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Manifestazioni atipiche
del diabete nell’anziano
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Diabetes in Elderly Adults

Graydon S. Meneilly! and Daniel Tessier?

NHANES 11 (1998)
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*Prevalenza del diabete aumenta con I'eta: 20% in anziani con >75 aa

'meta di essi ignari di esserne affetti

un altro 20-25% ¢ affetto da ridotta tolleranza al glucosio (IGT)

sincidenza: 2/1000 in sogg > 45 aa

sprevalenza maggiore in anziani ispanici, afroamericani, scandinauvi,
glappones Journal of Gerontology 2001;56:M5-M13



Patogenesi del diabete
di tipo 2 nell’anziano



The Deadly Quintet (Camus 1968)

Diabctes Hypertension Hyperuricemia
T TNFa Insulin g, Hyperinsulinemia
T Leptin Resistance
Lipid Abnormalities T PAI-1
Ttriglycerides
+ HDL

small dense 1.DIL.

‘@ [ :Myocardial
r |nfarction

Journal of Gerontology:2004, Vol. 59A, No. 2, 139-142



Patogenesi del diabete di tipo 2

nell’anziano
Decreased
physical activity
I ncreased —> INSULIN
adiposity RESISTANCE
Age effectson ./ Progression
insulin action i to IGT and
type 2
Medication diabetes
_ DECREASED
Genetics —_> INSULIN
Coexisting SECRETION
1lIness
Age effects on
Betacedlls

Am J Physiol Endocrinol Metab 2003:284: E7—-E12



Contributions of Insulin-Resistance and Insulin-Secretory Defects to the
Pathogenesis of Type 2 Diabetes Mellitus

DEFICIT DELLA FUNZIONE 3 CELLULARE

*Presente in 80% degli anziani diabetici sia obesi che magri

esempre maggiori evidenze dimostrano che essa sia il difetto prevalente nei
diabetici anziani non obesi

* gia presente in fase preclinica in soggetti geneticamente predisposti

CAUSE

an initial decrease in 3-cell mass,

* increased apoptosis/decreased regeneration,

*long-standing insulin resistance leading to (3-cell exhaustion,
glucose toxicity-induced [B-cell desensitization,

* lipid toxicity to 3 cells, and

«amyloid deposition or otherconditions with the ability to reduce
B-cell mass.

Maye Clin Proc. 2003:78:447-456



Alterations in Non-Insulin-Mediated Glucose
Uptake in the Elderly Patient With Diabetes

Annastasia Forbes, Thomas Elliott, Hugh Tildesley, Diane Finegood, and Graydon S. Meneilly

Table 1. Factors Resulating Glucose Homenstasis

Tnsulin-independent mechanisms
Ulucose uptake and uthzation by insulin-msensitive tissues
iew, brain)
Olucose autoregulation
[ncrease glucose uptake
[nhibit lipalvsis
Suppress glucose production

Under euglycemic conditions,~75% of
glucose disposal occurs as a result of
NIMGU, primarily in the central nervous
system

fnsptim-mediated mechanisms
Ulucose uptake i skeletal muscle
Ulucose release and storage in hver
[nhibit gluconeogenesis
[nhibit glvecogenalesis
Ulucose uptake and inhibition of hipalvais in adipocvies
i Ml J].‘:éh-f-rff“- tiat -'{;':.f«'.tf,'.{n'n't'u'.*-a.' regmlation ather tirongh
isnlin-dependent or imsuli-independent mechanisms
Glucagon
Coartisal
Epinephrine
Crowth homone
Free fatty acids
Leptin
Tumor necrazis factar o
Peistin
Adiponectin

Defect in NIMGU at basal
glucose levels appears to be
greater in elderly patients with
diabetes than in healthy elderly
subjects. This implies a
combined effect of aging and
diabetes on NIMGU in the
central nervous system, where
~70% of basal NIMGU occurs
(1,5,6).

Diabetes 1998:47:1915-1919




Insulin-mediated increase in blood is impaired In
the elderly.

Impairment of insulin-mediated vasodilation :
marker of endothelial disfunction in eldelry patients
with diabetes

Meneilly et al. Diabetes Care 1999: 22:112-118



Evidence of Islet Cell Autoimmunit_y N Elderly
Patients With T_ype 2 Diabetes
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*10% dei diabetici anziani sono positivi a anticorpi
contro cellule delle isole pancreatiche

Diabetes 2000:49:32-38



Classificazione

Table 1. Comparison of Diabetic Types

Diabetic Types

Twvpe 1 Type 1 1/2 Twvpe 2
Age Young Old Middle-aged
Body habitus Thin Thin or mild Obese

visceral obesity
Coma Ketoacidotic Mixed/lactic Hvperosmolar
acidosis
Glucose-induced
insulin release  Very low Low Increased but insufticient
to overcome insulin
resistance

