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Introduction

Vancomycin requires frequent therapeutic drug monitoring and dose adjustments to ensure safety and efficacy.'
Nephrotoxicity remains the main safety concern. The rate of nephrotoxicity varies in literature, but can be seen as high
as 40%.2 This rate increases due to patient specific factors.® To assist pharmacists with pharmacokinetic calculations,
various vancomycin dosing calculators exist online to facilitate traditional pharmacokinetic dosing. However, use of
these calculators in specific populations can be difficult, as population-level pharmacokinetic assumptions may not be
applicable in these patients. Such patient populations include older age, female sex, obesity, and renal impairment.*»
One previous study compared different vancomycin dosing calculator websites. Most of the websites studied, calculated
similar dosage regimen, peak, and trough in patients with normal body weight, whereas results differed for underweight
and overweight patients.®

Purpose

To compare the predicted trough from a widely available vancomycin pharmacokinetic calculator, to the actual trough
In the home infusion setting.’

Methods

A retrospective chart review was completed of all adult patients on vancomycin for any indication at one home infusion
pharmacy from January 2018 to November 2019. Patients without pharmacokinetics assessments from GlobalRPh, or
vancomycin troughs were excluded.

The primary measure was the difference between the actual and predicted trough. This measure was stratified by age,
gender, BMI, and renal impairment for comparison. Age was divided between adults at ages 18-64 years old, and the
elderly at ages 65 years and older. Gender was divided by female and male patients. BMI was divided by BMI of < 30,
and BMI of > 30. Renal impairment was divided by low renal impairment with CrCl of > 60 or high renal impairment
with CrCl of < 60. The Kolmogorov-Smirnov Test of Normality was used to test for normality. The t-test was used to
compare each subgroup. Significance was set at p < 0.05.

Results
Patient Demographics

Table 1: Characteristics of patient population

Patient Groups Subgroups Median +/-SD
18 - 64 87 50
Age (years) 65.0 +/-14.0 22.0-87.0
> 65 87 50
<30 93 53.45
BMI (kg/m?) 29.27 +/- 6.82 16.30 - 51.37
> 30 81 46.55
<60 60 34.48
CrCl (mL/min) 70.50 +/- 36.08 8.0 -205.0
> 60 114 65.52
Female 78 44.83
Gender
Male 96 55.15

Abbreviations: BMI; body mass index, kg; kilogram, CrCl; creatinine clearance

174 patients with both pharmacokinetic assessments and vancomycin troughs were included in the study. The
difference between actual and predicted troughs ranged from -28 mcg/mL to 34 mcg/mL. The mean difference
in all patients was 1.33 +/- standard deviation (SD) 8.86 mcg/mL.

In the gender subgroup, the difference between predicted and actual trough was statistically significant when
comparing between male (n=96) and female (n=78) patients (p=0.028). The mean difference of predicted and
actual trough in men was 0.004 +/- 8.13. In women, the mean was 2.96 +/- 9.49. When comparing the difference
in other subgroups, by age, BMI, and renal impairment, it was not found to be statistically significant (p=0.164,
0.398, and 0.308 respectively).

Figure 1: Linear regression of the relationship between actual and predicted troughs
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Figures 2-5: Linear regression of the relationship between actual and predicted troughs by subgroup

Fig 2: Young and Elderly Patients
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Fig 4: High and Low Renal Impairment
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Fig 3: Non-Obese and Obese Patients
50

40

B BMI < 30 kg/m?

B 30 . : ® BMI 30+ kg/m?
o . n - .
= . L % — Linear (BMI < 30
E - °* = R?=0.1045 ° kg/m?)
[ ] .
2 20 R2=0.0386 - - - Linear (BMI 30+
’-—"-:l—_——._ kg/mz)
®x
10
|
O 10 20 30 40 50
Predicted Trough

Fig 5: Female and Male Patients
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Predicted Versus Actual Vancomycin Trough in a Home Infusion Setting
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Figure 6: Histogram of the difference between predicted and actual troughs
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Figures 7-14: Histograms of the difference between predicted and actual troughs by subgroup
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Discussion

T

he difference of the predicted and actual vancomycin trough in the gender subgroup demonstrated that troughs

were more likely to be over predicted in women than men. This could lead to under dosing female patients since the

P

redicted trough tended to be higher than the actual trough. However, in this study, age, BMI, and renal impairment did

not appear to be factors that affected the variability in predictions. The main limitation of this study is that the patients
were from a single site. Other limitations include lack of available data, such as race or amputations. Potential explanations
of the low predicative ability could include reliability of patient information, incomplete data during transition of care,
non-compliance to therapy, mistimed lab draws, or incomplete training of medical, nursing, and pharmacy staff in

P

harmacokinetic testing and evaluation. These factors could be areas of exploration in future research.

Conclusion

Predicting vancomycin troughs using traditional kinetic calculations results in a large variability in predicted
values when compared to the actual trough drawn later

Vancomycin troughs were more likely to be over predicted in women than men

Practitioners should use caution when using dosing calculators with traditional pharmacokinetics
in the home infusion setting

The variability in predicted versus actual troughs supports practice moving away from trough-based dosing
and towards AUC dosing as recommended by recent ASHP/IDSA/PIDS/SIDP guidelines
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