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Abstract Acyclovir is an antiviral agent widely used in

herpetic infections in children. Although acyclovir is gen-

erally well tolerated, severe nephrotoxicity has been

reported in some cases. In this report, we present a 16-year-

old girl who developed acute renal failure due to acyclovir

treatment and who needed repetitive hemodialysis. Renal

biopsy was performed in order to confirm the diagnosis. A

diagnosis of drug-related acute tubulointerstitial nephritis

with focal tubular necrosis was made.
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hemodialysis

Introduction

Acyclovir is an antiviral agent widely used in herpetic

infections in children [1]. Although acyclovir is generally

well tolerated, severe nephrotoxicity has been reported in

some cases [2, 3]. Acute kidney injury (AKI) secondary to

acyclovir is characterized by a decrease in renal function

that usually develops within 12–48 h of drug administra-

tion, as indicated by a rapid rise in the serum creatinine [4].

Dialysis may be needed in some severe cases [5]. Accurate

diagnosis and effective treatment of AKI secondary to

acyclovir is critical for successful management.

In this report, we present a 16-year-old girl who

developed acute renal failure due to acyclovir treatment

and who needed repetitive hemodialysis.

Case report

A 16-year-old girl presented to the emergency department

() with a 10-day history of aphasia and a one-day history of

convulsion. She had no fever or any signs of respiratory

tract infection prior to admission. She was confused and

did respond to verbal stimuli. Intravenous (IV) acyclovir

1500 mg/m2/day in 3 divided doses was started for prob-

able encephalitis. Serum creatinine (Cr: 0.6 mg/dl) and

blood urea nitrogen (BUN: 7.9 mg/dl) levels were both

normal. On the second day of treatment with acyclovir, she

started to vomit 4–5 times a day, and her serum BUN and

Cr levels increased to 56 and 7.2 mg/dl, respectively. There

was no history of risk factors of acyclovir-related AKI,

including underlying renal insufficiency, dehydration, and

regular medication. Additionally, there was no other con-

dition leading to this rapid elevation of creatinine, such as

rhabdomyolysis with any clinic and laboratory signs. IV

acyclovir was stopped after 6 doses of IV acyclovir

(cumulative dose: 4.8 g). Urine specific gravity was 1010,

100 mg/dl of proteinuria with 19 erythrocytes and 48 leu-

cocytes/HPF. Urine sodium (Na) and Cr levels were 36 and

108.9 mg/dl, respectively. Fractional Na excretion was

1.5 %, consistent with intrinsic renal failure. Urinary b2

microglobuline level was significantly increased (3357 mg/dl,

normal range 0–300). Hemodialysis was started, with an

extremely rapid increase of serum creatinine from 0.6 to
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7.2 mg/dl on the next day, which was considered as a result

of renal tubular injury (urinary b2 microglobuline:

3357 mg/dl, FeNa: 1.5 %; GFR: 23 ml/min/1.73 m2). On

the third day, oliguria had evolved. Additionally, ultrafil-

tration was performed because of oliguria (urine output

\1 ml/kg/h) signs of hypervolemia, and hypertension.

Supportive treatment in order to maintain the homeostasis

was given. She did not have any sign of uveitis. Other

causes of AKI such as autoinflammatory diseases were

eliminated. With suspected tubulointerstitial nephritis due

to acyclovir, IV pulse prednisolone (20 mg/kg/day) was

given on 3 consecutive days and daily hemodialysis was

continued. Following the 3-day bolus treatment, oral ste-

roid treatment (1 mg/kg/day) was commenced. Renal

biopsy was performed in order to confirm the diagnosis. A

moderate and patchy tubulointerstitial infiltration consist-

ing of neutrophils, lymphocytes, histiocytes, plasma cells,

few eosinophils, focal necrosis of cortical proximal

tubules, and edema were noted. The 15 glomeruli appeared

normal, with minimal increase in mesangial matrix.

Necrotic tubules were filled with the apoptotic and acute

inflammatory cells and occasional hyaline casts. Blood

vessels were normal. Immunofluorescence microscopy was

not informative. A diagnosis of drug-related acute tubulo-

interstitial nephritis with focal tubular necrosis was made

(Fig. 1). On the 10th day of admission, the consciousness

level of the patient was improved, and her serum Cr level

decreased to 1.7 mg/dl (Fig. 2). The patient was discharged

on the 20th day with improved neurological status and

serum Cr level of 0.6 mg/dl. The dose of prednisolone was

tapered to 10 mg/day and was eventually stopped. At her

last visit, her BUN and serum Cr levels were 10.6 and

0.6 mg/dl, respectively.

Her repeated eye examinations were normal in regards

to uveitis.

Discussion

Acyclovir is an important antiviral agent in the therapy of

herpes simplex and varicella zoster virus infections [6].