Insulin-mediated

glucose disposal Normal Mild or Markedlv
decreased decreased

Fasting hepatic
glucose output  Increased Normal Increased

Morley,Journal of Gerontology 2000;5:M255-256



Criteri Diagnostici di Diabete Mellito

(The Expert Committee on the Diagnosis and Classification of Diabetes
Meéellitus, ADA 1997, Revision 2004)

I, Symptoms of dishetes plus casual plasma glucose concentration £200 rgfdL (1.1 rraolL). Casual iz defined as
any time of day without regard to tire simce last meal. The classic symptomms of disbetes melude polyma,
polycipsia, and unexplamed weisht loss.

or
2. FPG 2126 mgidl (7.0 mmolL). Fasting is defined as no calore intake for at least b,

ar

3. ZhPG 2200mgidl durng an OGTT. The test should be performed as deseribed by WHO, using a glucose load
contarrang the equrvalent of 75-g andoydrons glucose dissobeed n water,

Mate: In the shsence of unequrvocal hyperzlyeerua with acute metabobe decorapensation, these cntena should be
confirned by repeat testing on a cifferent day. The thard measure (OGTT) 15 not recorarmended for routime clincal use,
FP, fasting plasma glucose; 2hpg, 2-h postload ghucose.

Diabetes Care 27:5, 2004



Peculiarita diagnostiche nell’anziano

WHO report 1998:

OGTT come test diagnostico

‘permetterebbe di diagnosticare come diabetici
un altro 30% della popolazione soprattutto nella
popolazione anziana

*anticipo della diagnosi di circa 5-8 anni

Diabet Med 1998;15:539-553



Prevalence of type 2 diabetes
(NHANES-111)

-5
s

O Frior diagnosis of diabetes

=
:g 12 0 Mew diagnosis by FPG
E 10 m New diagnosis by OGTT
o
8 8
e
4 B
8
= 4
@
o

0

40-49 50-59 60-74
Age (years)

La proporzione di casi di diabete diagnosticabili
con la sola glicemia a digiuno decresce
progressivamente con l'eta

Harris et al., Diabetes Care 21:518, 1998



50% degli anziani diabetici
sono ignari di esserne
affetti

Sintomi dell'iperglicemia
raramente presenti



Scomparsa o riduzione del
senso della sete




Water, Water Everywhere and Not a Drop to Drink

John Morley

Impaired thirst responses to dehydration, heat acclimation, and
possibly hypernatremia

“These changes appear to be due, in part, to afailure
of the mu opioid fluid drive in the hypothalamus’

Dehydration: critical
indicator of poor care in

nursing homes

Journal of Gerontology:2000, Vol. 55A, No. 7, M359-M360



Alterazioni della fisiologia
renale eta correlate



INn soggetti sani

Sistema di Trasporto renale del glucosio € limitato:

Velocita tubulare massima (Tm): massima quantita di
glucosio assorbibile dal nefrone nell’'unita di tempo

Tm medio e di 375 mg/min:‘

*se carico filtrato <Tm tutto il glucosio e riassorbito per
ritornare in circolo : glicosuria assente, clarence =0

*se carico filtrato >Tm, riassorbiti 375 mg/min ed escreti
nelle urine la quota eccedente: glicosuiria +

1l

Soglia plasmatica:
Concentrazione plasmatica oltre cui compare
glicosuria



INn eta avanzata

Assorbimento massimo di
glucosio segue declino
della VFG : aumenta
soglia renale di glicosuria
(per riduzione della
capacita di riassorbimento
dei nefroni)

A

Glicosuria compare in
corrispondenza di valori
di glicemia piu elevati

ays

Sintomi compaiono piu
tardivamente

W




deficit cognitivo e
depressione



| s Diabetes associated with cognitive impair ment and
cognitive decline among older women?

9679 community dwelling white women age 65-99 participating in
the Study of Osteoporotic Fractures SOF

with self reported diabetes

Tests: MMSE, Digit Symbol, Trail making B at baselina, 3years, 6
years

*Donne con diabete: peggiori prestazioni cognitive alla
baseline in tutti i tests

Diabete determinava un aumentato rischio di declino
cognitivo nel tempo

ediabete da > 15 anni: aumento del rischio del 57%-100%
vS donne non affette

Arch Intern Med 2000:160:174-180



vinsises| Diabetes, impaired fasting glucose,
and development of cognitive
impairment in older women

. Yafte, MDD T. Blackwell, MS:, A M. Kanava, MD:. N. Davidowitz, BA: E. Barrete-Connor, MDD, and
E Krueger, NI

Table 3 Age and treatment adjusted risk of developing cognitive impairment or dementia by glucose group among the 4,961 women

