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Treatment of acyclovir-resistant herpes
simplex virus with intralesional cidofovir
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Fig 1. Verrucous herpes simplex virus (HSV) infection. A
3.5 cm 3 4.0 cm ulcerative plaque on the dorsal prepuce
of the penis.

Abbreviations used:

ESRD: end-stage renal disease
HSV: herpes simplex virus
IL: intralesional
TK: thymidine kinase
INTRODUCTION
The prevalence of acyclovir-resistant herpes sim-

plex virus (HSV) is a considerable burden in the
HIV-infected population. Impaired cell-mediated
immunity slows the normal clearing of HSV, allowing
increased viral replication and more extensive ulcer-
ating lesions to develop.1 Prolonged and inconsis-
tent use of antiviral therapy may lead to the selection
of drug-resistant strains that are less responsive to
standard therapies and result in more painful,
disfiguring chronic lesions.1,2 The presence of renal
disease in some patients limits the use of intravenous
non-guanosine-analog medications, such as foscar-
net and cidofovir, given the risk of renal toxicity.2

This case report describes the successful use of
intralesional (IL) cidofovir injections for genital
HSV in an HIV-infected individual with a history of
end-stage renal disease (ESRD).

CASE REPORT
A 69-year-old man with a past medical history of

ESRD on hemodialysis and AIDS with intermittent
adherence to antiretroviral therapy presented with
condyloma and squamous cell carcinoma in situ of
the scrotum and urethral meatus. Treatment with
topical imiquimod 5% cream was initiated. The
patient had an extensive history of recurrent genital
and ocular HSV, for which 0.5 to 1 g daily valacyclo-
vir for suppressive therapy had previously been
prescribed but not consistently taken as per pre-
scription refill records. The patient had responded
well to imiquimod; however, at a follow-up visit
5 months after initial presentation, examination
revealed an exquisitely painful 3.5 3 4.0 cm verru-
cous hyperkeratotic ulcerative plaque on the dorsal
prepuce of the penis (Fig 1). This ulcer presented as a
chronic, nonhealing lesion, although it was
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uncertain for how long it had been present. A biopsy
revealed pseudoepitheliomatous hyperplasia with
focal viral cytopathic effect consistent with verrucous
HSV (Fig 2). Due to the suspicion of acyclovir
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Fig 2. Biopsy of the penile ulcer demonstrated pseudoe-
pitheliomatous hyperplasia with focal viral cytopathic
effect (orange arrow) consistent with verrucous herpes
viral infection. (Hematoxylin-eosin stain; original magni-
fication 320).

Fig 3. The penile lesion showed marked improvement in
size 14 days after first intralesional cidofovir injection.
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resistance given the history of poor adherence to
antiviral therapy and the patient’s absolute CD4
count being 9 cells/mm, viral culture and suscepti-
bility testing was obtained. Viral culture of the
ulcerated plaque revealed acyclovir-resistant,
foscarnet-sensitive HSV.

Imiquimod was discontinued and intralesional
cidofovir therapy was initiated. Pharmacy com-
pounded cidofovir 15 mg/mL, the concentration
published by Castelo-Soccio et al,3 prior to each
dose administration. The patient received 2mL of the
compounded cidofovir via intralesional (IL) injection
for a total of 2 treatment sessions, which were
2 weeks apart. Lidocaine 5% ointment was applied
30 minutes prior to the procedure for pain control.
On the first day of treatment, new ulcerated plaques
on the left inguinal crease and right medial thigh
were also identified and treated with IL cidofovir.
Viral culture and susceptibility testing of these new
lesions demonstrated acyclovir-sensitive HSV. The
patient experienced significant improvement in both
pain and size of all lesions within 1 week of the first
injection (Fig 3) and near resolution within 2 weeks
after the second injection (Fig 4). On day 28, there
was complete resolution without any evidence of
recurrence, which remained true at follow-up
7 months later. The patient did not experience any
renal side effects or adverse events during or after
treatment. Daily valacyclovir suppression therapy
was discontinued due to the risk of future develop-
ment of HSV resistance, as the patient continued to
lack adherence to daily therapy.

DISCUSSION
Guanosine analogs including acyclovir, valacy-

clovir, and famciclovir require phosphorylation by
HSV-thymidine kinase (TK) to function in viral chain
termination during viral replication.2 Strains of HSV
acquire resistance by eliminating TK, decreasing TK
activity, or altering DNA polymerase affinity.1,2

Decreased cell-mediated immunity permits the sur-
vival of these resistant strains.1

The prevalence of acyclovir-resistant HSV strains
in immunocompromised patients ranges from 4.1%-
7.1% versus 0.1%-0.7% in immunocompetent
patients.1 Unlike in immunocompetent hosts, whose
cell-mediated immunity typically clears an HSV infec-
tion within 4-5 days,1 the impaired host cell-mediated
immune response delays the normal clearance of
HSV, which permits increased viral replication, lead-
ing to more severe and chronic lesions. Our patient
presented with a low CD4 count of 9 cells/mm3 and
intermittent use of antiviral therapy, which led to the
disfiguring, painful, drug-resistant ulcers. The com-
bination of acyclovir-sensitive and acyclovir-resistant
strains suggested the relevance of continued use of
acyclovir or valacyclovir for suppressive therapy.
Nevertheless, in patients in whom adherence is not
reliable, the risk of developing further resistance
would typically outweigh the benefit of intermittent
suppressive therapy.

Foscarnet and cidofovir are intravenous antiviral
medications that do not require viral TK, making
them the treatment of choice in acyclovir-resistant



Fig 4. The penile and inguinal lesions showed complete
resolution 28 days after first intralesional cidofovir
injection.
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HSV.2 Their nephrotoxic side effects,2 however, limit
their use in patients with ESRD. Topical formulations
of cidofovir for the treatment of acyclovir-resistant
HSV in immunocompromised patients has been
reported with varying success.4,5 A report of 2
patients with vulvar and perianal herpes treated
with cidofovir gel showed no improvement, along
with intolerable irritation from the gel.6 In another
case, topical cidofovir induced acute kidney injury in
2 immunocompromised patients with multidrug
resistant HSV.7 Lastly, in a case of refractory genital
HSV, topical cidofovir demonstrated success, but
was used as an adjunct to systemic foscarnet, thus
making its utility as monotherapy unclear.8 Our
patient’s history of ESRD and unreliable adherence
to treatment regimens made topical cidofovir an
inappropriate option.

We found 3 cases of IL cidofovir in the successful
treatment of guanosine-analog resistant HSV.3,9,10 All
cases obtained successful treatment, and, impor-
tantly, no nephrotoxicity was observed. Given the
small sample of patients, however, close monitoring
of renal function is recommended. The IL
administration of cidofovir avoids reliance upon
the patient for adherence, resulting in greater ther-
apeutic success and avoidance of drug resistance. IL
cidofovir can be painful; thus we used topical 5%
lidocaine applied 30 min prior to injection with
acceptable tolerance. Local regional lidocaine
blocks, such as a penile ring block, have also been
reported with success.9

Acyclovir-resistant HSV is significantly more prev-
alent in immunocompromised, specifically HIV-
infected, patient populations. Aggressive treatment
is often necessary given the increased severity of
their lesions. Intravenous foscarnet and cidofovir are
alternatives to guanosine-analog medications but
should be avoided in patients with kidney disease.
In this case of a patient with AIDS and ESRD, the
marked improvement and resolution of HSV lesions
with no adverse effects following IL cidofovir admin-
istration support it as a promising therapy for the
treatment of acyclovir-resistant HSV lesions.
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