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The two leading causes of hospital admissions in older adults with 
diabetes are cardiovascular disorders (coronary artery disease, 
angina, heart failure, and stroke) and respiratory diseases
(pneumonia and chronic obstructive pulmonary disease. 
They are followed by diseases of the digestive and genitourinary
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Distribuzione della glicemia all’ingresso in ospedale
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Normoglicemia

Iperglicemia di nuova
insorgenza

Diabete noto

Modificata da Umpierrez GE, et al. J Clin Endocrinol Metab 87:978-982, 2002
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Classificazione dell’iperglicemia in ospedale

• Diabete noto (Known diabetes)
diabete mellito noto preesistente al ricovero.

• Diabete non conosciuto (New Diabetes)
diabete mellito di prima diagnosi durante la
degenza e confermato dopo la dimissione.

• Iperglicemia correlata alla degenza o
iperglicemia da stress (Stress
hypeglycemia):

si tratta di persone non note come diabetiche, con 
un’iperglicemia comparsa per la prima volta 
durante il ricovero e regredita alla dimissione.
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Iperglicemia da stress e iperglicemia associata a diabete
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Umpierrez GE et al. J Clin Endocrinol Metab 87(3):978-982, 2002

*P <0.01

In-hospital mortality in patients with normoglycemia, known diabetes, and 
newly discovered hyperglycemia

2030 consecutive adult patients

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.
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Falciglia M. et al. Crit Care Med 37(12): 3001–3009, 2009

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 

intensive care units, of whom 66% of patients were >60 years of age
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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 I1, Morandi A, Sabatini T, Ranhoff A, Ricci A, Rozzini R, Trabucchi M.

J Am Geriatr Soc. 2008 Jun;56(6):1106-10

822 patients without a history of diabetes mellitus (DM) and 333 patients with 
a diagnosis of DM were selected and subdivided into three categories 
according to serum fasting blood glucose: 60 to 126 mg/dL (Group A), 127 to 
180 mg/dL (Group B), and 181 to 500 mg/dL (Group C).

1155 patients (mean age 79.6+/-8.4)

Total in-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
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Umpierrez GE. et al. Diabetes Care 40:509–517, 2017
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Diabetes Care 2017;40:509–517
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U-Shaped relationship of blood glucose with adverse outcomes at 30 days in subjects 
with STEMI: a pooled analysis of 4224 patients

Pinto DS et al. J Am Coll Cardiol 46:178–180, 2005
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Turchin A et al. Diabetes Care 32:1153–1157, 2009

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

Symptoms
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As blood glucose values decrease…

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

Thresholds for hypoglycaemia awareness in elderly and young
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Van den Berghe G et al. N Engl J Med 345: 1359-1367, 2001

Intensive insulin therapy in critically ill patients admitted to 
surgical intensive care unit

P=0.04

Morning blood glucose: 153±33 vs. 103±19 mg/dl for 
conventional and intensive treatment P<0.001

P=0.01
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Van den Berghe G et al. N Engl J Med 354:449-61, 2006

HR: 0.94 (0.84–1.06); 
P=0.31

Intensive insulin therapy in the medical ICU
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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
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N Engl J Med 360:1283-97, 2009

HR: 1.11; 95% CI 1.01 to 1.23
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Cardiac surgery patients with hyperglycemia were randomized to intensive (100–140 
mg/dL) or conservative (141–180 mg/dL) glucose targets.

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

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

Umpierrez G et al. Diabetes Care 38:1665–1672, 2015
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AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale
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AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale
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 Lo schema di terapia insulinica raccomandato è quello basal-bolus perché
più di ogni altro mima la secrezione insulinica fisiologica.

 Del fabbisogno insulinico giornaliero calcolato somministrarne:

- il 40-50% come basale;

- il restante 50-60% come boli prandiali suddivisi in parti uguali ai 3

pasti principali (o il 20-40-40% rispettivamente a colazione, pranzo e cena).

 Se l’introito nutrizionale viene interrotto o marcatamente ridotto la quota
insulinica prandiale/nutrizionale deve essere ridotta in modo
proporzionale.

 L’uso di insuline premiscelate non è consigliabile data la poca flessibilità
nel dosaggio delle stesse.

Ripartizione del fabbisogno insulinico nell’arco della giornata
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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)

SSI group (●) 
Basal-bolus regimen (○)
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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)

Composite hospital complications and outcomes composite hospital complications
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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
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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

P=0.04 vs. SSI
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AMD-SID - Standard italiani per la cura del diabete mellito 2016
Cura del diabete in ospedale
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Noninsulin therapies in the hospital
 Although the use of noninsulin antihyperglycemic agents are not recommended

for the management of hyperglycemia in hospitalized patients, oral agents can be
continued in stable patients with normal nutritional intake, normal blood glucose
levels, and stable renal and cardiac function.

 However, there are several potential disadvantages to using these medications in
hospital patients:
1. Disadvantages of metformin:

 Lactic acidosis can occur when used in the setting of renal dysfunction, 
circulatory compromise, or hypoxemia

 GI complications: Nausea, diarrhea
 procedure requiring the use of iodinated contrast material.

2. Disadvantages of sulfonylureas and meglitinides:
Hypoglycemia if caloric intake is reduced
 Some are long-acting (hypoglycemia may be prolonged).
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Noninsulin therapies in the hospital

3. Disadvantages of pioglitazone:
 Slow onset of action (2-3 weeks)
 Can cause fluid retention (particularly when used with insulin), and increase 

risk for CHF.

4. Disadvantages of GLP-1 mimetics
 Newer agents without data to support use in the hospital
 Abdominal bloating and nausea secondary to delayed gastric emptying
 Decrease in dietary intake.

5. Disadvantages of the sodium–glucose transporter 2 (SGLT2) inhibitors
 Ketosis 
 Genital infections
 Dehydration.
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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
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Safety and efficacy of sitagliptin therapy for the inpatient management 
of general medicine and surgery patients with T2DM

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