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Auntibiotics

Novel anficoagulants drugs

Noun-steroidal anti-tnflammatory drugs (NSAIDs)

Contrast medium




Drug prescription

Appropriateness

Side effects
Interactions
Reactions

Follow up




3. Small vessel disease

Factors which can induce an AKI: (o) o
exogenous and endogenous

Radiocontrast agents
Calcineruin inhibitors

1. Prerenal azotemia Nuraginaphrina
Antihypertensive agents Cocaine
factors Dures -
Thrombotic microangiopathy

Gemcitabine,VEGF inhibitors
Calcineurin inhibitors
Mitomycin C

Clopidogrel

Quinine

Oral contraceptives

-~

4. Glomerular disease

Rapidly progressive glomerulonephritis
Hydralazine

Propylthiouracil

Organic solvents

Levamisole adulterated cocaine

Fxocenous factors

8. Postrenal obstruction [ )
Papillary necrosis (NSAIDs, compound analgesics) = Acal t.u.IJuIar necrosis
Urinary retention (anticholinergics, tricyclic antidepressants) e, Ul
’ Aminoglycosides
Foscarnet
Tenofovir, cidofovir, adefovir
Cisplatin
s ™\ lfosfamide
7. Intratubular obstruction Acetaminophen
Crystal formation Heavy metals
Acyclovir Herbal remedies
Atazanivir Radiocontrast agents
Ethylene glycol Pentamidine
Methotrexate Qrganic solvents
Triamterene Herbicides (paraquat)
Sulfonamide antibiotics Intravenous immunoglobulin
High-dose oral phosphate \ /
\ v,
s ~
6. Acute interstitial nephritis
Antibiotics (penicillins, cephalosporins,
rifampicin, sulfamethoxazole, ciprofloxacin)
NSAIDs
Loop and thiazide diuretics
Allopurinol
Cimetidine
Mesalazine
Proton pump inhibitors
Phenytoin
\_ v,

Fig. 66.8 Common nephrotoxic agents leading to acute kidney injury. ACE, Angiotensin-converting
enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal antiinflammatory drugs.




ESTIMATED GFR USING EQUATIONS
CockcroftGault formula

CrCl (male) = ([148ge]x weight in kg)/(serum creatinine 72) —— .
, CrCl (female) = CrCl (ma¥).85 Overestimation in obese

Low specificity for GFR-680
ml/min

Highly accurate in presence o MDRD

renal damage

GFR (mL/min/1.73 m2) 5% (Scryl.154x (Age)0.203x (0.742 if femaley (1.212 if African American)

CKD EPI

Highly accurate in presence of norma : |
slightly reduced renal function damag Many correction factor

Difficult calculation

MO M FF YXIYD 4§ QAUKXCOIBAGEUL.018 [if female] * 1.159 [if black].

NHzY ONBI GAYAYS 6 Y3k R[ 60329 for fédmalesmaerdlIfid Nales,S Y |
KS YAYAYdZY 2F { ONkS 2 NJ N2 s

S
. L VRADOIGSa @




LINKS TO RELEVANT GUIDELINES AND GLOMERULAR FILTRATION
RATE CALCULATOR

KDIGO Guideline 2012 Clinical Practice Guideline for the Evaluation and Man-
agement of Chronic Kidney Disease’
http://kdigo.org/guidelines/ckd-evaluation-and-management/

Guideline for Acute Kidney Injury*
http://kdigo.org/guidelines/acute-kidney-injury/

KDIGO Clinical Practice Guideline on the Evaluation and Follow-Up Care of
Living Kidney Donors®

http://kdigo.org/quidelines/living-kidney-donor/

KDIGO Controversy Conference on Drug Prescribing in Kidney Disease: Initiative

for Improved Dosing™®
http://www.kdigo.org/pdf/Section%20topic%20summaries.pdf

Chronic Kidney Disease Epidemiology Collaboration (CKP-EPI)
http://ckdepi.org/equations/gfr-calculator/

