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Morbidity from diabetes involves both macrovascular (atherosclerosis) and microvascular disease 
(retinopathy, nephropathy, and neuropathy). Interventions can limit end organ damage and are the focus of 
care for the diabetic patient. 

Prevention of cardiovascular morbidity is the major priority for patients with diabetes, especially type 2.

Diabetes is considered equivalent to known coronary disease in predicting the risk of future cardiac 
events. 

Smoking cessation is essential for patients who smoke. Cardiovascular morbidity can also be significantly 
reduced with aggressive management of hypertension, cholesterol and use of Aspirin in patients with or at 
high risk for cardiovascular disease. 

Glycemic control can minimize risks for retinopathy, nephropathy and neuropathy in both type 1 and type 2 
diabetes, and has been shown to decrease the risk for cardiovascular disease for type 1 diabetes. 

A1C goal is <7 percent for most patients; more stringent control (A1C <6 percent) may be indicated for 
individual patients with type 1 diabetes and during pregnancy. 

A higher target A1C may be preferable for some type 2 patients with Comorbidities or with an anticipated 
lifespan, owing to advanced age or other factors, that is too brief to benefit from the effects of intensive 
therapy on long-term complications. 

Treatment of Diabetes



Increased cardiovascular risk in type 2 diabetes

BMJ, 1993



Multifactorial risk factor reduction

• Reduced dietary fat 

• Light to moderate exercise 

• Smoking cessation 

• Glycemic control (target A1C <7) 

• Blood pressure control (target <130/80 mmHg) 

• Angiotensin converting enzyme (ACE) inhibitor therapy regardless of blood pressure 

• Lipid-lowering therapy (target LDL Col <100 mg/dL in patients without overt CVD and < 

70 mg/dL in patients overt CVD; target fasting serum triglyceride <150 mg/dL) 

• Aspirin  



Monitoring in patients with diabetes mellitus
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Pz with 
Diabetes

PZ without diagnosis of diabetes

Normal glicemic 
value

Impaired fasting 
glucose

Patients N=183
N (%)

N=552
N (%)

N=98
N (%)

Age (mean ± SD) 82.0 ± 8.5 84.1 ± 8.3 82.1 ± 8.4

Body Mass Index 24.6±5.1 22.9±4.9 24.7±5.9

Gender (male), 51 (27.9) 123 (22.3) 27 (27.6)

MMSE (0-30) * 12.4 ± 9.3 11 ± 10.5 11 ± 9.5

Patients with Severe Dementia (MMSE ≤ 5) 38 (31.7) 203 (36.8) 33 (33.7)

Barthel Index (0-100) (mean ± SD) 37.6 ± 33.9 36.6 ± 33.3 35.7 ± 32.1

Previous myocardial infarction 29 (15.8) 62 (11.2) 11 (11.2)

Congestive Heart Failure 35 (19.1) 75 (13.6) 11 (11.2)

Atrial Fibrillation 30 (16.4) 81 (14.7) 15 (15.3)

Hypertension 114 (62.3) 300 (54.4) 50 (51.0)

Prior ischemic stroke 42 (23.0) 114 (20.7) 21 (21.4)

Characteristics of 833 elderly patients resident in 7 NHS according to 
Glycemic status.

*MMSE=Mini Mental State Examination. 



Incidence of various end-stage complications

Bethel et al. Arch Inter Med, 2007



Hospitalization within the year before the 1990-1992 examination by 
duration of diabetes at the 1984-1986 examination.

Arch Intern Med, 1999



J.Am Geriatr Soc 2008

Characteristics of patients with and without a history of 

diabetes mellitus admitted to a Sub-Intensive care Unit



J Clin Endocrinol Metab, 2002

Length of stay, mortality, and disposition at discharge



The overall goals of diabetes 
management in older adults are similar to 
those in younger adults and include 
management of both hyperglycemia and 
risk factors.
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BMJ, 2002

…these include cognitive disorders and physical 
disability, falls and fractures, and other geriatric 
syndromes. Such out­ comes, as well as having a direct 
impact on quality of life, loss of independence, and 
demands on caregivers, may ultimately be as great a 
concern to older people with diabetes as the more 
traditionally recognised vascular complications.



