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Italy: demographic transition
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nelle classi di età comprese tra i 68 e gli 83 anni. L’incertezza associata, che a questo punto del 
ciclo previsivo comincia a farsi significativa in prossimità delle classi di età dell’infanzia e di quelle 
giovanili-adulte, non pare tuttavia alterare il quadro prospettico evidenziato nello scenario 
mediano. Qualunque possa essere la futura evoluzione demografica, non si potrà prescindere da 
un aumento progressivo della popolazione in età anziana, in un range compreso tra il 31,7 e il 
35,4% del totale. Parallelamente, la popolazione in età attiva oscillerebbe tra il 53 e il 56,1% 
mentre i giovani fino a 14 anni di età tra il 10,4 e il 13,4% (Figura 5).  

 

FIGURA 4. PIRAMIDE DELLA POPOLAZIONE RESIDENTE - SCENARIO MEDIANO E INTERVALLO DI 
CONFIDENZA AL 90%. Italia, anni 2017-2065, 1° gennaio, dati in migliaia 

 

 

 
Nel lungo termine, per quanto l’incertezza raggiunga livelli tali da invitare alla cautela, la piramide 
della popolazione tende a recuperare un migliorato equilibrio strutturale. Al punto che l’età media 
della popolazione, in seguito al raggiungimento di un massimo di 50,3 anni nel 2057 secondo lo 
scenario mediano, tenderebbe a riabbassarsi fino a 50,1 nel 2065. 

Ciò si deve a diversi fattori, tra cui la progressiva estinzione delle coorti nate tra il 1961 e il 1976. 
La popolazione in età attiva, dopo il raggiungimento del suo livello percentuale minimo nel 2050 
(54,1%), recupera peso fino al 54,8% entro il 2065 nello scenario mediano, con margini di 
incertezza compresi tra il 52,5 e il 56,7%. La popolazione in età anziana, a sua volta, 
raggiungerebbe il proprio massimo intorno al 2051 (33,9%) e poi si avvierebbe a una fase di 
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Outline

• Increased risk for infection

– Alterations in quantitative and qualitative immune responses

– Higher prevalence of MDRO in elderly

• Presentation of disease

– Fever definition

– Suspicion for infection

• Antibiotic management 

– Inappropriate use

– Choice of agent

– Dosing and PK considerations 

• Specific infectious syndromes

– Urinary Tract Infection
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Why are the elderly at increased risk for infection?

• Decreased immunity

• Immunosuppressive drugs

• Poor nutrition

• Decrease in usual protective barriers (cough, skin)

• Chronic illness

• Increased exposure to organisms, especially in LTCFs

• Increased use of invasive devices
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The immunization pathways in the elderly

Boraschi D 

et al, 

Sci Transl Med 

2013
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TB in the Elderly

• The majority of TB in the 

elderly is secondary to 

reactivation of latent TB 

infection

• With age, the T-cell mediated 

immune response wanes 

allowing for latent TB to 

become active.

Kaufmann SHE. Nature Reviews Immunology 2001
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Incidence of severe sepsis by age

Angus DC et al, Crit Care Med 2001
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Lancet Infect Dis 

2018
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Cassini A et al, Lancet Infect Dis 2018
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Burden of infections with antibiotic-resistant bacteria of public health

importance in DALYs, by age group, EU and European Economic 

Area, 2015

Cassini A et al, Lancet Infect Dis 2018
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Drivers of antibiotic resistance in humans

Chatterjee A et al, Lancet Infect Dis 2018
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Normal Body Temperature: A Systematic Review

Geneva I et al, OFID 2019
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Presentation of disease: fever in older adults

• In frail, older adults, fever is absent in 30 to 50 percent, 

even in the setting of serious infections such as pneumonia 

or endocarditis.

• It is appropriate use a lower threshold for fever in frail, older 

patients:

– Single oral temperature >37.8°C 

– Persistent oral or tympanic membrane temperature ≥37.2°C

– Rise in temperature of ≥1.1°C  above baseline temperature

High KP et al,  Clin Infect Dis 2009 
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Caterino JM et al , J Am Geriatr Soc 2019

Nonspecific Symptoms Lack Diagnostic Accuracy for 

Infection in Older Patients in the Emergency Department 
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25% to 75% of systemic antimicrobials are 

inappropriately prescribed in LTC settings.