Although the drug is well tolerated, severe nephrotoxicity,

which often leads to acute renal failure, has been observed

in patients [4, 7]. Acyclovir-induced renal failure occurs in

approximately 12–48 % of cases [4]. The optimal usage of

acyclovir is very important in order to avoid its potentially

life-threatening complications. Acyclovir-induced nephro-

toxicity is typically evident by an increase in the plasma

creatinine level, abnormal urine sediment, or acute renal

injury [8]. Acyclovir is rapidly excreted in the urine via

glomerular filtration and tubular secretion, and reaches

high concentrations in the tubular lumen. Renal excretion

of unchanged drug reaches approximately 60–90 % [7, 9,

10]. Acyclovir is relatively insoluble in the urine, particu-

larly in the distal tubular lumen [7, 9–12]. Rapid intrave-

nous administration of high-dose acyclovir is associated

with high luminal concentrations of this drug and the

intratubular precipitation of crystals can cause renal injury

[7, 9, 10]. Typically, crystalluria develops within 24–48 h

of the initiation of acyclovir therapy. Severe intraparen-

chymal precipitation of crystals can cause interstitial con-

gestion and hemorrhage, leading to a decrease of renal

blood flow [7, 10–12]. The serum creatinine levels of our

patient also began to rise within 48 h of acyclovir treat-

ment. Renal biopsy revealed no sign of precipitation of

crystals. Clinical evidence of nephrotoxicity in the absence

of crystalluria was suggested to be secondary to the direct

cytotoxicity effect of the drug to tubular cells and acute

Fig. 1 Renal biopsy shows a moderate tubulointerstitial inflamma-

tion with marked edema. Note an unaffected glomerulus (upper right)
and flattened tubules with apoptotic and inflammatory cells in their

lumens (lower left)

Fig. 2 Creatinine (Cr) levels of the patient for the duration of

hospitalization. In total, eight dialyses were performed for each level,

except for the first value
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interstitial nephritis in our patient, as mentioned in other

studies [8, 13, 14]. Renal biopsy findings of patients with

acyclovir toxicity include bulging of tubular cells, dilated

tubular lumens, loss of proximal–distal tubular differenti-

ation, flattening and vacuolization of epithelial cells, and

epithelial cell mitoses [8, 14]. A moderate and patchy

tubulointerstitial infiltration of inflammatory cells and focal

necrosis of cortical proximal tubules with edema were

noted in our patient.

The administration of high doses of acyclovir

(C1500 mg/m2 per day) with other nephrotoxic agents,

pre-existing renal disease, and dehydration play important

roles in acyclovir nephrotoxicity [15]. Acyclovir dose

should be reduced in patients with underlying renal insuf-

ficiency. Furthermore, slow drug infusion, over 1–2 h,

adequate fluid replacement, and induction of high urinary

flow rates (100–150 ml/h) should be encouraged in order to

prevent crystal precipitation and subsequent tubular

obstruction [7, 9–11, 16]. Despite vomiting 4–5 times a day

as a predisposing factor for prerenal failure in our patient,

she was adequately hydrated and no clinical evidence of

hypovolemia was observed. Furthermore, any drug that

causes nephrotoxicity was not used with acyclovir therapy.

The role of steroids still remains controversial in the

treatment of drug-induced acute interstitial nephritis (DI-

AIN). Some studies have suggested a positive influence on

the complete recovery of renal function in those patients

who received steroids [17–19]. A multicenter study of

González et al. [20] showed that, in biopsy-proven DI-AN

patients, final creatinine levels were found to be better

(lower) in the steroid administered group than in the non-

steroid (control) group. Also, according to that study, the

final serum creatinine level and renal pathology were

affected negatively if steroid treatment was started late

(2 weeks after withdrawal of the presumed causative drug).

In light of these data, steroid treatment was started in the

present case, with an excellent outcome.

Finally, acyclovir dose should be reduced in patients

with underlying renal insufficiency. The treatment of

established renal failure includes the induction of diuresis

with a loop diuretic in order to wash out obstructing

crystals, detailed supportive care, and initiation of dialysis

when indicated. Hemodialysis removes substantial

amounts of acyclovir. Peritoneal dialysis is less effective

and should not be used [8].

Our patient presented with severe acute renal failure and

needed repetitive hemodialysis. We aimed to draw one’s

attention to the importance of the accurate diagnosis and

effective treatment of AKI secondary to acyclovir toxicity.
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20. González E, Gutiérrez E, Galeano C, Chevia C, de Sequera P,

Bernis C, et al. Early steroid treatment improves the recovery of

renal function in patients with drug-induced acute interstitial

nephritis. Kidney Int. 2008;73:940–6.

40 CEN Case Rep (2013) 2:38–40

123


	Acute kidney injury due to acyclovir
	Abstract
	Introduction
	Case report
	Discussion
	Conflict of interest
	References