Geriatric syndromes in Diabetes

• Cognitive impairment 

• Disability

• Depression

• Falls

• Polypharmacy

• Pain 

• Urinary incontinence

JAGS, 2003







Diabetes Care 2001

Mini Mental Status Examination (MMSE).
Visual attention: the Trail Making Test part B (TMTB).
Immediate verbal memory: with the Auditory Verbal Learning Test (AVLT). 
Facial Recognition (TRF). 
Digit Symbol Substitution (DSS) from the Weschler adult intelligence scale-revised 
measured sustained attention, psychomotor speed, and logical reasoning. 
Psychomotor speed : Finger Tapping Test (FTT)
Immediate visual memory: Benton Visual Retention Test (BVRT)
Logical reasoning: Raven’s Progressive Matrixes (RPM),
Auditory attention: Paced Auditory Serial Addition Test (PASAT).



Short-Term Survival in Elderly Patients Hospitalized for Heart Failure: 
the Role of Diabetes and newly Recognized Hyperglycemia.

JAGS, 2009



J.Am Geriatr Soc 2008

Characteristics of patients with and without a history of 
diabetes mellitus admitted to a Sub-Intensive care Unit





JCEM, 2001
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CASO CLINICO I

 B.F., Donna 76 aa

 Vive con il coniuge, in condizioni di completa indipendenza funzione e riferita integrità cognitiva. Da 2-3 mesi 
scadente controllo glicemico

Giunge il PS il 16/8/2010

 Stato confusionale

Storia clinica:

 Diabete mellito tipo 2 in terapia insulinica
 Ipotiroidismo post chirurgico (ca papillare) in terapia sostitutiva
 Cardiopatia post infartuale con disfunzione del VSx (FE 34%)
 IM severa e IT moderata severa
 Ipertensione arteriosa
 AOAI; pregresso by pass femoro- popliteo Sx



CASO CLINICO I

Esami di laboratorio: ingr. Dim. Ingr.

