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The two leading causes of Qgsgr‘t(%lja‘ﬁmissions In older adults with
diabetes are cardiov%%@@flagad%% rders (coronary artery disease,
angina, heart faiég@f;\gmd"&roke) and respiratory diseases
(pneumong}g&\a@@\ﬁh‘?‘onic obstructive pulmonary disease.
The%x\ qaletgfei(}tdcl?dwed by diseases of the digestive and genitourinary

(®)

&stems, with diabetes as the primary diagnosis.
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Distribuzione della glicemia all’ingresso in ospedale

Iperglicemia di nuova W@ 3
insorgenza A\
\\ 6\6

oD
00 | WO

moglicemia

e\ el ©
= Q( e? (\Ge\l
5\\'\\‘ ? e‘

Modificata da Umpierrez GE, et al. J Clin Endocrinol Metab 87:978-982, 2002



Classificazione dell’iperglicemia in ospedale
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e Diabete noto (Known djaabgl;\es)
A diabete mellito noto Q@ g@ﬁte al ricovero.
: : X2 N
006 @@6
o ; + Diabete @iﬁ\ F8ciuto (New Diabetes)
hyp:rglycaemia § dlale)géé)rq@mo di prima diagnosi durante la
i | Stress 28 e confermato dopo la dimissione.
@gen P
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. 600‘?\06\8% » Iperglicemia correlata alla degenza o
P&x“ = ot iperglicemia da stress (Stress
: 69??\\1@" O hypeglycemia):
{ @’_\?}_ o\ | si tratta di persone non note come diabetiche, con
Known diabetes Q@Q New diabetes un’iperglicemia comparsa per la prima volta
5\\\\‘ ?3‘ durante il ricovero e regredita alla dimissione.
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Iperglicemia da stress e iperglicemia associata a diabete
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In-hospital mortality in patients with normoglycemia, known diabetes, and
newly discovered hyperglycemia
Umpierrez GE et al. J Clin Endocrinol Metab 87(3):978-982, 2002
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In addition, new hyperglycemic patients had a longer length of hospital stay, a higher admission

rate to an intensive care unit, and were less likely to be discharged to home, frequently requiring
transfer to a transitional care unit or nursing home facility.



Mortality risk from hyperglycemia in medical, surgical, and
cardiac ICUs is greater in patients without a diagnosis of diabetes

Retrospective cohort study that included 250,040 admissions from medical, surgical, and cardiac
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Hyperglycemia as a predictor of in-hospital mortality in elderly patients
without diabetes mellitus admitted to a sub-intensive care unit.
Sleiman 11, Morandi A, Sabatini T, Ranhoff A, Ricci A, Rozzini R, Tl’ab@(?%hl M.

WO\
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J Am Geriatr 80%2@868(&\@}56(6) 1106-10

a diagnosis of DM were selggt&i and subd|V|ded Into three categories
according to serum fa@gmé\gsm@(?d glucose: 60 to 126 mg/dL (Group A), 127 to
180 mg/dL (Grog@‘@\@aﬁd 181 to 500 mg/dL (Group C).

e NS
\\16 Q(? \06

Tot@b‘i’ﬁ -hospital mortality was 14.5%. In patients with and without DM,
mortality was 8.8% and 11.3%, respectively, in Group A; 13.6% and 17.3% in
Group B, and 12.6% and 34.3% in Group C


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sleiman%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18482306
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Metabolic and Hormonal Changes Leading to Stress Hyperglycemia
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Sepsis, multiple organ failure and death

Umpierrez GE. et al. Diabetes Care 40:509-517, 2017
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Diabetes Care 2017:;40:509-517

Table 1—Factors contributing to inpa-
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tient hypoglycemia in older adults with \0\09\
diabetes ‘ O-\abe
Medications: insulin, sulfonylureas, glinides, 36\ "
) W _wa

quinolones ’{6\\6 '\d\’@\\
Intensive glycemic control 600\ ’ 6\\@@%
Inappropriate insulin dosing and w@&%t'&ua\d\

errors oV (@

G (N
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Poor coordination qé{/ﬂ;@liljamﬁ%istratiun
and food deli@Ry", x@°
g\Q
Interr nf(@?eral nutrition or
e\ i
n%acél‘%utrltmn infusion
¢ PV o0
a2 %—\I\@&ﬁycemla unawareness
e\'aRenaI insufficiency
Liver failure
Severe illness, sepsis
Dementia
Frailty

