Vancomycin-Associated
Nephrotoxicity

CASE STUDY




Patient Case

60 yo AAM c/o increasing shortness of breath over
several weeks

PMH: DM, HTN

— Recent hospitalization

— WBC 17, SCr 0.7

— HAP suspected

— Empiric IV antibiotics initiated

Intravenous Vancomycin

Glycopeptide antibiotic
MOA
— Inhibits bacterial cell wall synthesis

DOC: Methicillin-resistant staphylococcus
aureus (MRSA)

Widely distributes into body tissues/fluids
Renally eliminated
Adverse Effects




History of Vancomycin

1950s: “Mississippi Mud”
— 1958: FDA approved

1980s: 0 % to 5 % nephrotoxicity
Currently: > 90 % purity

Current rate of nephrotoxicity

Dosing

* Loading Dose

— Critically ill

— Complicated infections
* Maintenance Dose

— Standard dose

— Population kinetics

— Patient-specific kinetics

e Patient weight




Patient Case

e Vancomycin, pharmacy consult
— Ht: 74”  Wt: 83 kg
— Baseline SCr 0.7-1.0

— Loading Dose
— Maintenance Dose
— Goal trough level

Monitoring

Therapeutic Drug Monitoring (TDM)
— Peak vs trough
— AUC/MIC

Renal function
Accumulation
Adjust maintenance dose




Elevated Target Troughs

e 2009 ASHP/IDSA recommendation
— Minimum of 10 mg/L

* Prevent resistance, treatment failure

—15-20 mg/L

Patient Case

Day Vancomycin SCr Vancomycin Level
Dosage
1 -

1500 mg x 1
1gQ8x3 0.63

1gQ8x2 0.64
1.5 g Q8 x
1

1.5gQ8x3

1.5gQ8x1
1.75g Q8 x
2

1.75gQ8x1
1.5gQ8 x
1

1.5gQ8x1 3.10, 4.03




Mechanism of Toxicity

« Definition (ASHP/IDSA 2009)

— SCr increase by > 0.5 from baseline on at least two
consecutive readings

— OR SCr increase by > 50 % from baseline on at least
two consecutive readings

* VS CLcr increase by> 50 % from baseline on two consecutive
readings

* Proximal renal tubular toxicity
— Oxidative stressor

e Reversible

Vancomycin Causes Toxicity?

» Elevated baseline risk of nephrotoxicity

— Critically ill/ICU residence

— Renal dysfunction
e >4 grams vancomycin daily (Lodise et al. 2008)
» Elevated trough concentrations

— > 15 mg/L (van Hal, et al. 2012)

— Initial trough (Lodise et al. 2009)




Patient Case

Days Post-Vancomycin SCr Vancomycin Level

5.24,5.76

7.03,7.34 HEMODIALYSIS INITIATED
6.28,6.51 58.8
5.42

7.82 315
5.78

6.42

4.62

2.83

2.63

2.07
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Vancomycin Causes Toxicity?

* Prolonged course of therapy
— > 7 days
e Direct glomerular toxicity
* Consistent, prospective study data lacking
— One meta-analysis
— Few prospective studies
— Multiple retrospective studies




Prevention of Toxicity

Trough monitoring
— Lower trough target range?

Renal function monitoring

— Alternative method for identifying toxicity

Awareness of concurrent nephrotoxic agents
— Ex: ACE-I, contrast dye

Alternative anti-MRSA antibiotics

Conclusions

Vancomycin nephrotoxicity exists

— Induced/related/associated

Published data inconsistent

Awareness of unstable renal function required
— Optimal clinical outcomes

— Patient safety

Caution

— Prolonged courses of therapy

— Avoid >4 grams per day




Questions?

References

Hazlewood KA, Brouse SD, Pitcher WD, et al. Vancomycin-Associated
Nephrotoxicty: Grave Concern or Death by Character Assassination? Am J
Med. 2010 Feb; 123(2): 182.e1-182.e7.

Ryback M, Lomaestro B, Rotschafer JC, et al. Therapeutic monitoring of
vancomycin in adult patients: A consensus review of the American Society
of Health-System Pharmacists, the Infectious Diseases Society of America,
and the Society of Infectious Diseases Pharmacists. Am J Health-Syst
Pharm. 2009; 66:82-98.

Lodise TP, Lomaestro B, Graves J, et al. Larger Vancomycin Doses (at Least
Four Grams per Day) Are Associated with an Increased Incidence of
Nephrotoxicity. Antimicrob Agents Chemother. 2008 Apr; 52(4): 1330-36.

Van Hal SJ, Paterson DL, Lodise TP. Systematic Review and Meta-Analysis
of Vancomycin-Induced Nephrotoxicity Associated with Dosing Schedules
That Maintain Troughs between 15 and 20 Milligrams per Liter.
Antimicrob. Agents Chemother. 2013, 57(2):734-44.




References

Bosso JA, Nappi J, Rudisill C, et al. Relationship between Vancomycin
Trough Concentrations and Nephrotoxicity: a Prospective Multicenter
Trial. Antimicrob. Agents Chemother. 2011, 55(12):5475-79.

Pritchard L, Baker C, Leggett J, et al. Increasing Vancomycin Serum Trough
Concentrations and Incidence of Nephrotoxicity. Am J Med. 2010 Dec;
123(12): 1143-49.

Lodise TP, Patel N, Lomaestro BM, et al. Relationship between Initial
Vancomycin Concentration-Time Profile and Nephrotoxicity among
Hospitalized Patients. Clin Infect Dis. 2009 Aug 15; 49: 507-14.

Minejima E, Choi J, Beringer P, et al. Applying New Diagnostic Criteria for
Acute Kidney Injury To Facilitate Early Identification of Nephrotoxicity in
Vancomycin-Treated Patients. Antimicrob. Agents Chemother. 2011,
55(7):3278-3283.

Lexi-Comp, Inc. (Lexi-Drugs). Lexi-Comp, Inc.; Vancomycin. Sept. 4, 2013.