The extreme variability in antimicrobial prescribing 

between facilities, it is fair to assume that some of this use 

was inappropriate
Costelloe C. et al., BMJ 2010; 340 , Nicolle LE, Bentley DW, Garibaldi R, et al. Antimicrobial use in long-term-care facilities. SHEA Long-Term-Care Committee. Infect Control Hosp 

Epidemiol. 2000;21(8):537-545, Zimmer JG, Bentley DW, Valenti WM, Watson NM. Systemic antibiotic use in nursing homes. A quality assessment. J Am Geriatr Soc. 1986;34(10):703-

710, Loeb M. Antibiotic use in long-term-care facilities: many unanswered questions. Infect Control Hosp Epidemiol. 2000;21(10):680-683, Roumie CL, Halasa NB, Edwards KM, et al. 

Differences in antibiotic prescribing among physicians, residents, and nonphysician clinicians. Am J Med. 2005;118(6):641-648. Benoit et al JAGS 2008; 56:2039
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• Close to 90% of hospitalized patients with advanced

cancer receive antimicrobials during the week prior to 

death.

• 42% of nursing home residents with advanced

dementia are prescribed antimicrobials during the last 

2 weeks of life.

Juthani-Mehta M et al, JAMA 2015
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Summary of Core 

Elements for 

Antibiotic 

Stewardship in 

Nursing Homes 
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Antibiotic Management
Choice of agent

• The choice of initial antibiotic is the same as in younger patients for 

most routine infections, and prompt institution of antibiotics is important. 

• Consideration for broader empiric coverage may be warranted for 

older adults for the following reasons:

– Increased risk of infection with drug-resistant organisms, due to 

residence in an institution, recent hospitalization, dialysis treatment, recent 

antibiotic exposure, or indwelling devices 

– Broader initial coverage may be appropriate in seriously ill older adults in 

whom sepsis, severe pneumonia, or other life-threatening infections are 

more likely to be suspected

• Antibiotic interactions are also a major consideration in antibiotic 

selection, as these may occur with many medications commonly 

prescribed in older adults

Wang L et al, Eur J Clin Microbiol Infect Dis 2012; Flannery EL et al, Clin Infect Dis 2011; 

Kollef MH, Am J Med 2003
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Changes in pharmacokinetic factors associated with aging

PK 

parameter

Consideration in 

elderly patients

Impact on drug

PK

Potential

effects on 

antimicrobial

dosing

Examples

Absorbtion Decreased gastric

acid production

Impaired drug

dissolution

Decreased

bioavailability of 

drugs

Azithromycin, 

erythromycin, 

cefaclor, 

ceftibuten, 

itraconazole, 

ketoconazole, 

sulfonamides, 

dapsone, 

pyrimethamine

Decreased gastric

motility

Decreased

absorption of drugs

Standard dose 

may be inadequate

Cefpodoxime

proxetil

Decreased small 

bowel surface area 

Decreased splanchnic

blood flow

Giarratano A et al, Clin Interv Aging 2018
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PK 

parameter

Consideration in 

elderly patients

Impact on 

drug PK

Potential effects

on antimicrobial

dosing

Examples

Distribution Increased proportion of 

adipose tissue

Impaired drug

dissolution

Increased distribution 

of lipid-soluble drugs

Rifampin, 

fluoroquinolones, 

macrolides, 

oxazolidinones, 

tetracyclines, 

amphotericin B, 

imidazole

antifungals

Decreased lean body 

mass

Decreased 

distribution of 

water-soluble 

drugs

Increased plasma 

concentration

Aminoglycosides, 

glycopeptides, 

beta-lactams

Malnutrition/proteinuria 

leading to 

hypoalbuminemia

Increased 

concentration of 

free drug

Drug toxicity Penicillins, 

ceftriaxone, 

sulfonamides, 

clindamycin

Changes in pharmacokinetic factors associated with aging

Giarratano A et al, Clin Interv Aging 2018
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PK 