No. (%) of women

Cognitive impairment outcome (zlucose group with outcome OR (95% CI)#
Dementia NG 40 (0.9)
IFG 3(1.5) 1.4510.44-4.76)
Diabetes 512.6) 2.3810.92-6.12)
Trend 1.55(0.98-2.44)
MCI NG 152 (3.3)
I[FG 81(3.9) 1.06 (0.51-2.20)
Diabetes 13(6.7) 1.78 10.99-3.20)
Trend 1.29(0.98-1.72)
Dementia, MCI, or Short Blessed Score =6 NG 273(5.9)
IFG 22(10.1) 1.64(1.03-2.61)
Diabetes 24 (12.1) 1.79(1.14-2.81)
Trend 1.401(1.14-1.72)

* Reference group for impaired fasting glucose (IFG) is participants with normal glucose (NG); reference group for diabetes is those
participants with NG or IFG; reference group for trend model is those participants with NG, with the OR representing the change in

one category of glucose status, Neuro | 0 g y 2004’ 63, 658-663



Diabetes in Elderly Adults

Grayvdon S. Meneilly! and Daniel Tessier?

*Assenti i classici sintomi dell'iperglicemia: polidipsia,
poliuria , calo ponderale

sintomi atipici: delirium, perdita di autosufficienza,
Incontinenza urinaria, cadute

easintomatico

*coma iperosmolare non chetosico come prima
manifestazione nelle case di riposo

complicanza del diabete stesso (IMA, Stroke) come
prima manifestazione clinica

Journal of Gerontology 2001;56:M5-M13



Statl iperglicemici



Statli iperglicemici

CHETOACIDOSI DIABETICA (DKA): mortalita: < 5%

*STATO IPERGLICEMICO IPEROSMOLARE (HHS) :
mortalita 11%

Fattori prognostici negativi: eta, ipotensione, coma

«20%: la prima manifestazione della malattia soprattutto in
anziani istituzionalizzati

Diabetes care 2006;19:2739-2747



| nfluence of age on the presentation and outcome
of acidotic and hyperosmolar diabetic emergencies

STUDIO RETROSPETTIVO DI 312 CASI DI PAZ AMMESSI IN UN E.R. PER
STATO IPERGLICEMICO:(Eta MEDIA 44 aa)

DKA: 55%
HHS: 15%  COMBINED DKA-HHS: 30%

MORTALITA’ GLOBALE: 4,8% (mortalita maggiore per fascia
d’eta piu alta: 15% > 55 aa vs 1,2% dei pazienti dai 35-55 aa

MORTALITA: HHS VS DKA  9,2% vs 2,7%

PAZIENTI piu A RISCHIO: Eta >65 AA CON OSMOLARITa >375
MOsm/|

ANALISI MULTIVARIATA:

ETA’ UNICO FATTORE DI RISCHIO INDIPENDENTE DI MORTE
Int Med J 2002:32:379-385




Stati iperglicemici: patogenesi

Absolute Insulin 4 Counterregulatory | Relative Insulin
Deficiency Hnrmuncsl Deficiency

——T—

l ) |1 v_ I ; R l

+ Lipolysis ¥ Protcin synthesis A Proteolysis

Absent or minimal

\ 4
. v v : .
FFA to liver - . _ . Ketogenesis
4 4 Gluconcogenic substrates
v o v
4 Ketogencsis . _
v Iv Glucose utilization 1 " Gluconeogenesis | | 4 Glycogenolysis I
v Alkali reserve l y
— @ Hyperglycemia -
v
4 Ketoacidosis (_}I}‘cns‘;lria (osmotic diuresis)
Triacylglycerol Loss of water and electrolvtes
—> YIEI) v . -
v I)(’h}-‘d;atitm Decreased fluid mtalu-b Hyperosmohrily

- Ky p(.'l'llpl(_leml:l | Impaired renal function

1 ma |

I DKA I

Figure 1— Pathogenesis of DKA and HHS, stress, infection, and/or insufficient insulin. ++Ac-
celerated pathway (ref. 10)

Diabetes care 2006;19:2739-2747



Statl iperglicemici: criteri diagnostici

Table 1—Diagnostic criteria for DEA and HHS

DEA

Yl oderate Severe HH5
Plasma clucose fmeddl Tl =2 5 SRk A0

Arterial pH

Serumi bicarbonate (mEgl!

Urine ketones*

Serum ketones*

Ettectrve serum csmolaliry
miZEmdkg 1

Amion gap?

Alteranon m zensoria or mental
abtundation

Alert

7T 2 <.7.00 SR K
[0 to =15 <10 =15
Pozitve Prsitmve Zmall
Poazitive Prsitmve Zmall
Yariahle YVariahle =320

Varahle
5 lupu:-r-"c-:-m-a

=12

5 Lpor fCoTa

Alertdramesy

i

INa®y = {17 + HZO, 7 imEgih.

SICTORTUSELDE ICACUOT TNCINC, TSRICILIATLonN. 2[me3

see text for detatls.

zasured Na (mEq)] + glucese (mg/dIV1S; +calculaton.

