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Abstract The objective of this article is to review and eval uate risks and benefits asso-

ciated with the use of aciclovir in the treatment and prophylaxis of common mani-
festations of herpes simplex virus (HSV) infections in immunocompetent and
immunocompromised patients. Information was found through a MEDLINE search
using keywords. herpes smplex virus, genital herpes, herpeslabidis, aciclovir and
acyclovir. Selected articleswere randomised, double-blind, placebo-controlled, clin-
ical trials. 30 such trials involving 3364 persons were evaluated. All articles were
reviewed by the authors and the data were extracted and summarised. In both im-
munocompetent and immunocompromised hosts, aciclovir therapy demonstrated a
high degree of clinical efficacy. None of the studies reported statistically signif-
icant differences between aciclovir and placebo for mild or major adverse events.
This evaluation found that aciclovir is both effective and well tolerated for treat-
ment and prophylaxis of genital, oral and mucocutaneous HSV infections in
immunocompetent and immunocompromised patients. In most clinical scenarios,
the benefit of aciclovir exceeded any risks by a comfortable margin. The avail-
ability of aciclovir asageneric preparation further improves the benefit to cost ratio.
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The hallmarks of herpes simplex virus (HSV) in-
fections of humans are ubiquity, latency and reac-
tivation. Genital herpesisthe most widespread sex-
ually transmitted disease in the world, affecting 25
to 35% of sexually active adults.!! It is estimated
that 40 to 60 million North Americans have HSV-2
antibodies with approximately 500 000 new cases
of genital HSV infection occurring annually.l2 HSV,
like all members of the human herpesvirusfamily,
establisheslatency after initial infection. Once laten-
cy is established, recurrent infections may occur
throughout the lifetime of the host. M ore than one-
third of the world’s population has recurrent HSV
infections.[Z Similarly, it is believed that one-third
of the US population has recurrent herpes labialis
with an annual incidence of 100 million episodes.@!
Viral infections caused by HSV have received much
less attention since the era of human immunodefi-
ciency virus (HIV), however, they remain aworld-
wide epidemic.

The clinical symptomatology associated with
HSV infectionsrange from asymptomatic infect-
ion to life-threatening diseases such as neonatal
herpes, herpes simplex encephalitisand viscerally-
disseminated infections in immunocompromised
hosts. If untreated, 50% of neonates with HSV en-
cephalitis and more than 80% with disseminated
HSV infectionwill die.l2 HSV encephalitisisacom-
mon cause of fatal encephalitis and survivors usu-
aly develop permanent neurological impairment.[?
Immunocompromised hosts are much more suscep-
tible to persistent mucocutaneous HSV infec-
tions,[* which may progress and involve the oe-
sophagus, respiratory tract or gastrointestinal tract.
Beforetheavailability of aciclovir, HSV infections
in these patients caused death or serious morbidity.[5!

Beyond the direct manifestations of HSV infec-
tions, other health concerns have devel oped. Stud-
ieshave shown that patients diagnosed with genital
herpes often show high levels of anxiety and depres-
sion.[87] Childbearing women who acquire genital
HSV latein pregnancy areparticularly at risk for pas-
sing herpes to the neonate during vaginal delivery.[®l
Caesarean deliveries are recommended in these cir-
cumstances, and for symptomatic recurrences peri-
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partum or at labour onset.[919 |t is believed that 25
to 30% of pregnant women in the US and Europe
have HSV-2 antibodies,!¥ which confer arisk of
recurrence peripartum. Considerable emotional
strain may result in monogamous sexua partnerswith
discordant infection, where 1 survey estimatesayear-
ly transmission rate of 10 to 15%./2 More recently,
HSV-2 has been identified as an independent risk
factor for HIV seropreval ence.!™] Thus, substantial
morbidity is associated with HSV infections.

The goals of antivira drug therapy for HSV in-
fections encompass prevention of virustransmission
or recurrence, reduction in the severity of disease
and its complications, prevention of damageto vis-
ceral organs and the central nervous system, and
treatment of life-threatening disease. Aciclovir is
the gold standard for therapy of HSV infections. It
is the most effective and widely prescribed antivi-
ral drug available, and has been used for more than
15yearsinover 30 million people.l'd Itiscurrently
prescribed for the treatment of initial and recurrent
mucosal and cutaneous HSV infections, suppres-
sion of genital HSV infections, treatment of HSV
encephalitis, and treatment and suppression of mu-
cocutaneous HSV infections in immunocompro-
mised patients.[?