parameter

Consideration

in elderly

patients

Impact on 

drug PK

Potential

effects on 

antimicrobial

dosing

Examples

Metabolism Liver disease; 

normal

physiological 

effects of aging

on the liver

• Decreased 

hepatic 

blood flow 

• Decreased 

P450 CYP 

enzyme 

activity

Prolonged drug 

half-life of 

hepatically 

metabolized drugs

Macrolides, 

fluoroquinolones, 

azole

antifungals, 

antiretrovirals

Polypharmacy Competition 

for CYP P450 

hepatic 

enzymes

Variable drug

activity

Macrolides, 

fluoroquinolones, 

azole

antifungals, 

antiretrovirals

Changes in pharmacokinetic factors associated with aging

Giarratano A et al, Clin Interv Aging 2018
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PK 

parameter

Consideration

in elderly

patients

Impact on 

drug PK

Potential

effects on 

antimicrobial

dosing

Examples

Elimination Decreased renal 

function/ renal 

disease

• Decreased 

renal blood 

flow

• Decreased 

glomerular 

filtration rate

• Decreased 

drug 

removal

• Prolonged 

drug half-life

• Accumulation 

of drug in 

plasma 

• High serum 

concentrations

• Increased risk 

of toxicity

Beta-lactams, 

glycopeptides, 

aminoglycosides, 

daptomycin, 

ciprofloxacin, 

levofloxacin, 

trimethoprim/

sulfamethoxazole

Renal

replacement

therapy

Increased drug

removal

Dose adjustment

required

Changes in pharmacokinetic factors associated with aging

Giarratano A et al, Clin Interv Aging 2018
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Outline
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• Specific infectious syndromes

– Urinary Tract Infection
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• 157 264 adults aged 65 years or older presenting to a general 

practitioner with at least one diagnosis of suspected or confirmed lower 

UTI from November 2007 to May 2015. 

• The rate of hospital admissions was about double among cases with 

no antibiotics (27.0%) and deferred antibiotics (26.8%) compared with 

those prescribed immediate antibiotics (14.8%; P=0.001). 

• The risk of all cause mortality was significantly higher with deferred 

antibiotics and no antibiotics than with immediate antibiotics at any 

time during the 60 days follow-up

• Men older than 85 years were particularly at risk for both bloodstream 

infection and 60 day all cause mortality. 

BMJ 2019;364:l525 
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BMJ 2019;364:l525 
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Clinical Infectious Diseases 2012;55(6):771–7
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Clinical Infectious Diseases 2012;55(6):771–7
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Results after one year of observation:

• Those treated for ABU - 46.8% had a symptomatic UTI 

later during the year

• Those not treated for ABU - only 13.1% had another UTI!

Conclusion: The paradoxical result was increased 

incidence of symptomatic UTIs in patients given 

antimicrobials for asymptomatic bacteruria!

Study results of Asymptomatic Bacteruria 

in young healthy women

Clinical Infectious Diseases 2012;55(6):771–7
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Decreased microbiota diversity associated with urinary 

tract infection in a trial of bacterial interference

Horwitz D et al, J Infect 2015
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Summary

• Older adults are at greater infection risk due to immune senescence, 

comorbidities, and communal residence. 

• Institutionalized older adults are at increased risk for antibiotic resistance, 

particularly those with indwelling devices

• Typical signs or symptoms of infection, including fever, may be absent in older 

adults. Furthermore, nonspecific symptoms such as increased confusion, 

falling, and anorexia are common manifestations of infection.

• Antibiotic dosing should take into account reduced renal function with aging. 

However, it is important that older adults with serious infection receive the 

appropriate therapeutic dose. 

• UTI is common in older adults, and in general it is managed in the same way as 

in the general population. However, the diagnosis is complicated by the higher 

prevalence of chronic urinary symptoms, cognitive impairment, and 

asymptomatic bacteriuria. 
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