Medical and surgical procedures




U-Shaped relationship of blood glucose with adverse outcomes at 30 days in subjects
with STEMI: a pooled analysis of 4224 patients

-
P<0.001 3o
12 1

10,5

10 -

(e¢)

Death or recurrent myocardial infarction
at 30-day follow-up
H (o))

<81 81-99 100-125 126-150 151-199 >199
mg/dl mg/dl mg/dl mg/dl mg/dl mg/dl

Pinto DS et al. J Am Coll Cardiol 46:178-180, 2005



Hypoglycemia and clinical outcomes in 2582 patients with diabetes hospitalized
INn the general ward

Inpatient mortality
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P =0.0013
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1 hypoglycemic
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Turchin A et al. Diabetes Care 32:1153-1157, 2009



Thresholds for hypoglycaemia awareness in elderly and young

40— As blood glucose values decrease... \\,&(\
d
2 \5@"‘)@@
Q Symptoms Younger men \\g
S5 3.5 (3.6mmol/L) a’é en
o) 2 Je(%lwareness of Almost
S Q \,O © 6\60 symptoms and concurrent
23 Symptoms % g’é L_ cognitive awareness of
5 E3.0-|ZZZZZZZZZZZITITICX movL) dysfunction - symptoms and
,% é Reacti@@@r@\g\ — may have Cogniti\{e
T o @ sufficient dysfunction
= 2GS Youngermen —  warning to — may not
£ 2.5 F,g’gi\pc( é (2.6mmol/L) self treat have a
< oPeagHth time chance to
é\’i\\‘a e self treat

2.058°

With less advance warning of cognitive impairment when blood glucose falls, older patients may
be more prone to severe hypoglycemia with sulfonylureas and insulin use

1. Zammitt NN and Frier BM. Diabetes Care 2005;28:2948-2961; 2. Based on data derived from Matyka et al. Diabetes Care 1997;20:135-141
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Intensive insulin therapy in critically ill patients admitted to
surgical intensive care unit

Morning blood glucose: 153+33 vs. 103x19 mg/dlI for

conventional and intensive treatment P<0.001 \O\Og\a'
(<)
100 100
96 Intensive treatment 96
- X
> | Se o™
3 92 \fégaé o
E 1 Conventional treatrn‘\usﬁi‘%\Q(c%
= 2
—= 88 666 \g“ = 88+ Conventional treatment
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0 20 40 60 80 100120140160 0 50 100 150 200 250
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Van den Berghe G et al. N Engl J Med 345: 1359-1367, 2001



Intensive insulin therapy in the medical I1CU

Intention-to-Treat Group (N=1200)

In-Hospital Survival (%)

100 Xal
A 180 - P<0.001 e’\o\Og
T . O\
HR: 0.94 (0.84—1.06): BT . m oEm & a:a,\% i = & B
P=0.31 . 1404 ,a\'\(a“‘*e&\a\
80 = RS e\
o 120 A S
E c;b(l\?a\‘\\’&@/ N
2 100 [ NA T [ AW M1 i EE
Intensive treatment gedgb— 13‘6
2 ('\\l [
60- O 938 o5
Conventional treatment 6\/\’ %od\
& Q
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100- 600‘ \(\0\8 A3
. ? P\ \O(\e Admis- 1 2 3 4 5 5] 7 3 9 10
80: 3o \6 6(6 sion Day
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60—\‘69( ‘(\Ge Conventional - 505 533 450 381 323 236 251 226 208 138 174
20 X\ S treatment group
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q
40 ment group
First 30 days
0 T T T T T 1
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Van den Berghe G et al. N Engl J Med 354:449-61, 2006



Intensive insulin therapy in the medical ICU

Weaning from Mechanical
Ventilation

- 37 P<0.001
m 3.0 .
H 55 Intensive
£ 2‘0— treatment
£ 15
_E 1.0+ Conventional
l..=.l 0.5 treatment
0.0 0.0 — T T T T T T T 1T — T 1
0 100 200 300 400 500 600
9’& :!pﬂ
39‘6 \%
6\\\\1 ?e‘
9%

Van den Berghe G et al. N Engl J Med 354:449-61, 2006



Blood Glucose Level

Intensive versus Conventional Glucose Control

in Critically Ill Patients

The NICE-SUGAR Study Investigators* o\og\
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N Engl J Med 360:1283-97, 2009



Randomized controlled trial of intensive versus conservative glucose control in
patients undergoing coronary artery bypass graft surgery: GLUCOCABG Trial

Cardiac surgery patients with hyperglycemia were randomized to intensive (10@;140
mg/dL) or conservative (141-180 mg/dL) glucose targets. be\o\og

. O\
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e (2

Complications (%)
N W
o o

[y
o

0
Q\?)Q:nmposite Death Wound Pneumonia AKI Resp MACE
Infection Failure

The primary outcome was differences in a composite of hospital complications, including mortality, wound
infection, pneumonia, bacteremia, respiratory failure, acute kidney injury, and MACE.

