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Introduction

Acute kidney injury (AKI) is one of the most important adverse
reactions associated with antimicrobial therapy.! Vancomycin,
a commonly used antibiotic for the intended treatment of
methicillin-resistant Staphylococcus aureus (MRSA), has been
known to contribute to AKI for decades.>* Incidence of
vancomycin-associated AKI is variable but previous meta-
analysis estimates prevalence ranging from 5-43%. Risk factors
that enhance the likelihood of renal toxicity revolve around
dose of drug, obesity, baseline chronic kidney disease (CKD),
critical illness and coadministration of nephrotoxic agents.>®
Vancomycin causes renal injury through induced apoptosis
from accumulation in proximal tubular epithelial cells.”® The
most common patterns of AKI based on previous case reports
appear to be acute interstitial nephritis (AIN) and/or acute
tubular necrosis (ATN) that occur about 4-17 days after
initiation of therapy.®4

To reduce AKI risk from vancomycin, plasma drug levels are
commonly monitored during therapy, because of a linear
relationship between higher AKI events with higher plasma
trough concentration.’*1> One study showed that the incidence
of AKI for those with trough levels of 10-15, 15-20, 20-35 and
greater than 35 mg/l, was 3.1%, 10.6%, 23.6% and 81.8%.°
Thus, if levels are not carefully monitored during therapy and
drug levels increase, rapid renal injury can occur, especially
when other risk factors are present.

We present a biopsy-proven case of severe acute interstitial
nephritis with acute tubular injury in a woman with supra-
therapeutic vancomycin levels and ceftriaxone exposure that
was successfully treated with corticosteroids and without need
for kidney replacement therapy.

Case Description

Clinical History and Initial Laboratory Data

A 44-year-old woman with a history of obesity was diagnosed
with severe mastoiditis after one month of debilitating right-
sided ear pain. She was subsequently taken to the operating
room for tympanoplasty and mastoidectomy, where intraopera-
tive bacterial culture was found to be polymicrobial. Infectious
disease consultation recommended a 6-week course of IV
ceftriaxone and vancomycin with goal trough level 15-20
mcg/mL to be continued on discharge with monitoring by an
outpatient parenteral antibiotic therapy (OPAT) program. Her

serum creatinine (SCr) at the time of discharge was at her
baseline of 0.92 mg/dL.

Two weeks later, the patient returned for evaluation after
developing a pruritic morbilliform rash that started on her
abdomen and spread diffusely across her entire body. There
was no desquamation of the skin or mucosa. Labs from the
OPAT program 3 days prior revealed her SCr level had
increased to 3.8 mg/dL, and that her vancomycin trough level
was >80 mcg/mL. The levels were repeated at presentation and
found to be 5.27 mg/dL and 74.3 mcg/mL. Her last dose of 1V
vancomycin was 1 day prior.

Physical exam was notable for erythematous macules and
papules across the trunk, proximal extremities and upper neck.
There was no edema, and she was non-oliguric. Urine
microscopy showed 1+ protein, 104 white cells and 36 non-
dysmorphic red cells. Fractional excretion of sodium was
calculated to be 1.3%. Urine eosinophils were negative; how-
ever, peripheral eosinophilia was present. Tests for hepatitis B
and C were negative, and Kkidney ultrasonography was
unremarkable. Her SCr initially improved with intravenous
hydration to 3.93 mg/dL, but remained stable at that level.

Renal Biopsy Findings

To assess the cause of the patient’s persistent kidney injury, a
kidney biopsy was performed. The biopsy (Figure 1) was an
adequate sample composed of cortex and contained 34
glomeruli that were largely unremarkable. However, there was
diffuse acute tubular injury represented by epithelial cell
simplification and marked cell sloughing. In addition, there was
diffuse tubulointerstitial inflammation associated with
moderate interstitial edema. The inflammation was composed
of lymphocytes, prominent histiocytes, plasma cells, and
conspicuous eosinophils. Rare interstitial neutrophils were also
present. There was minimal cortical scarring, and there was no
evidence of vasculitis or vascular thromboses. Special stains
were negative for microorganisms. After immunofluorescence
and electron microscopy studies were found to be insignificant,
the final diagnoses were severe acute interstitial nephritis with
eosinophils and acute tubular injury with etiology favoring an
allergic/drug related interstitial nephritis.