Diabetes care 2006;19:2739-2747



attenzione a....

.+ solo se LEUCOCITOSI > 25000 | > = INFEZONE

IPONATRIEMIA=

PSEUDOIPONATRIEMIA (per IPERNATRIEMIA=

flusso osmotico di acqua I > DISIDRATAZIONE

dall'intra all'extracellulare in SEVERA

presenza di iperglicemia).

IPERKALIEMIA: per passaggio vl

dall'intra all'extracellulare | > DEPLEZIONE DI
POTASSIO

estato mentale relazione lineare
con osmolarita quindi...

siperamilasemia | > (cause extrapancreatiche)




Stati iperglicemici: fattori precipitanti

*Terapia insulinica inadeguata
*Infezioni
spancreatite

IMA

farmaci (cortisonici, tiazidici, simpaticomimetici e nuovi
antipsicotici)

*malattie cerebrovascolari
qualsiasi condizione di allettamento prolungato

salterazione del senso della sete

Diabetes care 2006;19:2739-2747



Stati iperglicemici: clinica
‘ DKA: ‘ ESORDIO ‘ HHS: ‘

esordio rapido (sintomi da alterazione
metabolica da chetoacidosi
esordiscono in < 24 ore) CLINICA

alcuni giorni o settimane

VOMITO, EMATEMES, *ALTERAZIONE DEL

DOLORE ADDOMINALE, SENSORIO
-SEGNI DI DISIDRATZIONE,
KITJESSSPRI,'F,{)\%LD | DEBOLEZZA TACHICARDIA,
| IPOTENSIONE
ot -SEGNI NEUROLOGICI
’ FOCALI, CONVULSIONI
*‘ALTERAZIONE (allucinazioni visive)

VIGILANZA DA
LETARGIA AL COMA,
IPOTERMIA



Hypoglycaemia



Hypoglycaemia: the limiting ractor 1n the
glycaemic management of type |l and typel|
diabetes.

* rischio di ipoglicemia fatale o non fatale associato a uso di
Ipoglicemizz orali aumenta esponenzialmente con l'eta

*/0% dei casi sono implicate le sulfaniluree
*DIABETE TIPO 2: 10-73 pazienti / anno in trattamento
iInsulinico

studio UKPDS:eventi di ipoglicemia severa in Diabete tipo 2 in
follow-up a 6 anni:

2.,4% metformina,
3,3% sulfonilurea,

11,2% insulina
Diabetologia 45:937—948, 2002



Management of Diabetes and
Hyperglycemia in Hospitals

able 6—Conditions creating high risk for
Table 6—Condit ting higl k-
hypoglycemia in patients receiving scheduled
(programmed) insulin

® Sudden NPO status or reduction in oral
intake

® Enteral feeding discontinued

® TPN or intravenous dextrose
discontinued

® Premeal insulin given and meal not
ingested

® Unexpected transport from nursing unit
alter rapid-action insulin given

® Reduction in corticosteroid dose

Despite the
preventable nature
of

many inpatient
episodes of
hypoglycemia,
Institutions are more
likely to have
nursing protocols for
treatment of
hypoglycemia

than for its
prevention (351—
359).

DiaeETtes Cape.

"

voLUWE 27, susesk 2. Fraavary 2004



| IPOGLICEMIA: sintomi |

MIDOLLARE SURRENALE ATTIVAZIONE PARASIMPATICO
ﬂ SIMPATICA ﬂ
ADRENALINA | [ NORADRENALINA | [ AcETILICOLINA |
ANSIA. IRRITABILIT PARESTESIE
TREMORI FAME
PALPITAZIONI SUDORAZIONE

SINTOMI AUTONOMICI: SUDORAZIONI, TREMORI, IRRITABILITa,
PALPITAZIONI

SINTOMI NEUROGLICOPENICI: DEBOLEZZA, VISIONE OFFUSCATA,
FAME, PARESTESIE, VERTIGINI, SINCOPI, CONFUSIONE,
CONVULSIONI FINO AL COMA



IPOGLICEMIA: MECCANISMI DI DIFESA:
ORMONI| CONTROREGOLATORI

PRODUZIONE DI
INSULINA

> TGLUCONEOGENESI EPATICA

UTILIZZO DEL GLUCOSIO IN
l PERIFERIA

SECREZIONE DI
GLUCAGONE T GLICOGENOLISI EPATICA

SECREZIONE DI
CORTISOLO E GH




Hypoglycemia in Diabetes

< 81 mg/dl: riduzione di secrezione insulinica
*>65-70 mg: secrezione di glucagone e adrenalina

*50-55 mg/dl: sintomi neuroglicopenici e confusione
mentale

Diabete scarsamente controllato: Tali valori shiftano
verso |'alto

Diabete rigorosamente controllato: shift verso valori
Inferiori

Shift risentono di condizioni di
Ipoglicemia precedenti, iperglicemia
cronica e dei valori medi di glicemia nel
periodo precedente




