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Case 
Clinical Presentation

Mrs. V, age 89, was brought 
to the hospital for generalized 
weakness and confusion. She 
lived alone in her own home and 

functioned independently. On the day she 
arrived, however, her son found her in bed, 
soiled in urine and feces, and too weak to get 
up. On arrival, she had a 102.0°F temperature 
with otherwise normal vital signs. She has 
medical history of atrial fibrillation, hypothy-

roidism, and stage 3 chronic kidney disease. She responded 
to questions slowly but appropriately and was oriented to 
person and place but not the year. The remainder of her 
physical and neurologic examinations, including head and 
neck CT, were unremarkable. She was admitted for observa-
tion and diagnostic studies. 

Diagnostic Testing
The next morning, Mrs. V was minimally responsive and 

nonverbal, although she opened her eyes on command and 
withdrew from a painful stimulus. Lumbar puncture was 
performed for cerebrospinal fluid (CSF) analysis and findings 
were positive for varicella zoster virus (VZV) DNA. Blood was 
drawn and of 2 cultures, 1 was positive for staphylococcus. 

Treatment
Acyclovir (10 mg/kg every 8 hours) using ideal body-

weight dosing and broad-spectrum antibiotics were each 
initiated after the results of CSF analysis and blood culture 
were each available. By day 4 of her hospital stay, Mrs. V’s 
mental status returned to baseline. Antibiotics were dis-
continued after blood cultures demonstrated coagulase-
negative staphylococcus, and acyclovir was continued with 
a plan to complete a 14-day course. On day 5, however, 
Mrs. V had a progressive decline in mental status, becoming 
responsive only to pain. 

Further Workup 
Urinalysis showed Mrs. V had developed an acute kidney 

injury with a creatinine level of 2.99 mg/dL and creatinine 
clearance of 13.3 mL/min (at admission creatinine was 
1.05 mg/dL and creatinine clearance was 47.2 mL/min). Repeat 
head CT without contrast and MRI were both unremarkable. 
Repeat lumbar puncture and CSF analysis are shown in the 
Table. VideoEEG showed mild generalized slowing without 
ictal foci or discharges. Arterial blood gasses and ammonia lev-
els were within the normal ranges.

Challenge Questions  
(see p. 79 for Answers & Discussion)

1. What comorbidity is associated with acyclovir neurotoxicity? 
A. Renal dysfunction  C. Cirrhosis
B. Hypertension  D. History of stroke

2. What is the safest alternative to acyclovir treatment? 
A. Ganciclovir   C. Discontinuing all antivirals
B. Valacyclovir  D. Valganciclovir

3. What symptoms can be seen with acyclovir neurotoxicity?
A. Coma  C. Dysarthria
B. Ataxia  D. All of the above

4. What is the treatment for acyclovir neurotoxicity?
A. Steroids  C. Stop acyclovir treatment
B. Rifaximin  D. Decrease dose of acyclovir

Aseptic Meningitis 
Worsening With Treatment
Diagnosis should be re-evaluated when clinical situations change. 

By David Horvat, MD; Jack Lovell, DO; and Glen Cook Jr, MD

Discussion of case and challenge answers on page 79

TABLE. CEREBROSPINAL FLUID ANALYSIS DAY 5 

Viral cultures Negative (including varicella zoster virus)

Bacterial cultures Negative

Cell count Lymphocytic predominance 569 

Protein 359.7 

Glucose 50 
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Aseptic Meningitis Worsening with Treatment

Case Resolution
Acyclovir was discontinued and Mrs. V started dialysis. 

Based on the acuity of her kidney dysfunction and nor-
mal urea level, kidney dysfunction was not considered 
the primary cause of encephalopathy relapse. On her 
first day of dialysis, Mrs. V began to arouse and follow 
some commands with limited language production. 
By day 4, she became more alert and conversant and 
followed commands. Treatment with ganciclovir at 
2.5 mg/ kg was initiated 6 days after acyclovir discontinu-
ation because of Mrs. V’s ongoing encephalopathy and 
concern for varicella zoster (VZV). Mrs. V’s mental status 
continued to improve, and at discharge 3 weeks later, 
she was much improved with persistent mild deficits in 
attention, and memory. 