LINKS TO GLOMERULARIFIETRATIONCARATE CALCULATOR

- CKD EPI, MDRD
https.//www.kidney.org/professionals/kdoqgi/gfr_calculator

- Cockcroft -Gault
https://www.kidney.org/professionals/kdogi/gfr_calculatorCoc
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https://www.kidney.org/professionals/kdoqi/gfr_calculator
https://www.kidney.org/professionals/kdoqi/gfr_calculatorCoc

Novel anficoagulants drugs
Noun-steroidal anti-tnflammatory drugs (NSAIDs)

Contrast medium




Infections In CKD patients

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

Impalrad Immune Rasponse mm“-
wmﬂ

-HMMIM

Increased Exposuna o Lm of Cutaneous Barrlers
Infectious Ageants
sFreguent Health-Care
Ltilization «MNoadle sticks in AVFIAVGs
INFECTION

AEHTE -ﬂ-ﬂj‘lll catheters
"-.—.-"

Infection-Related
Hospitalization or
Prolonged Length of Stay

e —
L/\ STATALE " Dalrymple LS, et al, ClinJ Am Soc Nephrol. 2008 Sep;3(5):1487  -93.




Antiblotics In CKD patients

Pharmacokinetics

Absorption

Antibiotic optimization in q
CKD and ESKD




Parameter Description

Bioavailability Proportion of drug absorbed into systemic circulation after
administration. Drugs administered intravenously are
usually 100% bioavailable; other dosage forms may be less
bioavailable.

C . Minimum serum concentration of drug

C . Peak serum concentration of drug achieved following
administration of a single dose

T Time to peak serum concentration

V, Volume of distribution. A relative measure of the distribution
of the drug throughout the body.V_>3L indicates drug is
distributed outside of the plasma.

AUC Area under the serum concentration-time curve

t, Elimination half-life; time required for serum concentration of
the drug to be reduced by 50%.

T>MIC Amount of time that the serum concentration is above

the minimum inhibitory concentration required
for bactericidal/bacteriostatic effects; applicable to
antimicrobials only.

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 (Cme
protein binding, fAUC), and persistent effects.
The MIC Is the most Iimportant measure of
antimicrobial potency

) §
J
-

Owens RC Jr., et al, Am J Health Syst Pharm 66[Suppl 4]: S23 1 S30, 2009



Concentration

Pharmacodynamic parameters
on a concentration-time curve

AUC

Prolong the dose interval

IC

Keep dosing freq.constant

[T}

Time

maximize Optimize peak: MIC
time>MIC ratio
Antibiotic Class Pharmacodynamic Profile Pharmacodynamic Parameter to Optimize

Aminoglycosides Concentration-dependent Peak:MIC
Penicillins Time-dependent Time>MIC
Cephalosporins Time-dependent Time>MIC
Carbapenems Time-dependent Time=>MIC
Vancomycdn Time-dependent AUC:MIC
Lipopeptides Concentration-dependent AUC:MIC; peak:MIC
Oxazolidinones Time-dependent AUC:MIC
Lipoglycopeptides Concentration-dependent AUC:MIC
Fluoroquinolones Concentration dependent AUC:MIC
Macrolides Time-dependent AUC:MIC
Sulfamethoxazole-trimethoprim Limited data (65) Limited data (65)

Peak:MIC, maximum concentration (peak)-to-minimum inhibitory concentration ratio; Time>MIC, percentage of the dosing interval
that concentrations stay above the minimum inhibitory concentration; AUC:MIC, drug exposure (area under the curve)-to-minimum

inhibitory concentration ratio.

Owens RC Jr., et al, Am J Health Syst Pharm 66[Suppl 4]: S23 1 S30, 2009



Beta-Lactam Antibiotics: penicillin,

cephalosporin, and carbapenem |
\ antibiotics /

+Exhibittime -dependent pharmacodynamics , and so when adjusting these medications for kidney disease, it Is often preferable
to decrease the dose while maintaining the dosing Interval ;

+When doses of b-lactams have not been adjusted appropriately, central nervous system (CNS) disturbancessuch as confusion,
myoclonus, and seizurescan occur;

+Thisis primarily presumedto be because of decreased kidney clearance leading to higher than normal concentrations of b-lactams
In the CNS.