CLINICAL SYNDROMES OF COMPROMISED
GLUCOSE COUNTERREGULATION
INDIABETES

[

SECREZIONE DI
l EPINEFRINA

Defective glucose counterregulation:

l SECREZIONE DI
*Hypoglycemia unawareness | V[ GLUCAGONE

*Hypoglycemia-associated autonomic failure

Diabetes Care 26:1902-1912, 2003



CLINICAL SYNDROMES OF COMPROMISED
GLUCOSE COUNTERREGULATION INDIABETES

DIABETE TIPO 1: EARLY IMPAIRMENT

DIABETE DI TIPO 2: LATE IMPAIRMENT: MAGGIORE ¢
LA DURATA DELLA MALATTIA MAGGIORE PR DI
IPOGLICEMIA IATROGENA: PER DEFICIT DI
PRODUZIONE DI GLUCAGONE E PER SHIFT DEI VALORI
TRIGGER VERSO VALORI INFERIORI IN CASO DI
EPISODI DI IPOGLICEMIA PRECEDENTI

Diabetes Care 26:1902-1912, 2003



| - Risk factors
Hypoglycemia-Associated Autonomic Failure relevant to
Absolute Insulin Deficiency «-------oo- compromised
! ; glucose
No ¢ Insulin Type 1 Diabetes -+ » No 4 Glucagon counterrequlation:
Imperfect Insulin 'd f ! n
Replacement _ € I(?Ie. Za
' insulinica
( > HYPOGLYCEMIA< \ ¥ -storia di severa
Hypoglycemia Defective Glucose ipog licemia
Unawareness Counterregulation . . I
Reduced Autonomic (Including terapia .IﬂSU inca
Adrenomedullary) Responses aggressiva
| Symptoms A | Eninephiine disautonomia
Figure 1—Diagrammatic representation of the concept of hypoglycemia-associated autonomic
Jatlure in diabetes. Modified from Cryer (50)

Diabetes Care 26:1902-1912, 2003



Hypoglycemia Unawareness in Noninsulin-Dependent
Diabetes Mellitus

Diabete tipo 2

1.Ridotta produzione di glucagone,

2. riduzione dell’awareness dei sintomi
autonomici

3.Correlata alla durata del trattamento e non al
controllo metabolico

Journal of Clinical Endocrinology and Metabolism; 1998;82:1682-1684



Altered responeto hypoglycemia of healthy
elderly people

Soqgagetti anziani sani

1.Ridotta produzione di glucagone e
adrenalina in risposta all'ipoglicemia

2. riduzione dell'awareness dei sintomi
autonomici e non dei sintomi neuroglicopenici

Journal of Clinical Endocrinology and Metabolism; 1994;78:1341-1348



If vou think vou know ahat vou're
looking for, think again.

Confusion is an early
symptom of hypoglycemia

AJN October 2004 Vol. 104, No. 10




Altre sindromi cliniche
tipiche nel diabetici anziani

*Renal papillary necrosis
*Malignant otitis external
*Diabetic neuropathic cachexia
*|potermia

Cadute e disabilita



Renal papillary
Necrosis



Renal papillary necrosis

ProspectiveDiabetes Study (UKPDS)
In patients with type 2 diabetes:

sincidence of microalbuminuria: 2.0% per year
sprevalence 10 years after diagnosis 25%

*Proteinuria : 15—40% of patients with type 1
diabetes, with a peak incidence around
15—-20 years of diabetes

In patients with type 2 diabetes : 5 to 20%



Otite esterna
maligna



Otite esterna maligna

Primo caso riportato nel 1838;

Colpisce tipicamente i diabetici anziani; piu frequentse
maschi

Otite esterna che colpisce CUE iniziando come otite
esterna progredendo a osteomileite dell'osso temporale

Agente responsabile: Pseudomonas aeruginosa nella
maggior parte dei casi

Alta mortalita

Sintomi: tumefazione auricolare tra ramo mandibolare e
0sso mastoide e dolore sproporzionato all’'obiettivita
clinica; febbre poco comune

PATOGENESI: elevato Ph del cerume dei diabetici:
diminuita attivita battericida del lisozima; predisposizione
non correlata all’'entita dell'intolleranza glucidica



Otite esterna maligna

Complicanze:

«Coinvolgimento dei nn cranici: VII, IX, X e Xl (paralisi
facciale nel 32 % dei casi nel 1977):

se vi e coinvolgimento dei nn cranici(50% dei casi) mortalita
sale a 80% (sdr del forame giugulare)

Complicanze intracraniche: meningite, ascesso cerebrale,
trombosi dei seni venosi

DD : tumori dellosso temporale
Terapia: CIPROFLOXACINA

CRESCENTE RESISTENZA (IN STUDIO DEL 2001
RESISTENZA NEL 63%)