Treatment and Resolution

Due to the initial high suspicion of vancomycin-associated
AIN, vancomycin was stopped and changed to ciprofloxacin
and daptomycin upon infectious disease recommendation. On
the day of kidney biopsy, she was started on prednisone 1
mg/kg, which she continued for 6 weeks on a gradual taper that
she tolerated well. Her SCr at follow-up 6 weeks after her
presentation had improved to 0.85 mg/dL (baseline). She did
not require kidney replacement therapy at any time during her
kidney injury.

Discussion

AIN classically presents after the use of known offending drugs
(in this case favored to be vancomycin) and is coupled with the
typical urinary findings of pyuria, microscopic hematuria, and
white cell casts. Systemic symptoms comprising of a maculo-
papular rash, peripheral eosinophilia, and eosinophiluria, are
present in less than one-third of patients.'®® Gross hematuria
and red blood cell casts are unusual. Our patient exhibited most
of these classical findings other than white blood cell casts and
eosinophiluria.

Although not required in all cases of AIN, kidney biopsy was
pursued because of AKI severity that did not improve with
conservative management. Additional diagnostic confirmation
and prognostic information help clarify the role of cortico-
steroids as a therapeutic option in addition to cessation of
vancomycin. Treatment of AIN with corticosteroids is contro-
versial because there are no randomized, controlled trials or
large observational studies. Evidence for the use of cortico-
steroids is described only from retrospective studies. Never-
theless, review of available evidence seems to lean more toward
a benefit of corticosteroids on renal recovery and possible
prevention of long-term dialysis, particularly if kidney biopsy
only shows low-to-moderate findings of interstitial fibrosis and
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tubular atrophy.®® A reasonable regimen for corticosteroid
therapy is 1 mg/kg per day of oral prednisone with or without
initial 250-500 mg IV methylprednisolone therapy loading dose
ideally within 1-2 weeks of presentation.'® Therapy is generally
continued for 8 weeks in total if a response noted by monitoring
of serum creatinine, with a taper of 10 mg ever 3-5 days after
the first 2 weeks.

The supratherapeutic dose of vancomycin was the leading
suspicion for etiology of AIN. She also exhibited other risk
factors such as obesity and critical illness which may have
lowered her threshold of AKI. In terms of other possible etiolo-
gies, she did not report taking nonsteroidal anti-inflammatory
agents (NSAIDs), proton pump inhibitors, diuretics, allopuri-
nol, H2 blockers or antibiotics other than those mentioned.
While coadministration of vancomycin and piperacillin/-
tazobactam is associated with increased incidence of nephro-
toxicity,? it is unclear whether coadministration of vancomycin
and the cephalosporin ceftriaxone could have a comparable
increased risk. Interestingly, only 3 cases of acute interstitial
nephritis associated with coadministration of vancomycin and
ceftriaxone have previously been reported, however, these
cases were not biopsied.'®2! Although our suspicion is low for
ceftriaxone contributing, it is theoretically possible.

Early recognition of AIN is important in treating medication
associated kidney injury to prevent subsequent fibrosis and
scarring and optimizing improvement in GFR as permanent
renal function loss may result.?2

This case illustrates the quintessential role of drug level
monitoring with vancomycin therapy to help mitigate the risk
of severe AKI, particularly if treated as an outpatient or if the
patient has risk factors. Prompt treatment with corticosteroids
after biopsy-confirmed drug-induced AIN can be successful
despite ongoing ambiguity of their role.
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Micrographs from the light microscopic studies (A) area of renal cortex with dense tubulointerstitial inflammation with many eosinophils
(B) area of renal cortex with severe proximal tubular injury and cellular necrosis as well as some interstitial inflammation. Solid arrows
point towards eosinophils. Dashed arrows point towards injured proximal tubules. H&E stain; 400x magnificent. Constellation of
findings suggest severe acute interstitial nephritis with eosinophils and acute tubular injury, concerning for drug related AIN.
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