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AGE-DEPENDENT CHANGES IN BODY COMPOSITION



•↑ t1/2 of lipophilic drugs

•↑ conc. of hydrophilic drugs

PK EFFECT

•↓ total body water

•↑ ratio of adipose tissue to lean tissue
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•↑ t1/2 of drugs metabolized by CYP 
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•↓ phase 1 enzyme (CYP-450) activity

•≈ phase 2 enzyme (synthetic) activity



AGE-RELATED INCREASE IN THE SYSTEMIC EXPOSURE TO DRUGS (AGE PK RATIO)

Ducker CM et al. Clin Pharmacol Ther 2019 Mar; 105: 625-640



RENAL

Ratio of drug t1/2

Nephron, 1976

•↑ t1/2 of renally eliminated drugs

PHYSIOLOGIC CHANGES

•↓ RBF and GFR
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Population pharmacokinetics and Pharmacodynamics of Levofloxacin in Acutely Hospitalized Older Patients 

with Various Degrees of Renal Function 
Cojutti P, Ramos-Martin V, Schiavon I, Rossi P, Baraldo M, Hope W, Pea F. Antimicrob Agents Chemother 2017;61(3):e02134-16
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Monte Carlo Simulation

Population pharmacokinetics and Pharmacodynamics of Levofloxacin in Acutely 
Hospitalized Older Patients with Various Degrees of Renal Function 
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Population pharmacokinetics of continuous infusion of piperacillin/tazobactam in very elderly hospitalized 
patients and considerations for target attainment against Enterobacterales and Pseudomonas aeruginosa

Cojutti P, Morandin E, Baraldo M, Pea F.  Int J Antimicrob Agents 2021XXXX
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Population pharmacokinetics of continuous infusion of piperacillin/tazobactam in very elderly hospitalized 
patients and considerations for target attainment against Enterobacterales and Pseudomonas aeruginosa

Cojutti P, Morandin E, Baraldo M, Pea F.  Int J Antimicrob Agents 2021XXXX

Percentage probability of causing piperacillin/tazobactam overexposure (defined as Css > 157.2 mg/L) with 
incremental dosages of continuous infusion (CI) piperacillin/tazobactam in elderly patients with various
degrees of renal function. 



Population pharmacokinetics of continuous infusion of piperacillin/tazobactam in very elderly hospitalized 
patients and considerations for target attainment against Enterobacterales and Pseudomonas aeruginosa

Cojutti P, Morandin E, Baraldo M, Pea F.  Int J Antimicrob Agents 2021XXXX

Probability of target attainment (PTA) of free plasma steady-state concentration/minimum inhibitory concentration 
(MIC) ≥1 for the piperacillin/tazobactam per- missible dosages in relation to different classes of renal function and 
susceptibility of the invading pathogen. Horizontal broken line identifies the threshold for optimal PTA ( ≥90%). CL CR , 
creatinine clearance 



Population pharmacokinetics of continuous infusion of piperacillin/tazobactam in very elderly hospitalized 
patients and considerations for target attainment against Enterobacterales and Pseudomonas aeruginosa

Cojutti P, Morandin E, Baraldo M, Pea F.  Int J Antimicrob Agents 2021XXXX



Supra-therapeutic Linezolid Trough Concentrations in Elderly Patients: A Call for Action?
Cattaneo D et al.   Clin Pharmacokinet. 2021;60:603-9

n=1540 linezolid Cmin
Cmin: 9.3 ± 8.8 mg/L
Range: 0.5 – 84 mg/L

overall increment of 30% per decade of age.



Supra-therapeutic Linezolid Trough Concentrations in Elderly Patients: A Call for Action?
Cattaneo D et al.   Clin Pharmacokinet. 2021;60:603-9



Polytherapy and the risk of potentially inappropriate prescriptions (PIPs) among elderly and very elderly patients in three different 
settings (hospital, community, long-term care facilities) of the Friuli Venezia Giulia region, Italy: are the very elderly at higher risk of PIPs?