Umpierrez G et al. Diabetes Care 38:1665-1672, 2015



AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale
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Gli obiettivi glicemici O\,axoe
Gli obiettivi glicemici durante un ricovero ospedaliero possono essere dlffere@;fétl Jn funzione delle
diverse situazioni cliniche: 6\\ \\’&d,\a\\a
e Pazienti in situazione critica, ricoverati in Terapia Inte%‘ﬁv‘g ica 0 chirurgica: valori
glicemici 140-180 mg/dl, in funzione del rischio stlmét@\?,é@%\hcemla
(Livello della prova Il, Forza della raccomandazge&@l ‘\\1@‘
6\’\/ 66
£ e . .
e Pazienti in situazione non critic \@\lg\ Smici preprandiali <140 mg/dl, postprandiali <180
mg/dl o valori random ‘:1%9&@'% ttenlblll senza rischi elevati di ipoglicemia. Target piu

stringenti possono egs@ g@@eegum in soggetti clinicamente stabili € in precedente controllo
glicemico ottln@’gedar@sggt meno stringenti possono essere accettati in presenza di severe

(©
comorbﬂl{ﬁ@Q N
(leello dgﬂ%“prcﬁf% VI Forza della raccomandazione B)
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AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale

Il trattamento
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La terapia insulinica per via sottocutanea deve seguire uno schema programmaép%he preveda l'uso

di insulina basale. Questo schema deve essere integrato da un algoritm é&i@(‘}%ﬁz%ne basato sulla
glicemia al momento dell'iniezione. Il metodo di praticare insulin%@%%@r}% “al bisogno” (sliding

R\
scale) deve essere abbandonato. ,a\\ag’é\(\\’&a\
(Livello della prova IV, Forza della raccomandazion&&)\g‘e@

e

O
In tutti i pazienti non noti come diabetici Sottowt}’(ae@mﬁ\amenti che comportano un rischio elevato

di iperglicemia (corticosteroidi ad alt%G '{e@ﬁrizione enterale o parenterale, farmaci come

octreotide o immunosoppressori)()@@?%(@s(éeére praticato il monitoraggio glicemico, prevedendo

I'eventuale somministrazion% ?aboﬁrrettive di insulina. In caso di iperglicemia persistente, si puo

rendere necessaria [’ %%tqgit%e di una terapia insulinica basal-bolus, con gli stessi obiettivi
: L . \CaiR{-} :

glicemici uhhzza&g@?\g&gsl@htl con diabete noto.

(Livello dg%lﬁ“ﬁroqr@“ I, Forza della raccomandazione B)
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Ripartizione del fabbisogno insulinico nell’arco della giornata

» Lo schema di terapia insulinica raccomandato e quello basal-bolus perche

xO©
piu di ogni altro mima la secrezione insulinica fisiologica. ‘O\a‘)e
R\
» Del fabbisogno insulinico giornaliero calcolato somrP\m?tg\
SN
: o
- il 40-50% come basale; ,()\\ag’%\(\\@\
2

S
- 1l restante 50-60%0 come boli p@ﬂ&i@,ﬂ‘%UdlelSl INn parti uguali ai 3

pasti principali (o il 20-40- 40 dﬂd@‘g@t@fvamente a colazione, pranzo e cena).
\(\2‘
» Se l'introito nutnme\npﬁfé (\a@he interrotto o marcatamente ridotto la quota

insulinica W@@mé/nutnzmnale deve essere ridotta In  modo
o

propO{m@Qadéo

\69
Puso di insuline premiscelate non e consigliabile data la poca flessibilita

nel dosaggio delle stesse.