Diabetes Care 1980:5:611-614



Diabetic neuropathic
cachexia



Diabetic neuropathic cachexia
clinica:

*sindrome caratterizzata da dolore neuropatico ad insorgenza
Improvvisa associato a anoressia, calo ponderale e
depressione. DD: neoplasie, malattie viral

CARATTERISTICA: completa reversibilita dei sintomi e dei
segni elettromiografici delle fibre nervose (alterazione della V di
conduzione e bassa ampiezza dei potenzilai= disfunzione
mileinica e assonale) dopo ottimizzazione di terapia
antidiabetica, terapia analgesica, antidepressiva e supporto
nutrizionale

‘PATOGENESI

completo riparo delle fibre mileiniche o completa distruzione
(IPOTESI: danno ipossico paradosso dell'insulina

*malassorbimento _
Diabetes Care 2006:29:473-474



Ipotermia



Risk of hypothermiain elderly patientswith
diabetes

*Maggiore predisposizione per alterazione dei meccanismi
termoregolatori

*maggiore rischio di ipotermia intraoperatoria

*screening dei pazienti a rischio con test di funzionalita del
sistema nervoso autonomo (heart rate variability)

Anestesiology 2000;92:1311-1318
BMJ;1986:293:416-418



Cadute e
disabilita



Older Women With Diabetes Have a
Higher Risk of Falls

OBJECTIVE— To determine whether older women with diabetes have an increased
risk of falls and whether known risk factors for falls account for any increased risk.
RESEARCH DESIGN AND METHODS— This prospective cohort study included
women 67 years of age enrolled in the Study of Osteoporotic Fractures.
labetes was determined by questionnaire at baseline. Physical performance was
easured at the second examination. Subsequently, falls were ascertained every 4
onths by postcard.

L]
Table 2—Freguency of falls and proportien of fallers among older women by diaberes and I { dl Cad Uta

629 donne
affette da
diabete
(6,8%)

insuiin use

> 1 v/anno

Mon—insulin- [nsulin-treated
Mo diabetes treated diabetes diabetes
n oy
Incidence of falls (per person-year: OR 1 68 N | D
7074 vears old 042 0,567 l.26%F -
7A-70 years old 0,52 074 Q827
a0—s4 vears old I 0Au= ] 21"+ O R 2 , 78 I D
= &5 vears ald 1.32* | 37~

Fell more than once a vear ¢%3
Fell more than twice a vear (960

17.0 257" 35 47

E

O es
EERE

KR | (O KR

Data for follow-up are means = 2D, *P
comparad with wemen wath non-insulin-treated diabetes,

< 005 compared with women without diabetes; ©F < 005

Diabetes care, 2002;25:1749-1754



Table 3—ORs* and 95% CIs for the association between diabetes and falling more than once a year™ among older women

Non—insulin-treated diabetes [nsulin-treated diabetes?

Covariates included Change in Change in
In model OR(93% Cli Coelhcient — coefhcient§ — OR(9S%ClLY Coelhicient — coelhcient®
Age 1.5311.14-2.04) 042 — 30812.25-7.05) 138 —
Age + halance| [34(100-181) 030 =30%  208(1.67-332) 1.00 -26%
Age + history of coronary heart disease 143 (1.06-192) 036 -16% 370208657 131 -7%
Age + history of arthritis L45(108-1095) 037 =125 302(221-695] 37 - 1%
Age + peripheral neuropathy# [40(111-199) 040 —0% 3832166700 1A -3%
Multvariable model™ [ 18(0.87-1.60) 0.16 —6]% 276(152-5.01] 1.02 -32%

*Logistic regression models. N = 5 430, Women with missing values for any of the covariates in the multivariable madel were excluded fram all smaller models. tAn
average of more than one fall per vear during follow-up. Mean follow-up time for falls was 7.2 ( 1.9} vears, $Compared with women who did not report a history
of diabetes. §Change inthe Iogbuuublcsblomodhmm lor diabetes compared with the cefheient in he age-adjusted model. | Tandem walk score and tandem sand
(eves open. JHeart awtack, angina, or congestive heart failure. #Loss of pressure sensitivity. **Adjusted for age, tandem walk scare, tandem stand (eyes open}, loss
of pressure sensitivity, history of coronary heart disease, history of stroke, history of arthritis, history of famting, grip strength, positive Geriatric Depression Score,
near depth perception, and use of medications for sleeplessness or anxiety.

Diabetes care, 2002:;25:1749-1754



Risk Factors for Falls in Older Disabled Women With
Diabetes: The Women’s Health and Aging Study

&l - ¥ &l - s 1 . _ & == - & 5
Stefano \*Ulptim,l Suzanne G. Leveille,” Caroline Blaum,” Linda P. Fried," and Jack M. Guralnik

Background. The aim of this study was to determine whether older disabled women
with diabetes have an increased risk of falls compared to women without diabetes and
to identify fall risk factors among this high-risk subgroup of patients.

