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Abstract

We present the case of a probable pharmacokinetic drug-drug interaction (DDI) between fluconazole (FLU) and vancomycin (VCM), in a
patient who underwent hepatobiliary surgery, and biliary drainage, and was under treatment with vancomycin, meropenem, and
fluconazole, due to infectious pathology. Changes in the kinetic process of VCM and FLU has not been fully elucidated. Therefore,
understanding the changes in renal transporters involved in the renal excretion pathway of VCM and FLU (e.g. multidrug resistance-
associated proteins, organic cation transporters, P-glycoprotein) is beneficial in predicting better drug disposition and optimize optimizing
dosing. Inhibition of the aforementioned transporters is a common mechanism underlying DDIs. After pharmacokinetic monitoring of
VCM treatment, the trough concentration values and the half-life of VCM showed an abnormally unexpected increase when VCM was
used in combination with FLU, compared to data obtained when vancomycin was used without fluconazole. Said changes, of the
pharmacokinetic parameters studied, would support a DDI between FLU and VCM. Because of this, special caution is required whenever
VCM is co-administered with fluconazole, and close monitoring of VCM trough concentrations is recommended to minimize the risk of
toxicity.
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INTRODUCTION

Vancomycin (VCM) is a glycopeptide antibiotic used to
treat a number of bacterial infections. This treatment is
recommended intravenously for complicated infections of
the skin, bloodstream, bones, and joints, as well as
endocarditis and meningitis caused by methicillin-resistant
Staphylococcus aureus [1] it has long been the gold standard
for suspected or known infections caused by this pathogen

2.

Monitoring has made it possible to establish therapeutic
ranges (10-20 mg/L) that prevent toxicity due to
supratherapeutic levels. However, their joint use with drugs,
especially nephrotoxic drugs (e.g., gentamicin, amikacin,
tobramycin, colistin), and pharmacokinetic drug-drug
interactions (DDI), alter their elimination and increase the
risk of toxicity (e.g., nephro and ototoxicity) [3].

In this case report, we present the first documented case of a
probable pharmacokinetic DDI between vancomycin and
fluconazole (FLU).

Case Presentation

A 78-year-old patient, with no known drug allergies and a
medical history of dyslipidemia, microhematuria (in 2015),
and hydatid cyst (in 2016), on atorvastatin (10 mg/24h) as
the only common medication, underwent surgery

(01/13/2023) due to purulent peritonitis secondary to
duodenal perforation. The subsequent evolution was
favorable, showing a progressive decrease in bile output
through the drains, which allowed Kehr’s tube to be kept
closed for 24 hours and, finally, the closure of the primary
drainage, through laparotomy under general anesthesia
(02/02/2023) with the suture of the gastroenteric and bile
duct anastomosis.

Empirical antibiotic therapy, with Meropenem +
Anidulafungin + Tigecycline, was instituted after surgery
(01/13/2023), de-escalating with the microbiological results
to fluconazole, stopping tigecycline and maintaining
meropenem. Because of the unfavorable evolution of the
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biliary fistula, drainage cultures were extracted and
empirical broad-spectrum antibiotic therapy was restarted to
treat a sepsis of probable biliary origin, on February 2, 2023
(day 0), maintaining meropenem (1g/8h) added to
vancomycin (EV 1g/12h) (Table 1, Figure 1). This was
taken together with subcutaneous enoxaparin (40 mg/24h),
metamizole (EV 2g/8h), and omeprazole (EV 40 mg/12h).

Table 1. Evolution of half-life and vancomycin
trough concentration values, and creatinine
according to vancomycin dosage regimen and day
of treatment (day O corresponding to 02/03/2023).

Vancomycin Treatment

Vancomycin trough Half-

Day rggisrige’rs] C(rrﬁgt/g}')n concentration life
(mcg/ml) (h't)

1 1g/12h 0.33 13.4 8.2
3 1g/12h 0.33 13.1 8.1
5 1g/12h 0.47 24.6 12.8
8 0.75g/12h 0.37 23.9 14.6
10 0.5g/12h 0.46 233 19.7
12 0.75g/12h 0.4 24 18.4
14 1g/12h 0.51 25.7 15.8
17 1g/24h 0.49 9.1 13.7
19 0.75g/12h 0.34 126 9.7

VANCOMYCIN PLASMA LEVEL (mog/mi)™
(Y-AXIS)

20

0 12 3 4 56 7 & 9 1011 121314 15 16 17 18 18 20 21 22 23
A A

Start fluconazole Stop fluconazole

DAY AFTER START VANCOMYCIN TREATMENT

Figure 1. Trough concentration values vs day after start
of vancomycin treatment. The start date of vancomycin is
set to day O and the combination of fluconazole plus
vancomycin starts on day 4 and ends on day 15. The
antibiotics used during the course of treatment included
meropenem, vancomycin, and vancomycin  plus
fluconazole.

