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CASE REPORT

Bimodal Temporal Distribution of Herpes Explains Resistant Cases to Oral
Antiviral Agents
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Abstract: Herpes Simplex Virus (HSV) is a double-stranded virus that affects the skin and mucous membranes. There has been a long-standing
dogma stating that the virus remains dormant and is reactivated from the dorsal root ganglia. However, more recent studies have established that
there is a secondary mode of viral reactivation from the epidermis itself. These two distinct reactivation patterns help explain why prophylactic
antivirals do not consistently prevent herpes outbreaks.
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1. INTRODUCTION
Herpes Simplex Virus (HSV) is a common disease that
belongs to the Herpesviridae family and primarily affects the
skin and mucous membranes. Initial infection with HSV has
been shown to occur via entry to human keratinocytes utilizing
the nectin-1 receptor [1]. After the primary HSV infection, the
virus enters an extended dormant phase within the dorsal root
ganglia, during which the patient does not show signs or symptoms of the disease [2]. Current dogma states that recurrent
clinical symptoms of herpes simplex virus are the result of the
activation of latent viral genome within the dorsal root ganglia.
The virus is stimulated to induce replication and subsequent
anterograde transport of the virus along the peripheral sensory
nerve to the cutaneous or mucosal surface. This, in turn, results
in the production of vesicles on skin and mucosal surfaces [2].
2. BIMODAL TEMPORAL REACTIVATION PATTERN
The reactivation of the herpes labialis virus, a type of
infection caused by HSV most commonly seen on lips, has
been shown to have a bimodal temporal distribution by
researchers [3, 4]. In one study, subjects with sun-induced
herpes labialis were exposed to ultraviole radiation (UVR) on
three different occasions over 3-to-4 month intervals. Of 33
total UVR induced lesions, 21% were “immediate” lesions,
meaning they developed within 48 hours of exposure to UVR.
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The other 79% of lesions were “delayed” lesions, meaning they
developed 3-7 days after UVR exposure [4]. In a second study,
98 placebo subjects were exposed to UVR and consequently,
39 subjects (40%) developed delayed lesions and 11 subjects
(26%) developed immediate lesions [3]. It is also noted that in
these studies, the immediate lesions did not have any preceding
symptoms, whereas the delayed lesions were prefaced by pain
and altered sensation before the vesicles appeared. This
discrepancy in lesion appearance time and associated symptoms indicates that different processes cause the immediate and
delayed nature of the lesions.
Natural pathogenesis of herpes labialis reaction shows that
it takes 3 to 5 days to be transported from the dorsal root
ganglia to the epithelial surfaces, which accounts for the
delayed reaction lesions [5]. One current hypothesis states that
the immediate lesions can be accounted for by the fact that
herpes simplex virus DNA can be isolated from the skin of
fully healed recurrent lesions by Polymerase Chain Reaction
(PCR) [2]. HSV has also been shown to have the ability to
remain locally dormant in a 3-dimensional raft culture within
human keratinocytes, as well as within the parenchyma and
stratified squamous epithelium of various other organs. The
‘skin trigger’ hypothesis [6] states that HSV periodically sheds
into the epithelium, and thus a change in the resistance of the
epithelium (for example, exposure to UVR) is what allows
lesions to develop.
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3. TREATMENT

of this study.

Prophylactic treatment using oral antiviral agents has
proven to be successful in treating delayed lesions [3, 4]. It has
been shown that prophylactic oral acyclovir prevented the
development of delayed lesions when administered either 5
minutes after UVR exposure or 7 days before exposure.
However, the same prophylactic treatment had no effect on
the prevention of immediate lesions. One study attempted to
treat subjects exposed to UVR with topical 5% acyclovir
(ACV) cream beginning immediately after exposure, which
showed no reduction in the frequency of delayed or immediate
lesions [3].
CONCLUSION
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