN®N VITOYAURALUKDVY TOQOYOVTOV
%L OANOYT] TG QY OYTS UE VEX (PAQUORCL, OF TTE-
QuUTTAOELS U e{TEVENC 1] un draTrjonong tov Oe-
QOITEVTIHOU OTOYOV

* “Eyxaupn €vapEn wvoovlvobepameiag og aobe-
Velg mov eV emTuyydvouy ta enimeda-otdyo.
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