Emocromo 

WBC (5-10) 9.3 8.10 10 3/mmc Proteine totali (6.3-8.2) 6.1 g/dl

RBC (4.2-5.4) 4.06 3.55 10 6/mmc albumina (55-68) 54.9 %

HCT (37.0-47.0) 37.3 32.3 % 1 (1.5-5) 2.6 %

HGB (12.0-16.0) 12.30 10.9 g / dl 2 (6-12) 14.4 %

MCV (82.0-97.0) 92.0 91 Fl  (7-14) 13.4 %

MCH (27.0-33.0) 30.2 30.3 Pg  (11-21) 14.7 %

PLT (130-450) 206 206 103/mmc AST (5-48) 57 UI/l

Formula leucocitaria ALT (7-56) 86 UI/l

Neutrofili (40-70) 74 73 % ALP (100-240) 226 UI/l

Linfociti (19-44) 17 16 % -GT (5-30) 40 UI/l

Monoliti (2-8) 7 7 % Bilirubina totale (0.2-1.3) 0.25 mg/dl

Eosinofili (0-4) 1 1.3 % PT (70-120) 95.5 %

Basofili (0-1) 0 0.2 % INR (0.9-1.25) 1.03

VES (fino a 14) 16 Mm PTT (26-36) 35.1 Sec

PCR (0-0.5) 0.18 mg/dl LDH (240-480) 664 UI/l

Urea (19-45) 113 mg/dl TSH (0.3-4.2) 0.11 UUI/ml

Creatininemia (0.7-1.2) 1.91 1.8 mg/dl Calcio  (8.1-10.4) 6.7 mg/dl

Na (136-150) 137 143 mmol/l Fosforo (2.5-4.5) 5.7 mg/dl

K (3.5-5.0) 4.6 5.2 mmol/l Colesterolo (120-220) 161 mg/dl

Glicemia (65-105) 31 208 mg/dl HbA1c (4.3-5.9) 9.3 %

Esame urine

PS (1010-1030) 1014 leucociti (assenti) +

Ph (5.0-7.0) 5.0 proteine (0-20) 20



ASSESSMENT GERIATRICO Prericovero Ingresso Dimissione

Cognitività (MMSE) 20/30

Disturbo dell’umore (GDS) 9/15

Autosufficienza (BADL) (Barthel Index) 100/100 100/100 100/100

Autosufficienza (IADL) (n. funzioni perse) 2/8

Scala Tinetti:      (equilibrio) 16/16

(andatura) 12/12

(totale) 28/28

CASO CLINICO I

VALUTAZIONE NEUROPSICOLOGICA Dalla valutazione neuropsicologica eseguita emerge un quadro 
di decadimento cognitivo di grado lieve. Si evidenzia lieve 
disorientamento nel tempo, disordini di memoria verbale a 
lungo termine e deficit di prassia costruttiva. Sul piano 
comportamentale si osserva flessione del tono dell’umore. 



N (%)

Diagnosis of diabetes in NH 39 (21.8)

HbA1c 6.7±1.2

Pz with HbA1c > 7.5 35 (19.1)

Serum Creatinin (mg/dl) 1.2±1.3

Pz with chronic renal failure 46 (25.1)

Oral antidiabetic agents 103 (57.6)

Insulin 44 (24.6)

Retinopathy 36 (20.3)

Unknown diagnosis of retinopathy 53 (29.9)

Neuropathy 22 (12.4)

Unknown diagnosis of neuropathy 49 (27.7)

Arteriopathy 23 (13.0)

Unknown diagnosis of arteriopathy 40 (22.6)

Hypoglycemic episodes 22 (12.4)

Hypoglycemic episodes >2 17 (14.0)

Beta blocker treatment 19 (10.7)

ACE inhibitor treatment 72 (40.9)

Sartan treatment 12 (6.8)

Aspirin treatment 113 (63.8)

Statin treatment 23 (13.0)

Types of treatment, diabetics complications of 183 elderly patients with diabetes 
mellitus resident in 7 NHs





Annual Rates of Severe Hypoglycemia According to Treatment

Assignment and Adverse Clinical Outcomes among Patients with Severe

Hypoglycemia.



Lowest blood glucose and inpatient mortality. The lowest blood glucose level recorded during 
the hospital stay was plotted against the fraction of patients who died during the admission 
for 338 patients who had at least one hypoglycemic episode documented in the hospital. Bars 
indicate 95% CI. The number of admissions in each category is given in parentheses

Diabetes care, 2009



Frequency of hypoglycemia and 1-year mortality. Bars 
indicate 95% CI. The number of admissions in each category 
is given in parentheses
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CASO CLINICO II

• B. N, donna di 80 aa

• Vedova, vive sola, in condizioni di completa autosufficienza e cognitivamente integra

• Giunge in PS il 27/10/2010 per poliuria e polidipsia da 15 giorni

• Storia clinica: malattia diverticolare del colon



CASO CLINICO II

Esami di laboratorio: p.s ingr. dim. ingr.