Randomized study of basal-bolus insulin therapy vs. sliding scale regular insulin four
times daily in the inpatient management of patients with T2DM undergoing general

surgery (RABBIT 2 Surgery)

9
220 - @9°
B %gﬁup'@) ©)
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- - RO T\ G
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Py x
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o —o
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g\’i\“agge‘ ¢ | | |
O Breakfast Lunch Dinner Bedtime

Duration of Treatment (days)

Umpierrez GE et al. Diabetes Care 34:256-261, 2011



Randomized study of basal-bolus insulin therapy vs. sliding scale regular insulin four
times daily in the inpatient management of patients with T2DM undergoing general
surgery (RABBIT 2 Surgery)

, x)e\o\og\a‘
Composite hospital complications and outcomes composite hosgll;&ad\afmpllcatlons
A \\0
o\e’\a\\@ a’}sal bolus
All . \\aé%;\@\\a insulin P value
,\\\\-"
Wound infections lge oo qo(\\,e 11 3 0.050
Pneumonia ?\9\6‘\’\’&(5& > 3 0 0.247
Acute respiratory failure cO ?\3 2@ 26 5 1 0.213
Acute renal failure $O€5 O(\Q\(\ 15 11 4 0.106
. ?\Ps o0

Bacteremia € N 3 2 1 0.999
Number of patientga#th ednplications 35 26 9 0.003
Mortality Q‘é@ G2 2 1 1 NS
Postsyg SO Smission (%) 16 19.6 12.5 NS
Len;gh of stay (days)

[CU 251190 319X 214 123 =% 0.60 0.003

Hospital 6.8 = 8.9 6356 723%X1139 NS

Umpierrez GE et al. Diabetes Care 34:256-261, 2011




Randomized study comparing a basal-bolus with a basal plus correction
iInsulin regimen for the hospital management of medical and surgical
patients with T2DM

\
e,\O\OQ
O\
. O\°
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AR
A B ' (@\\a\\ ‘\d\\a\\a
200- “®-Basal Bolus 220 - o€ @ -8-Basal Bolus
= -O-Basal Plus 3 \\@6 d\\a\\ -O-Basal Plus
o - 22 A\
“;’ 1801 P Ge ] \‘e
v \
o C§6 o
E \’Egam
_ig 1601 \Q(g . 4
S S'Y 8 160 - —
o o ]
140
140 T T T T
R?n;j.om- 1 2 3 da;"\\‘é(‘b\u 6 7 3 Breakfast Lunch Dinner Bedtime
ization 3(@’:}% ﬁ;tament Time of Day
(GQ S
XN oe
O

Umpierrez GE et al. Diabetes Care 36:2169-2174, 2013



Randomized study comparing a basal-bolus with a basal plus correction insulin regimen
for the hospital management of medical and surgical patients with T2DM

Basal-bolus ~ Basal plus 551 P value*
Glycemic control P—{Q\Qﬁ vs. SSI
HbA; (%) 87+25 83%23 80 +63.01®° 0.09
Admission BG (mg/dL) 210 = 89 207 £ 83 1\@\ \Z@Z\\ 0.12
Randomization BG {mg/dL) 200 = 49 194 + 45 \6\\ & 0.13
Mean BG after first day of therapy 156 + 36 16%\%5?26\\6\\6 2+ 41 0.046
Daily insulin Wl 2%
Total insulin {units/day) 322 +A@ Gev%\%\‘? + 11 82 +5 < (.001
Total insulin {units/kg/day) Q. %\@é’ﬁ@o‘ 0.20 = 0.1 0.1 0.1 <(0.001
Total glargine insulin {units/day) O kels‘iﬂ)b 221 =8 82 *5 0.21
Total glulisine insulin (umtsé@ Q\Q@/.l =0 03+ 6 — <(0.001
Hypoglycemic events ??\P‘ 6\0(\6
BG tests per paug@t@u@l\ge
study pe 148 = 11 143 = 10 114 =9 0.044
Patieris&: gé@‘mg/dL 23 (16) 17 (13) 2 (3) 0.009
@&'@?r&admgs <70 mg/dL (%) 1.7*+53 1.1 =37 04£22 0.019
Patients at <<60 mg/dL 12 (8) 7{5) 1{1) 0.11
BG readings <60 mg/dL (%) 0.7 £ 3.4 04 +17 02=*x1.5 0.12
Patients at <40 mg/dL 1{1) 1{1} Q{0 0.76

Umpierrez GE et al. Diabetes Care 36:2169-2174, 2013
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AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale

0\0@\6'
e\
0
2 &
WAL\
\& C
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Il trattamento 6500\‘,@\‘\'6@

L’utilizzo dei principali farmaci ipoglicemizzanti orali o '@@t@)iegiﬁ;ér\si dall’insulina (secretagoghi,
biguanidi, tiazolidinedioni, incretine, gliflozine) pres @élﬁost@(vt?ﬁ limitazioni in caso di patologie acute
e pertanto il loro uso va considerato attentar@eh}%e%ar%\nte il ricovero ospedaliero ed & in genere
controindicato o inopportuno nel pazi%sl@ %t@é? La somministrazione di insulina € pertanto la

terapia di scelta nel paziente dig%@@cc&%gé@alizzato non stabilizzato.

