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Agenda



Drug prescription 



Factors which can induce an AKI: 
exogenous and endogenous 

factors 

Antimicrobial drugs
Chemotherapy
Contrast media
Heavy Metals

NSAID
solvents, herbicides, 

poisons, etc



ESTIMATED GFR USING EQUATIONS 

CKD EPI 

DCw Ґ мпм ϝ Ƴƛƴό{ŎǊκˁΣмύʰϝ ƳŀȄό{ŎǊκˁΣ мύ-1.209* 0.993Age* 1.018 [if female] * 1.159 [if black]. 

{ŎǊ ƛǎ ǎŜǊǳƳ ŎǊŜŀǘƛƴƛƴŜ όƳƎκŘ[ύΣ ˁ ƛǎ лΦт ŦƻǊ ŦŜƳŀƭŜǎ ŀƴŘ лΦф ŦƻǊ ƳŀƭŜǎΣ ʰ ƛǎ -0.329 for females and -0.411 for males, 
Ƴƛƴ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƳƛƴƛƳǳƳ ƻŦ {ŎǊκˁ ƻǊ мΣ ŀƴŘ ƳŀȄ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ƻŦ {ŎǊκˁ ƻǊ мΦ

MDRD

GFR (mL/min/1.73 m2) =175× (Scr)-1.154× (Age)-0.203× (0.742 if female)× (1.212 if African American)

Cockcroft-Gault formula

CrCl (male) = ([140-age] × weight in kg)/(serum creatinine ×72)
CrCl (female) = CrCl (male) × 0.85

Simple calculation Body weight

Overestimation in obese Less accurate in elderly

Highly accurate in presence of 
renal damage

Low  specificity for GFR 60-90 
ml/min

Highly accurate in presence of normal or 
slightly reduced renal function damage Many correction factors Difficult calculation



LINKS TO RELEVANT GUIDELINES AND GLOMERULAR FILTRATION 
RATE CALCULATOR 

- CKD EPI, MDRD :

https://www.kidney.org/professionals/kdoqi/gfr_calculator

- Cockcroft - Gault

https://www.kidney.org/professionals/kdoqi/gfr_calculatorCoc

LINKS TO GLOMERULAR FILTRATION RATE CALCULATOR 

https://www.kidney.org/professionals/kdoqi/gfr_calculator
https://www.kidney.org/professionals/kdoqi/gfr_calculatorCoc


Agenda



Infections in CKD patients 

Infections are common in patients with CKD, especially in those with ESKD

Dalrymple LS, et al,  Clin J Am Soc Nephrol. 2008 Sep;3(5):1487 -93.



Antibiotic optimization in 

CKD and ESKD 

Antibiotics in CKD patients 

Pharmacokinetics

Absorption 

Distribution

Metabolism

Elimination

Increased risk of side

effects 



Pharmacodynamics: 
the relationship between drug 

concentration and its effect

Measures of PD include the MIC, the minimum 

concentration of an antimicrobial needed to inhibit 

bacterial growth, a measure of drug exposure (Cmax , 

protein binding, fAUC), and persistent effects. 

The MIC is the most important measure of 

antimicrobial potency

Therapeutic 

efficacy

Owens RC Jr., et al,  Am J Health Syst Pharm 66[Suppl 4]: S23 ïS30, 2009



or

time-

dependent 

killers

concentration

-dependent 

killers

maximize 

time>MIC

Optimize peak: MIC 

ratio

Owens RC Jr., et al,  Am J Health Syst Pharm 66[Suppl 4]: S23 ïS30, 2009

Prolong the dose interval

Keep dosing freq.constant



Beta-Lactam Antibiotics: penicillin, 

cephalosporin, and carbapenem 

antibiotics

±Exhibit time -dependent pharmacodynamics , and so when adjusting these medications for kidney disease, it is often preferable

to decrease the dose while maintaining the dosing interval ;

±Whendoses of b-lactams have not been adjusted appropriately,central nervous system (CNS) disturbancessuch as confusion,

myoclonus,and seizurescan occur;

±This is primarilypresumed to be because of decreased kidney clearance leading to higher than normal concentrationsof b-lactams

in the CNS.



Antimethicillin -Resistant S. Aureus 

Agents: vancomycin/daptomycin 

±AUC:MIC ratio is the pharmacodynamicparameter linked to vancomycineffectiveness;

±Clinically, vancomycin serum trough concentration monitoring is used as the surrogate marker for AUC for convenience

and practicality;

ÅNephrotoxicity is a common concern with vancomycin therapy, and is associated with concurrent nephrotoxin administration,

(e.g., gentamicin, piperacillin-tazobactam), targeting troughs 15²20 mg/ml, obesity, high daily doses and extended duration of

treatment.