Emocromo 

WBC (5-10) 1.11 1.23 1.10 10 3/mmc Proteine totali (6.3-8.2) 5.2 g/dl

RBC (4.2-5.4) 2.34 1.85 2.86 10 6/mmc albumina (55-68) 59.7 %

HCT (37.0-47.0) 23.10 18.7 27.4 % 1 (1.5-5) 3.1 %

HGB (12.0-16.0) 8.4 6.8 9.6 g / dl 2 (6-12) 12.2 %

MCV (82.0-97.0) 98.50 101.2 95.6 Fl  (7-14) 12.9 %

MCH (27.0-33.0) 35.8 37 33.6 Pg  (11-21) 12.1 %

PLT (130-450) 44 31 15 10 3/mmc AST (5-48) 14 UI/l

Formula leucocitaria ALT (7-56) 21 UI/l

Neutrofili (40-70) 58 23 5.3 % ALP (100-240) 244 UI/l

Linfociti (19-44) 29 67 81.9 % -GT (5-30) 22 UI/l

Monociti (2-8) 9.0 4.0 11.8 % Bilirubina totale (0.2-1.3) 1.08 mg/dl

Eosinofili (0-4) 0.0 0.0 0.0 % PT (70-120) 93.2 %

Basofili (0-1) 0.0 0.0 1.0 % INR (0.9-1.25) 1.04

VES (fino a 14) 56 Mm PTT (26-36) 26.4 Sec

PCR (0-0.5) 1.98 mg/dl Amilasemia (8-53) 26 UI/l

Urea (19-45) 48 mg/dl LDH (240-480) 274 UI/l

Creatininemia (0.7-1.2) 1.5 0.97 mg/dl TSH (0.3-4.2) 0.30 UUI/ml

Na (136-150) 138 149 mmol/l Sideremia (59-158) 137 ug/dl

K (3.5-5.0) 5.2 4.8 mmol/l Transferrina (200-350) 130 mg/dl

Glicemia (65-105) 797 317 102 mg/dl Ferritina (15-400) 162.5 ng/ml

Colesterolo (120-220) 140 mg/dl Vit B12 (191-663) 556 ng/ml

Procalcitonina (< 0.5) 0.2 ng/ml Folato (3.1-17.5) 7.9 ng/ml

Gruppo AB0 A CEA (<4.5) 0.69 ng/ml

Fattore Rh Pos CA19 9 (<30) 6.88 U/ml

HbA1c (4.3-5.9) 13.4 % CK totale (34-190) 102 UI/l   

Reticolociti(0.50-2.50) 1.70     %



CASO CLINICO II

ASSESSMENT GERIATRICO Prericovero Ingresso Dimissione

Cognitività (MMSE) 30/30

Disturbo dell’umore (GDS) 2/15

Autosufficienza (BADL) (Barthel Index) 100/100 100/100 100/100

Autosufficienza (IADL) (n. funzioni perse) 1/8

Scala Tinetti:      (equilibrio) 16/16

(andatura) 12/12

(totale) 28/28



CASO CLINICO II

Diagnosi di dimissione:

Leucemia mieloide acuta (trasfuse 2 sacche di EC)

Diabete mellito tipo 2 di attuale riscontro

Malattia diverticolare del colon
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CASO CLINICO III

• D. E, Uomo di 78 aa

• Prete, vive solo in condizioni di completa autosufficienza e cognitivamente integro.

• PZ seguito presso gli ambulatori di Diabetologia

• Storia clinica:

•Diabete mellito di tipo 2

•Aterosclerosi TSA

•Angiomi epatici (VII e VIII segmento)

•Pregressa TURP per ipertrofia prostatica (2006)

•Pregresso (2000) intervento per rottura di menisco ginocchio dx

•Pregressa (1999) periartrite scapolo-omerale

•Pregressa epatite B

•Distrofia epitelio pigmentato maculare bilateralmente (eseguita fluorangiografia in Maggio 2010); 
subatrofia retinica dx post vitrectomia; cataratta occhio sx

•Ernia discale C5-C6

•Piastrinopenia (già nota nel 2009)



CASO CLINICO III

Esami di laboratorio: ingr. ingr.