Cell wall

Antibiotic Class Pharmacodynamic Profile Pharmacodynamic Parameter to Optimize

synthesis inhibitors DNA
Aminoglycosides Concentration-dependent Peak:MIC p-lactams synthesis inhibitors
Penicillins ime-dependent | ime>M] Vancomycin Fluoroquinolones
'Cephalosporins _ e ——— _Time-dependent ime=N Lipoglycopeptides
Carbapenems Time-dependent Time>MIC (e.g. telavancin, oritavancin)
Vancomydn Time-dependent AUC:MIC
Lipopeptides Concentration-dependent AUC:MIC; peak:MIC
Oxazolidinones Time-dependent AUC:MIC Protein synthesis
Lipoglycopeptides Concentration-dependent AUC:MIC inhibitors (50s)
Fluoroquinolones Concentration dependent AUC:MIC Oxazolidinones
Macrolides Time-dependent AUC:MIC : . E
Sulfamethoxazole-trimethoprim Limited data (65) Limited data (65) Cellular {29 ez, ledizold)
nembrane dysfunction
Peak:MIC, maximum concentration (peak)-to-minimum inhibitory concentration ratio; Time>MIC, percentage of the dosing interval Lipopeptides

that concentrations stay above the minimum inhibitory concentration; AUC:MIC, drug exposure (area under the curve)-to-minimum

inhibitory concentration ratio.
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(e.g. daptomycin)

Folate Protein synthesis
synthesis inhibitor inhibitors (30s)
Sulfamethoxazole-Trimethoprim Aminoglycosides



Antimethicillin -Resistant S. Aureus

wents: vancomycin/daptomycin/

+AUC:MIC ratio is the pharmacodynamicparameter linked to vancomycin effectiveness

+Clinically, vancomycin serum trough concentration monitoring IS used as the surrogate marker for AUC for convenience
and practicality;

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

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

+In general, appropriatelydosed vancomycinin noncritically ill patients for the treatment of less serious infections has minimalrisk of
nephrotoxicity

Cell wall

Antibiotic Class Pharmacodynamic Profile Pharmacodynamic Parameter to Optimize synthesis inhibitors DNA
Sa c S e VB-Iactams_ synthesis inhibitors
Aminoglycosides oncentration-dependen eak: ancomycin i
Penicillins Time-dependent Time=>MIC Lipoglycopeptides SOSIIGER S s
Cep“s Tfmt T}C (e.g. telavancin, oritavancin)
' Vancomydin Time-dependent B AUC:MIC
Lipopeptides T oncentration-dependent AUC:MIC; peak:MIC . .
Oxazolidinones Time-dependent AUC:MIC i °:‘?l')’.'t sy"‘;‘gs's
Lipoglycopeptides Concentration-dependent AUC:MIC SRATROPS (50s)
Fluoroquinolones Concentration dependent AUC:MIC 0_va°|'_d'n°ne.s .
Macrolides Time-dependent AUC:MIC Cellular (e.g. linezolid, tedizolid)
Su]famemﬂxazole_ﬁhnemoprhn Limited data (65) Limited data (‘65) nembrane dysfunction
Lipopeptides
Peak:MIC, maximum concentration (peak)-to-minimum inhibitory concentration ratio; Time>MIC, percentage of the dosing interval (e.g. daptomycin)
that concentrations stay above the minimum inhibitory concentration; AUC:MIC, drug exposure (area under the curve)-to-minimum
inhibitory concentration ratio.
Folate Protein synthesis

ST | UNIVERSITA synthesis inhibitor inhibitors (30s)
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Aminoglycoside Antibiotics:
gentamicin, amikacin, streptomycin.

A Traditionally 1 concentration

monitoring to .do¢ _ _ ethc _ , e _ _ g at@es the doses
AClinicians must be cautious when using this high dose, extended interval dosing in patients with creatinine

clearance ,301 40 ml/min as these patients are not able to remove aminoglycosides effectively.

Into a larger d

AHigh residual | _ 0SiNg _ | _ » or 48 hours in
patients with | AThe high doses could potentially produce prolonged elevations in aminoglycoside concentrations,

eventually leading to toxicities.