Methods. Data are from the Women'’s Health and Aging Study | (n¥41002, age 65
years), a prospective, populationbasedcohort study of the one third most disabled
women in the Baltimore (MD) urban community-dwelling population. Participants were
followed semiannually for 3 years. Falls were ascertained at each interview. Diabetes
was ascertained bymeans of a standardized algorithm using multiple sources of
information.

Su 878 pazienti analizzate
*Prevalenza del diabete: 15,5 %

*Incidenza di cadute (almeno 1): 64,9%

Journal of Gerontology:2005, Vol. 60A, No. 9, 1157-1162
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Figure I. Crude cumulative incidence of falling during tollow-up according

At least 1 fall

to diabetes status at baseline.

Diabetes Status
L Without

B0 et Cral her apy
B irculin therapy

.

Recurrent falls

Cadute piu frequenti
In pazienti diabetiche
rispetto alle non
diabetiche, e
soprattutto in paz in
trattamento insulinico

Journal of Gerontology:2005, Vol. 60A, No. 9, 1157-1162



I'able 2. Adjusted Odds Ratios for Iralls During Follow-Up
According to Diabetwes Statms

Proportion
With Model | Model 2 SNodel 3
Ourcome., OR OR OR

e (959 Clh (259 Cl (D5 Cl
Risk tor tall

Without diabertes Hhi.s l l l
With diabetes. T2.R 1 .44 .42 .38

all sample (L1201 .57 (LOR—.=Hoaf (.03 —1 .51
Without diabetes Hh3.5 1 l l
With diabetes

Diet/oral therapy JOoL .39 .30 1.35

(L1031 88y (L.O2—[ 9 f (0wo—] R4

.57 .47 [.45

(DO —2 3 ) (w2227

Ji
J

Insulin TO.5

Risk tor recuarmrent falls

Without diabetes 27.9 1 l |
With diabetes, 300 .86 1 .77 | i

all sample (1332600 (1242530 (1. 18243
Without diabetes 27.9 1 l I

With diabetes

Diet/oral therapy 309 [ .52 [0 1.34
(OG22 17y (DLl -_2 15 (L= T7T-211
Insulin S0 3.0 2RO 2.73

(1. D0—S 02y (1.7 2—1 H5)

Moves: Model | was adjusted tor age. race. education, and smoking. Model 2
wiks i justed tor tactors In Model | plus overwelght, obesitv, hvpertension. use
of antihvpertensive drugs. stroke. peripheral arterial disease. peripheral nerve
dyvstfunction, knee osteoarthritis pain categories. visual impairment, Mini-Mental
State Examination score. fall in [2 months before baseline interview, oand
activiey of dailv living disabilitv. Model 3 was adjusted tor factors in Model 2
plus phvsical performance score and knee strength included in the models as
tme-dependent covariates.

OR ol s ratio: C1

Model 2 was

adjusted for
factors in Model 1
plus overweight,
obesity,
hypertension, use of
antihypertensive
drugs, stroke,
peripheral arterial
disease, peripheral
nerve dysfunction,
knee osteoarthritis
pain categories,
visual impairment,
Mini-Mental State
Examination score,
fall in 12 months
before baseline
interview, and activity
of daily living
disability.

contidedk@URRALOf Gerontology:2005, Vol. 60A, No. 9, 1157-1162



Table 3. Adjusted Odds Ratios for Recurrent Falls During Follow-Up
Among 136 Women With Prevalent Diabetes at Baseline

Risk Factors Odds Ratio B53% 1 i
Knee osteoarthritis .78 093339 082
Stroke 205 ().87—4 86 A3
| Insulin therapy 2.2 [.10-3.71 o |
[Overweight (BMI 25-_30) 300 21101 020 |
Obesity (BMI = 30) 2.03 (0.73-5.65 A73
Lower-extremity pain
|2 sites 3.61 | .26-10.4 017
3—4 sites 3.58 | 89—16.5 002

Summary physical
performance << Y 7.76 | 3-38.8 D47

Terapia insulinica: marker di gravita della malattia?

O perché associata a maggiore rischio di ipoglicemia?

Journal of Gerontology:2005, Vol. 60A, No. 9, 1157-1162



Rischio di cadute
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Figure 2. Odds ratios for recurrent falls during follow-up according to
diabetes status with pain (rop) and body mass (BMI) categories (horrom). Odds
ratios are adjusted for age, race, presence of hand pain and chest pain, and

lower-extremity performance score. “p < 05, 'Reference group.

ricorrenti

Effetto sinergico tra
diabete e dolore

ediabete e obesita

Journal of Gerontology:2005, Vol. 60A, No. 9, 1157-1162



Silent Ischemia



Silent Ischemia in People With Diabetes:
A Condition That Must Be Heard

Ramin Tabibiazar. MD. and Steven V. Edelman, MD

In the Framingham Study, which was based on 34 years
of follow-up of more than 5,000 subjects, about one-fourth
of the patients who experienced a heart attack had
unrecognized events.