After microbiological results, treatment with fluconazole
(EV 400 mg single dose on day 4, followed by 200/24h
from day 5 to 15), in addition to meropenem (1g/8h from

day 1 to 21) and vancomycin (EV dose according to levels
every 12-24h from day 1 to 21) (Table 1, Figure 1) was
maintained and stopped after 21 days, due to the patient's
good progress. This was taken together with dexketoprofen
(PO 25 mg/8h, if necessary), enoxaparin (SC 40 mg/24h,
throughout the hospitalization), lorazepam (PO 1 mg/24h, if
necessary), omeprazole (EV 40 mg/24h followed by
omeprazole PO 20 mg/24h, throughout the hospitalization)
and paracetamol (EV 1g/8h followed by paracetamol PO
1g/24h, if necessary, throughout the hospitalization).

Subsequent evolution was favorable, with the patient being
afebrile and in good general condition at the time of
discharge, tolerating an oral diet, with normal abdominal
examination, restored transit (daily bowel movements), and
laboratory tests in the normal range. Finally, on February
19, 2023, the patient was transferred to the surgical ward,
where the evolution was slowly favorable until February 24.

After pharmacokinetic monitoring of vancomycin (VCM)
treatment, the trough plasma concentration values and the
half-life of VCM showed an abnormally unexpected
increase when VCM was used in combination with
fluconazole (FLU) (days 4 to 15), compared to data obtained
when VCM was used without FLU (day 1 to 3 and 15 to
19). Indeed, a gradual increase in the half-life and plasma
level of VCM was found, reaching a maximum value to
subsequently decrease to values well above normal, with
increases of up to double its initial value, compared to the
previous period without treatment with FLU. An increase
that, when comparing the pharmacological treatment in both
periods, and in the absence of pharmacokinetic,
pharmacodynamic, and/or pathophysiological factors, has
been attributed to probable DDI between FLU-VCM,
according to a score of 6 on the Drug Interaction Probability
Scale (DIPS) (6 = probable) [4].

To calculate pharmacokinetic parameters, we used a VCM
calculator that uses population pharmacokinetic estimates,
Bayesian models, and the Sawchuk-Zaske method to
calculate a VCM dosing regimen for an adult patient. VCM
regimens can be calculated using a VCM level. The half-life
was used as a pharmacokinetic parameter to follow the
evolution of the interaction, with the aim of better
visualization, since the plasmatic levels of the drug vary
with the dose adjustments.

REsuLTs AND Discussion

Three mechanisms have been described for the tubular
secretion system of renal excretion of drugs (e.g., VCM),
one mediated by organic cation transporters, another by
organic anions, and a third mediated by P-glycoprotein (P-
gp) (for example cephalosporins, vancomycin). Such drug
transport systems within tubular cells play an important role
in the development of DDI [5]. Therefore, some lipophilic
anti-infective agents [e.g., fluconazole, inhibit P-gp [6] and,
additionally, multidrug resistance-associated  proteins
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(MRPs) and organic anion transporters (OATS)] are
involved in its distribution [7]; furthermore, hydrophilic
anti-infective agents (e.g.,, VCM), are often cleared
unchanged by renal glomerular filtration and tubular
secretion, and may compete with other drugs (e.g., FLU) for
the use of transporters for their excretion [2].

In fact, said renal excretion, therefore, would be mediated
by specific transporters in the basolateral and apical
membranes of the proximal tubule epithelium [8], such as
OATs, especially OAT1 and OAT3 [9] (organic cation
transporters, OCTSs) [10], especially OCT2, and P-gp, among
others.

However, its relationship with changes in the kinetic process
of VCM has not been fully elucidated. Therefore,
understanding the changes in renal transporters involved in
the renal excretion pathway is beneficial in predicting better
drug disposition and optimizing dosing. Inhibition of the
aforementioned transporters is a common mechanism
underlying DDlIs.

FLU and VCM do not inhibit any transporter beyond 60%,
however, sufficient to elicit clinically relevant DDI [7].
Some studies also suggest that azole antifungals may
interact with P-gp and that this would affect both disposition
and exposure to azole antifungal treatments and partially
explain the observed clinical drug interactions [6].

ConcLusION

In short, we present the case of a possible pharmacokinetic
DDI between FLU and VCM, in a patient under treatment
with vancomycin, meropenem, and fluconazole, due to
hepatobiliary surgery and biliary drainage infected by
Klebsiella pneumoniae and Enterococcus faecium. The
patient had stable renal function without significant changes
in the doses of his other medications during treatment with
VCM. After pharmacokinetic monitoring of VCM
treatment, the trough concentration values and the half-life
of VCM showed an abnormally unexpected increase, when
VCM was used in combination with FLU, compared to data
obtained when VCM was used without FLU, through
competitive inhibition of transporters involved in the tubular
secretion mechanism of VCM as a possible cause.

These changes in the pharmacokinetic parameters studied
would support a DDI between FLU and VCM. Therefore,
special caution is required whenever VCM is co-
administered with FLU, and close monitoring of VCM
trough concentrations is recommended to minimize the risk
of nephrotoxicity.
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