Antibiotic Class AFor these patients, traditional dosing with close therapeutic monitoring is still recommended.

Aminoglycosides

Penicillins "

Cephalosporins

Carbapenems . .
Vancomydin Ime-dependen UGN Protein synthesis
Lipopeptides Concentration-dependent AUC:MIC; peak:MIC inhibitors (50s)
Oxazolidinones Time-dependent AUC:MIC Oxazolidinones
Lipoglycopeptides Concentration-dependent AUC:MIC Cellular (e.g. linezolid, tedizolid)
Fluoroquinolones Concentration dependent AUC:MIC 5 dusfinct

Macrolides Time-dependent AUC:MIC OMEIane. cyIurtiey Ll
Sulfamethoxazole-trimethoprim Limited data (65) Limited data (65) Lipopeptides —

(e.g. daptomycin)

Peak:MIC, maximum concentration (peak)-to-minimum inhibitory concentration ratio; Time>MIC, percentage of the dosing interval
that concentrations stay above the minimum inhibitory concentration; AUC:MIC, drug exposure (area under the curve)-to-minimum
inhibitory concentration ratio.

Folate
synthesis inhibitor
Sulfamethoxazole-Trimethoprim

Protein synthesis
inhibitors (30s)
Aminoglycosides
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Fluoroquinolones:

‘ ciprofloxacin, levofloxacin |

AFluoroquinolones have high oral bioavailability and excellent tissue penetration :

ACIaSSICa”y tl«-\nnn A~nANnte AvA AAatA~nAvioTAA A WAavninAa AAnAANnNEratiANn ArarnAandAant nharma~nAaAdvimAarmI A~
)

AThe dosing
kidneys and

ATendon ruptt

Ciprofloxacin crystalsprecipitate in alkaline
. . urine and provoke renal failure through
Antibiotic Class ~ . — : : e 5
RESES . P T Intra -tubular precipitation

Penicillins
Cephalosporins

Carbapenems . -
vancul:nycin I - | Aa rotein synthesis

Lipopeptides . o < | J inhibitors (50s)
g v Oxazolidinones
1poglyeog . linezolid, tedizolid)
. Fluoroquinolones
Macrolides —
Sulfamethoxazole-trimethopri

Peak:MIC, maximum concentr
that concentrations stay above "Gt Tt

inhibitory concentration ratio. Z :
24 Folate Protein synthesis

synthesis inhibitor inhibitors (30s)

Sulfamethoxazole-Trimethoprim Aminoglycosides
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Sulfamethoxazole -Trimethoprim

Nephrotoxicity
appears to be due to the sulfonamide component
which can cause hypersensitivity interstitial nephritis,
tubular necrosis, or crystalluria ;

An

Timethoprim reduces the tubular secretion of
creatinine , which can cause an Increase In serum creatinine

Carbapene
Vancomya

without any true change in GFR; e

Aminoglyc
Penicillins

hesis

ones
edizolid)

Oxazoliding

Macrolides
Sulfametho

Peak:MIC,
that concent
inhibitory con8
synthesis inhikb inhibitors (30s)
Sulfamethoxazole-Trimethoprim Aminoglycosides
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Antibiotics treatment in CKD patients:

where to find crucial informations?

SANFORD GUIDE

https://www.sanfordguide.com/

xR A

Prontuario professionale
Andrea Isidori

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

#7 in Medicina

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

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

torrinomedica
[—'A—‘*J




Antibiotics treatment in CKD patients:

where to find crucial informations?

NATIONAL E]E]

FOUNDATION. ¥l 5 o3
eGER Calculator N; https://www.kidney.org/professionals/kdoqi/gfr_calculator

“ Calculate .; https://gxmd.com/calculate/

WW by QxMD
a ) Calculate by QxMD 5+ st 8 BESL
a N Medical Calculator :5"3:.5 '.'3.: .“E ': * '“::.E. :

B f https://apps.apple.com/us/app/calculate  -by-gxmd/iId361811483

K Y J viin o o Str 7 E] https://play.google.com/store/apps/details?id=com.gxmd.calculate&hl=en&gl=US&pli=1







UTI affects about 150 million people
each year (worldwide)
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