Emocromo 

WBC (5-10) 4.45 10 3/mmc Proteine totali (6.3-8.2) 6.5 g/dl

RBC (4.2-5.4) 4.67 10 6/mmc albumina (55-68) 61.1 %

HCT (37.0-47.0) 42.10 % 1 (1.5-5) 1.2 %

HGB (12.0-16.0) 14.9 g / dl 2 (6-12) 12.6 %

MCV (82.0-97.0) 90.10 Fl  (7-14) 11.8 %

MCH (27.0-33.0) 31.9 Pg  (11-21) 13.3 %

PLT (130-450) 88 10 3/mmc AST (5-48) 38 UI/l

Formula leucocitaria ALT (7-56) 41 UI/l

Neutrofili (40-70) 53.9 % ALP (100-240) 176 UI/l

Linfociti (19-44) 33.9 % -GT (5-30) 207 UI/l

Monociti (2-8) 9.9 % Bilirubina totale (0.2-1.3) 0.70 mg/dl

Eosinofili (0-4) 1.6 % PT (70-120) 72.0 %

Basofili (0-1) 0.7 % INR (0.9-1.25) 1.26

VES (fino a 14) 4 Mm PTT (26-36) 35.4 Sec

PCR (0-0.5) 0.05 mg/dl LDH (240-480) 325 UI/l

Urea (19-45) 37 mg/dl TSH (0.3-4.2) 1.29 UUI/ml

Creatininemia (0.7-1.2) 0.78 mg/dl Vit B12 (191-663) In attesa ng/ml

Na (136-150) 141 mmol/l Folato (3.1-17.5) In attesa ng/ml

K (3.5-5.0) 3.9 mmol/l PSA (<4.5) 0.32 ug/l

Glicemia (65-105) 133 mg/dl PSA L/T (>0.18) 0.63 ug/l

Colesterolo (120-220) 171 mg/dl Trigliceridi (40-160) 199 mg/dl

HDL (35-55) 33 mg/dl HbA1c (4.3-5.9) 6.2 %

Microalbuminuria 6 mg 24 h



CASO CLINICO III

Peso corporeo (ingresso): 68.7 kg 

PA (ingresso): 115/60 mmHg (dimissione) 120/70 mmHg

Temperatura corporea (ingresso): 36 °C (dimissione) 36 °C

ECG Ritmo sinusale 76 bpm

RX TORACE Buona espansione polmonare. Non lesioni pleuro-parenchimali in attività.
Ili di tipo vasale. Cuore nei limiti di norma. Aorta con isolate, sottili calcificazioni parietali all'arco ed a decorso 
moderatamente scoliotico nel settore caudale del tratto discendente toracico.

ECOCARDIOGRAMMA DA SFORZO Test negativo per indicibilità d’ischemia miocardia da sforzo. Normale risposta pressoria, scarsa risposta cronotropa. Non 
sintomi. Non modificazioni elettrocardiografiche

ECO TSA Presenza di ispessimenti fibrosi a livello della biforcazione carotidea non determinanti stenosi alle origini di carotide 
interna ed esterna bilateralmente. Vertebrali pervie.

ECOCARDIO Normale cinetica parietale, normale funzione sistolica ventricolare sx

ECO ADDOME Fegato di volume aumentato a margini arrotondati, ecostruttura omogenea.In sede di VII e VIII segm almeno 2 immagini 
iperecogene di circa 1 e 2 cm compatibili con angiomi. L’albero vascolare è regolarmente distribuito senza dilatazione 
delle vene sovraepatiche e dei rami portali.
Colelitiasi non complicata Non vi sono segni di dilatazione delle vie biliari intra epatiche e dell’epato-coledoco. La milza 
non è aumentata di volume, l’ecostruttura è omogenea. Il pancreas ha volume ed ecostruttura regolari; i vasi limitrofi 
presentano calibro e decorso conservati. In sede di testa piccola cisti semplice di circa 8 mm. I reni sono in sede, 
normoconformati, senza significative alterazioni ecostrutturali e del volume. In particolare assenti calcoli od 
idronefrosi.Cisti a dx di circa 2 cm. Aorta addominale di calibro e decorso nella norma con pareti irregolari ed 
iperecogene per ateroma sia

VISITA OCULISTICA Degenerazione maculare senile occhio dx in esiti di vitrectomia. Cataratta ochio sx 2+. Utile esecuzione ambulatoriale di 
OCT



CASO CLINICO III

TERAPIA FARMACOLOGICA IN ATTO ALLA DIMISSIONE

Nome commerciale posologia Orario

Cardioaspirin 100 1 c Ore 13

Metformina 500 1 c Ore 12

Statina No



Cholesterol: Lower is better?



Tot Chol 6 mmol/l = 194 mg/dl
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CASO CLINICO IV

C.G, Uomo di anni 86

Vive al proprio domicilio (con la moglie e una badante) in condizione di parziale autosufficienza (da 1anni) e 
decadimento cognitivo riferito lieve.

Da circa 1 mese, inappetenza, calo ponderale di 3-4 kg, eczema cutaneo diffuso.

Il 4/9/2010 caduta (accidentale?), quindi viene ricoverato.

Nella storia clinica: 

Diabete mellito tipo 2 in terapia con ipoglicemizzanti orali 

Stenosi peptica esofagea (dilatazione il 8/2010)

Spondiloartrosi 

Esiti di fratture costali da pregressa caduta accidentale (5 aa fa)

Dx stick: 600 mg/dl



CASO CLINICO IV

Esami di laboratorio: ingr. contr dim. Ingr. Dim.