Cojutti P, Arnoldo L, Cattani G, Brusaferro S, Pea F.  Pharmacoepidemiol Drug Saf 2016;25(9):1070-8
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Macrolide - Statins

Antimicrobials - Warfarin Antimicrobials - Antidiabetics

Antimicrobials - renal excretion

Antimicrobial treatement of bacterial infections in frail elderly patients:

the difficult balance between efficacy, safety and tolerability 
Pea F. Current Opin Pharmacol. 2015;24:18-22



Concurrent Use of Warfarin and Antibiotics and the Risk of Bleeding in Older Adults
Baillargeon J et al. Am J Med 2012; 125: 183-189

BASELINE CHARACTERISTICS FOR CASES AND MATCHED CONTROLS

Cases were defined as patients hospitalized for 
a primary diagnosis of bleeding

1:3 control subjects on age, race, sex, and 
indication for warfarin

Case-control study nested within a cohort of 
38,762 patients (Medicare part D prescription 
drug program) aged 65 years and older who were 
continuous warfarin users



ASSOCIATION BETWEEN SPECIFIC ANTIBIOTIC AGENT EXPOSURE AND HOSPITALIZATION FOR BLEEDING

Concurrent Use of Warfarin and Antibiotics and the Risk of Bleeding in Older Adults
Baillargeon J et al. Am J Med 2012; 125: 183-189



Statin toxicity from macrolide antibiotic co-prescription: a population-based cohort study
Patel AM et al. Ann Intern Med 2013;158:869-76

population-based, retrospective cohort study of adults 
older than 65 years by using linked health care databases 
in Ontario, Canada

All older adults in Ontario with ongoing continuous 
prescriptions for statins metabolized by CYP3A4 
(atorvastatin, simvastatin, or lovastatin) were selected.

Patients were followed for 30 days after the index date to 
assess outcomes. 
The primary outcome was hospitalization with 
rhabdomyolysis. 
The 3 secondary outcomes were hospitalization with AKI, 
hospitalization with hyperkalemia, and all-cause 
mortality.



Statin toxicity from macrolide antibiotic co-prescription: a population-based cohort study
Patel AM et al. Ann Intern Med 2013;158:869-76

Implication 
Consider prescribing an antibiotic other than clarithromycin or erythromycin 
when the patient is taking a statin.



Risk of severe dysglycemia among diabetic patients receiving levofloxacin, ciprofloxacin or moxifloxacin in Taiwan
Chou HW et al. Clin Infect Dis 2013;87:971-80

In a population-based inception cohort study of diabetic patients
covering the period from January 2006 to November 2007,
outpatient new users of levofloxacin, ciprofloxacin, moxifloxacin,
cephalosporins, and macrolides orally were identified.

Study events were defined as emergency department visits or
hospitalization for dysglycemia within 30 days following the
initiation of antibiotic therapy. Results were analyzed with
adjusted multinomial propensity score.



Risk of severe dysglycemia among diabetic patients receiving levofloxacin, ciprofloxacin or moxifloxacin in Taiwan
Chou HW et al. Clin Infect Dis 2013;87:971-80

• Fluoroquinolones were associated with higher risk of hyperglycemia and hypoglycemia, compared to 
macrolides and cephalosporins in diabetics. 

• The risk varied according to the type of fluoroquinolone. 
• Moxifloxacin as the drug associated with the highest risk of hypoglycemia,



Treatment options for community-acquired pneumonia in the elderly people
Petrosillo N. et al. Expert Rev. Anti Infect. Ther. 13(4), 473–485 (2015)

Pharmacokinetics of antimicrobials in the elderly people according to their chemical–physical properties



Treatment options for community-acquired pneumonia in the elderly people
Petrosillo N. et al. Expert Rev. Anti Infect. Ther. 13(4), 473–485 (2015)
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