Unrecognized infarctions consisted of
*silent myocardial infarctions (50%)
«atypical myocardial infarctions (50%)

probabilmente sottostimati

CLINICAL DIABETES « Volume 21, Number 1, 2003



Silent iIschemia

Table 1. Indications for Cardiac
Stress Testing in Patients With

Diabetes

Indeed. with the recent elevation ot dia-

. . _ * Typical or atypical cardiac symp-
betes to that of a coronary risk equiva-

toms
lent, 1t 1s now appropriate to treat all » Resting ECG changes sugoestive of
patients with diabetes as 1f they have ischemia or infarction

known CAD from the standpoint of risk |+ Peripheral vascular discase or
factor management. caro.t.lcl occlus.n-'e arterial FIIS&?S'@
- * Multiple cardiovascular risk factors
« Special consideration for patients
plannmg a vigorous program of
exercise and those with cardiac auto-
nomic neuropathy

CLINICAL DIABETES ¢ Volume 21, Number 1, 2003



Meccanismi implicati

*Higher pain threshold,

*An excess of endogenous endorphins,
*Generalized defective perception of painful stimuli
L_ess severe or shorter events than those
associated with angina pectoris.

*Partial or complete autonomic denervation

CLINICAL DIABETES « Volume 21, Number 1, 2003



Predicitive value of silent myocardial ischemia for

cardiac eventsin diabetic patients.
| nfluence of agein a French multicenter study

Diabetes care, 2005:28:2722-2727
Analizzati 340 pazienti diabetici asintomatici con almeno 2 fattori di
rischio cardiovascolari

SMI definita come deficit di perfusione alla scintigrafia
miocardica sotto stress fisico o dopo infusione di dipiridamolo

Eventi cardiaci: nel 14,3 % dei pazienti analizzati
*Prevalenza di SMI : 35,4%

*Pazienti con SMI erano significativamente piu anziani e con
_peggiore assetto lipidico

In pazienti con eta > 60 anni: Associazione significativa tra
*SMI e eventi cardiaci (OR 2,79 CI: 1,54-5,04)
*SMI e eventi cardiaci maggiori (OR 3 CI: 1,53-5,87)




Prevalence of Clinical and Isolated
Subclinical Cardiovascular Disedase in
Older Adulis With Glucose Disorders

The Cardiovascular Health Study

RESEARCH DESIGN AND METHODS— Participants in the Cardiovascular
Health Study, aged >65 years (n 5,888), underwent vascular and metabolic
testing. Individuals with known disease in the coronary, cerebral, or peripheral
circulations were considered to have clinical disease. Those without any clinical
disease in whom CVD was detected by ultrasonography,electrocardiography, or
ankle arm index in any of the three vascular beds were considered

to have isolated subclinical disease.

30% :Malattia clinica manifesta

60% : subclinica (in ordine di prevalenza :
Cerebrale, cardiaca, periferica)

Diabetes Care 24:1233-1239, 2001



Table 2—Distribution of subclinical CVD in the absence of clinical discase among CHS
participants

Sex

Total Male Female
n 3,946 1,525 2,421
No subclinical CVD# 1,551 (39.3) 541 (35.5) 1.010 (41.7)
Subclinical CVD 2,395 (60.7) I?)84 (64.5) 1,411 x')h;‘l
Cardiac™ 387 (16.2) 154 (15.7) 229 (16.2)
CBD 1,249 (52.2) 502 (51.0) 747 (52.9)
PAD 74(3.1) 30 (3.0) 45 (3.1
Cardiac and CBD 387 (16.2) 187 (19.0) 200 (14.2)
Cardiac and PAD 32 (1.3) 18 (1.8) 14 (1.0)
CBD and PAD 192 (8.0) 57 (5.8) 135 (9.6)
Cardiac, CBD, and PAD 78 (3.3) 36 (3.7) 42 (3.0)

Data are n (%), *Numbers in parentheses are percentages of total participants, male participants, or female
participants; fnumbers in parentheses are percentages of participants with subclinical disease.

Diabetes Care 24:1233-1239, 2001
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Figure 1—Prevalence of total CVD by glucose status. DM, diabetes mellitus

Diabetes Care 24:1233-1239, 2001



conclusioni

|l diabete nell’anziano si manifesta spesso in
modo atipico a causa di alterazioni fisiologiche e
patologiche legate all'invecchiamento

L "abilita del geriatra sta nella capacita di capire
I'atipicita a partire da cio che a volte puo apparire
“‘normale”



If vou think you know what you're

AJN ¥ October 2004 ¥ Vol. 104, No. 10

Taken from Aging in America: The Years Ahead, by photographer Ed Kashi and writer Julie Winokur.