±In general, appropriatelydosed vancomycin in noncritically ill patients for the treatment of less serious infectionshas minimalrisk of

nephrotoxicity



Aminoglycoside Antibiotics: 

gentamicin, amikacin, streptomycin.

ÅExert their effects through inhibition of bacterial protein synthesis;

ÅThey exhibit concentration dependent pharmacodynamics , hence peak:MIC ratios of 10ï12 are most associated with antibacterial

efficacy in Gram-negative infections;

ÅTraditionally the aminoglycoside are dosed by giving lower doses divided into two or three doses per day, with serum concentration

monitoring to guide dose adjustmentsð>a more optimal method of dosing, called ñhigh dose, extended interval,òconsolidates the doses

into a larger daily dose, to optimize the peak concentrations obtained.

ÅHigh residual concentrations are associated with nephrotoxicity , the dosing interval using this method is extended to 36 or 48 hours in

patients with impaired kidney function.

ÅClinicians must be cautious when using this high dose, extended interval dosing in patients with creatinine 

clearance ,30ï40 ml/min as these patients are not able to remove aminoglycosides effectively. 

ÅThe high doses could potentially produce prolonged elevations in aminoglycoside concentrations, 

eventually leading to toxicities. 

ÅFor these patients, traditional dosing with close therapeutic monitoring is still recommended.



Fluoroquinolones: 

ciprofloxacin, levofloxacin

ÅFluoroquinolones have high oral bioavailability and excellent tissue penetration ;

ÅClassically, these agents are categorized as having concentration -dependent pharmacodynamics ;

ÅThe dosing interval should be lengthened, but the dose maintained . Except for moxifloxacin, fluoroquinolones are cleared by the

kidneys and will need dose adjustments in patients with impaired kidney function ;

ÅTendon rupture, peripheral neuropathy, and CNS effects are some of the serious adverse effects associated with fluoroquinolones;

Fogazzi GB, Garigali G, Brambilla C, Daudon M. Ciprofloxacin crystalluria. Nephrol Dial Transplant. 2006 

Oct;21(10):2982 -3.

Ciprofloxacin crystalsprecipitate in alkaline 

urine and provoke renal failure through 

intra -tubular precipitation . 



Sulfamethoxazole -Trimethoprim

ÅCompetitive inhibitor of dihydropteroate synthase, a bacterial enzyme involved in producing a precursor to folic acid;

ÅThe t 1/2 of sulfamethoxazole and trimethoprim in individuals with normal kidney function range from 9 to 11 and 10 to 15 hours, respectively;

ÅThese t1/2 become prolonged in kidney disease , with t1/2 of 20ï50 hours and 24 hours, respectively in ESKD. One of sulfamethoxazoleôs

metabolites, N4-acetyl-sulfamethoxazole, is primarily excreted by the kidney and may accumulate in patients with uremia, although the significance of

this remains unknown;

ÅTrimethoprim is associated with hyperkalemia , as it inhibits amiloride-sensitive sodium channels in the distal nephron in a dose-related manner. This

was thought to be most likely to occur in patients receiving high doses, but hyperkalemia can occur with standard doses of the medication ,

particularly in those with impaired kidney function

Nephrotoxicity

appears to be due to the sulfonamide component ,

which can cause hypersensitivity interstitial nephritis,

tubular necrosis, or crystalluria ; 

Timethoprim reduces the tubular secretion of

creatinine , which can cause an increase in serum creatinine

without any true change in GFR;



Antibiotics treatment in CKD patients: 

where to find crucial informations?

https://www.torrinomedica.it/studio -medico -torrino/

https://apps.apple.com/it/app/ifarmaci/id335020976

https://www.sanfordguide.com/

https://play.google.com/store/apps/details?id=com.mediately.drugs.it&hl=it&gl=US



https://apps.apple.com/us/app/calculate -by-qxmd/id361811483

https://www.kidney.org/professionals/kdoqi/gfr_calculator

https://qxmd.com/calculate/

https://play.google.com/store/apps/details?id=com.qxmd.calculate&hl=en&gl=US&pli=1

Antibiotics treatment in CKD patients: 

where to find crucial informations?





UTI affects about 150 million people 
each year (worldwide)