Discussion
Acyclovir neurotoxicity has variable presentations, 

although confusion and visual hallucinations are most 
common. Dysarthria, ataxia, myoclonus, and coma have 
also been reported.1 Acyclovir neurotoxicity is typi-
cally associated with renal dysfunction, either chronic 
or acute, and is seen in patients receiving higher doses 
of acyclovir. A higher prevalence has been reported in 
Japan, where higher doses are typically used.1

The mechanism of neurotoxicity is not entirely known 

and is suggested to be a result of accumulation of 
9-carboxymethyl methylguanine (CMMG) or 8-hydroxy-
acyclovir (8-OH-A), 2 metabolites of acyclovir.2 Acyclovir 
neurotoxicity is less likely in individuals with normal 
renal function, and these metabolites are present in 
higher levels in the CSF and serum of individuals with 
impaired kidney function taking acyclovir.3 This suggests 
that 9-CMMG and/or 8-OH-A are directly neurotoxic, 
although the mechanism for this is not known. It has 
been suggested that 9-CMMG inhibits transport pro-
teins at the blood-brain barrier and increases the risk for 
uremic encephalopathy.3,4 

Obesity also appears to be a risk factor for acyclovir 
neurotoxicity. This may occur, at least in some cases, 
because actual body weight (instead of ideal body 
weight) doses of acyclovir are used.1 In the case present-
ed, Mrs. V received ideal body weight dosing. 

Dehydration caused by decreased oral intake in an 
encephalopathic state may contribute to acyclovir 
neurotoxicity because of acute kidney injury or, pos-
sibly, because of increased serum concentrations from 
a given dose of acyclovir. Acyclovir neurotoxicity is 
reported to occur more commonly during drip infu-
sions, which is thought to be related to high peak 
serum levels of acyclovir.1

The primary treatment for acyclovir neurotoxicity is 
discontinuation of the medication. Many cases improve 
simply with time and natural clearance of the medica-
tion. However, because the drug is easily dialyzable, a fast-
er resolution with dialysis can be a relatively safe option.5

Although neurotoxicity associated with ganciclovir is 
reported,6 in this case, Mrs. V tolerated ganciclovir with-
out any evident adverse side effects.

The risk of ganciclovir neurotoxicity after acyclovir 
neurotoxicity is not known, although it appears to be 
rare. Toxicity has been reported with other acyclovir 
derivatives, including oral agents.7,8 The biggest risk fac-
tor for neurotoxicity from acyclovir derivatives, regard-
less of agent, appears to be decreased renal function, 
and acyclovir neurotoxicity improves with a renal clear-
ance of acyclovir.2,5-8

Summary
This case illustrates a rare but known side effect of 

a commonly used medication that may be difficult to 
distinguish in a patient with an already existing central 
nervous system pathology. It also highlights the need to 
continually re-evaluate a diagnosis when a clinical situa-
tion changes or new information is presented. n

ANSWERS AND DISCUSSION

Question 1: A, Acyclovir neurotoxicity is associated 
with renal dysfunction, likely caused by acyclovir 
metabolites 9‑carboxymethyl methylguanine (CMMG) 
or 8‑hydroxy‑acyclovir (8‑OH‑A)

Question 2: C, All antivirals should be discontinued. 
Although the exact toxicity rates are unknown, kidney 
dysfunction has been seen with other antiviral agents

Question 3: D, Acyclovir neurotoxicity can present 
with varied symptoms, including coma, ataxia, and 
dysarthria

Question 4: C, Discontinuing the medication and 
allowing natural clearance is effective; if more rapid 
clearance is needed, dialysis may be started 

(Continued from page 71)
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