(Livello della prova VI, Forga. !_j'@ﬂ‘%ccomandazione B)
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Noninsulin therapies in the hospital

» Although the use of noninsulin antihyperglycemic agents are not recommgnded
O
for the management of hyperglycemia in hospitalized patients, oral ‘a\%@n\&gcan be

. O\
continued in stable patients with normal nutritional intake, no((,g@él?@lood glucose
_ _ NG P\CE
levels, and stable renal and cardiac function. ,\e(a\%}é\d\’@
OC" ¢

o o \ . :
» However, there are several potential dlsadvant%(;@‘?%og@%?ng these medications in

: : OV

hospital patients: 0@ o§ 50‘\\‘6(
1 N \/ \
1. Disadvantages of metformin: ?\?,\/ (ega

» Lactic acidosis can oc%@ﬁy\?}a@@%%ed in the setting of renal dysfunction,
circulatory comp@%@eo(@%ypoxemia
> Gl complic%géﬁgé@@ﬁsea, diarrhea
> procg&gﬁéﬁr&qfﬁring the use of iodinated contrast material.
2O
2. %ng@t?v ges of sulfonylureas and meglitinides:

0> Hypoglycemia if caloric intake is reduced
» Some are long-acting (hypoglycemia may be prolonged).



Noninsulin therapies in the hospital

3. Disadvantages of pioglitazone: e,\O\oé\e"
» Slow onset of action (2-3 weeks) 6\9\'&"
» Can cause fluid retention (particularly when used with ir@um?z \\ai?\\d Increase
. + \ 6\6
risk for CHF. SN
600\' \\Q@
4. Disadvantages of GLP-1 mimetics Goed‘)(\\‘e(@
: . 0 .
» Newer agents without data to su&e@n@gge\fﬁ the hospital
» Abdominal bloating and nalése‘é?s;ggoﬁgary to delayed gastric emptying
> Decrease in dietary in@@%@ (\c;\‘\e‘
P\$ . (\GO
63??\\16‘6\0
5. Disadvantaa@% o&,tﬁe sodium—glucose transporter 2 (SGLT2) inhibitors
. (GQ . e\‘e

> KetoghsP (¢

W ee
%\&%mtal infections
» Dehydration.



Safety and efficacy of sitagliptin therapy for the inpatient management
of general medicine and surgery patients with T2DM
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Umpierrez GE et al. Diabetes Care 36:3430-3435, 2013



Safety and efficacy of sitagliptin therapy for the inpatient management
of general medicine and surgery patients with T2DM

Sitagliptin ~ Sitagliptin + glargine Basal bolus 52' value

Glycemic control ‘03\ o°

HbA; . (%) 7.8+x22 84=*21 5554 gg 2.1 051

Admission BG (mg/dL) 209.4+ 67  203.0 = 48 6@%@@“ 74 0.57

Randomization BG (mg/dL) 193 = 44 197 "5 ,&6\\0 211 =56  0.36

BG, after 1st day of therapy 168.4 £ 35 (]5@& 1563 31  0.23
[nsulin/day 0(\\1

Total insulin (units/day) 11.5 ?:)é\ 6\ 282 = 12 30.8 =22 <20.001*

Total glargine insulin (units/day) O?\L %\Q 202 =9 1749 0.12

Total lispro insulin (umtsdeQ@fﬁ édgg\"‘ 7 79x6 224+ 15 <0.001*
Hypoglycemic events 6’5??\ (5\0(\

Patients <<70 m 5{&% {8/5? 1 (4) 2 (7) 2 (8) 0.86

BG readin e@? sSdL (%) 0.1+ 06 0.7=29 0.9 =39 059

Pau%@o%o o/dL. n (%) 0 (0) 2(7) 0 (0) NA

BG readmgs <60 mg/dL (%) — 0.7*29 — 0.20

Patients <<40 mg/dL, n (%) 0 (0) 0 (0) 0 (0} NA

BG readings <<40 mg/dL (%) —

Umpierrez GE et al. Diabetes Care 36:3430-3435, 2013
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