Emocromo 

WBC (5-10) 9.9 8.08 7.7 10 3/mmc Proteine totali (6.3-8.2) 6 g/dl

RBC (4.2-5.4) 4.14 4.1 4.1 10 6/mmc albumina (55-68) 47.2 %

HCT (37.0-47.0) 42.6 41.7 41.8 % 1 (1.5-5) 4.0 %

HGB (12.0-16.0) 14.4 14.2 14.2 g / dl 2 (6-12) 17.0 %

MCV (82.0-97.0) 102.7 101.7 101.5 Fl  (7-14) 15.3 %

MCH (27.0-33.0) 34.8 34.6 34.4 Pg  (11-21) 16.5 %

PLT (130-450) 166 167 166 10 3/mmc AST (5-48) 30 17 UI/l

Formula leucocitaria ALT (7-56) 20 12 UI/l

Neutrofili (40-70) 82.8 77.9 82.2 % ALP (100-240) 160 UI/l

Linfociti (19-44) 7.9 8.9 7.4 % -GT (5-30) 15 UI/l

onoliti (2-8) 7.5 9.0 6.5 % Bilirubina totale (0.2-1.3) 0.40 mg/dl

Eosinofili (0-4) 1.7 4.0 3.8 % PT (70-120) 99.0 %

Basofili (0-1) 0.1 0.2 0.1 % INR (0.9-1.25) 1.0

VES (fino a 14) 50 Mm PTT (26-36) 31.0 Sec

PCR (0-0.5) 2.75 11.32 7.50 mg/dl LDH (240-480) 422 UI/l

Urea (19-45) 46 46 34 mg/dl TSH (0.3-4.2) 2.19 UUI/ml

Creatininemia (0.7-1.2) 1.26 0.93 0.98 mg/dl Vit B12 (191-663) 149 ng/ml

Na (136-150) 137 140 141 mmol/l Folato (3.1-17.5) 5.6 ng/ml

K (3.5-5.0) 4.5 4.1 3.8 mmol/l Glicemia (65-105) 516 198 mg/dl

Procalcitonina (<0.5) 0.14 ng/ml Colesterolo (120-220) 120 mg/dl

HbA1c (4.3-5.9) 10.7 % D-dimero (<500) 2037 ng/mL

Ca (8.1-10.4) 8.3 Mg/dl PTH (15.0-65.0) 58.0 Pg/ml

Vit D3 (25 - Oh) (>30) 4.52 P (2.5-4.5) 3.1 Mg/dl



CASO CLINICO IV

ASSESSMENT GERIATRICO Prericovero Ingresso Dimissione

Cognitività (MMSE) 22/30

Gravità della compromissione cognitiva (CDR) 1/5

Disturbo dell’umore (GDS) 2/15

Autosufficienza (BADL) (Barthel Index) 50/100 50/100 50/100

Autosufficienza (IADL) (n. funzioni perse) 4/5

Scala Tinetti:      (equilibrio) 12/16

(andatura) 10/12

(totale) 22/28



Failure to Thrive

Ann Intern Med, 1996



N (%)

Diagnosis of diabetes in NH 39 (21.8)

HbA1c 6.7±1.2

Pz with HbA1c > 7.5 35 (19.1)

Serum Creatinin (mg/dl) 1.2±1.3

Pz with chronic renal failure 46 (25.1)

Oral antidiabetic agents 103 (57.6)

Insulin 44 (24.6)

Retinopathy 36 (20.3)

Unknown diagnosis of retinopathy 53 (29.9)

Neuropathy 22 (12.4)

Unknown diagnosis of neuropathy 49 (27.7)

Arteriopathy 23 (13.0)

Unknown diagnosis of arteriopathy 40 (22.6)

Hypoglycemic episodes 22 (12.4)

Hypoglycemic episodes >2 17 (14.0)

Beta blocker treatment 19 (10.7)

ACE inhibitor treatment 72 (40.9)

Sartan treatment 12 (6.8)

Aspirin treatment 113 (63.8)

Statin treatment 23 (13.0)

Types of treatment, diabetics complications of 183 elderly patients with diabetes 
mellitus resident in 7 NHs