The objective of thispaper isto review common
HSV infections, and to assessthe benefits and risks
of aciclovir therapy in both immunocompetent and
immunocompromised persons. The discussion will
be focused on treatment and suppression of oral and
genital HSV infections in immunocompetent pa-
tients, and treatment and suppression of mucocuta-
neous HSV in immunocompromised patients. Effi-
cacy and tolerability data regarding the use of
aciclovir were found through a MEDLINE search
using the keywords HSV, genital herpes, herpesla
bialis, aciclovir and acyclovir. Double-blind, pla-
cebo-controlled clinical trials were preferentially
selected; all studies were reviewed by the authors
and data were collectively summarised.

1. Epidemiology

Historically, HSV-1 has been associated with or-
ofacia infections and HSV-2 with genital infec-
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tions. Nevertheless, genital infections attributable
to HSV-1 have been increasing!!3 although they
tend to be less severe and less likely to recur than
genital HSV-2 infections.[2 While it is estimated
that 45 to 98% of adultshave HSV-1 antibodies, 1!
the prevalence varies depending on geographic lo-
cation, socioeconomic status and age.[? Individu-
als from lower socioeconomic popul ations tend to
have higher prevalence of HSV-1 antibodies and
seroconvert earlier in life than individuals from
middleincome populations.[2 HSV-2 prevalenceis
also dependent upon various factors such as race,
gender, marital status and place of residence. The
overall HSV-2 seroprevalenceis 10 to 40%!13 with
ahigher prevalencein Blacks, females, divorced in-
dividuals and city residents.[? The rate of HSV-2
infection during pregnancy is 2.5% per gestation.[?
While distinctions may be made between HSV-1 and
HSV-2itisimportant torealisethat they both cause
oral and genital infections, they have the same
mode of transmission and clinical presentation, and
are essentially treated the same.

2. Pathophysiology

HSV is spread by person-to-person transmission
and enters the body through direct contact with
mucous membranes or abraded skin.[Z A personis
susceptible to HSV-1 or HSV-2 infection if they do
not already possess antibodiesfor the HSV typethey
contact. Primary infection refersto first time expo-
sureto either HSV-1 or HSV-2. Initial infection re-
fersto aperson who hasantibodiesto 1 virustypeand
is exposed to the other type.[2 After infection, the
replication process involves many elaborate steps
including adsorption, penetration, viral component
synthesis, maturation and release. Thisreplication
at the site of primaryl/initial infection causes cell
lysis and subsequent fluid filled blisters or ulcers.
However, these infections can be asymptomatic as
well. Upon healing the blisters/ulcers form scabs
which seldom lead to scarring.[?

After viral replication at the site of infection,
HSV istransmitted within sensory neuronsviaret-
rograde movement, usually to thetrigeminal or sa-
cra ganglia, whereit undergoesanother round of rep-
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lication before establishing latency.l? A latent vi-
rus may bereactivated by fever, tissue damage, emo-
tional stress, ultraviolet light or other immunosup-
pressive triggers to cause recurrent infection.!?
During recurrent infection the virus travels back
down the neuron and usually invadesthe same area
where the primary/initial infection occurred.[2 Most
recurrent infections are less severe than primary
infections and many times no clinical symptoms
are present at all.[*3 Studies have demonstrated that
HSV-2 is often transmitted during times of asymp-
tomatic shedding,[*4 which may partially explain
the continued increase in HSV-2 transmission.

3. Clinical Presentation

In genera, asymptomatic primary orofacial HSV
infections occur more frequently than symptomatic
primary infection.[? Patients with herpes labialis
usually experience less than 2 recurrent infections
per year and most infections are very mild.[3! Pri-
mary genital HSV infections, however, are more
commonly associated with clinical symptoms.[1
Recurrent infectionstend to beless severethan pri-
mary infectiong® and it is interesting to note that
pre-existing HSV-1 antibodies seem to make HSV-
2 infections less severe.[d The following discus-
sion describes common symptoms of HSV infection,
although the severity and frequency of symptoms
vary greatly among individuals.

3.1. Orofacial Herpes Simplex Virus Infection

Symptomatic primary orofacial infection most
commonly presents as fluid filled vesicles on the
tongue palate, pharynx and buccolabial membranes
(gingivostomatitis) and may produce red, swollen
and bleeding gums.[215 Children may display fe-
vers of 101 to 104°F (38.3 to 40°C) and have sub-
mandibular lymphadenopathy.[15 Adults commonly
experience pharyngitis and mononucleosis-like
syndrome.[215 Other symptoms of primary orofa-
cial infectionsinclude sorethroat, difficulty eating
and swallowing, malaise and tender cervical lymph-
adenopathy. Recurrent orofacial infectionsare usu-
ally preceded by a prodrome of pain, burning, tin-
gling or itching, which lasts for approximately 6
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hours before vesicles appear.[? Pain ismost severe
during thefirst 3 to 4 days while complete healing
can take as many as 8 to 10 days.[?

3.2. Genital Herpes Simplex Virus Infection

Primary genital infections are associated with sy-
stemic symptoms such as fever, headache, malaise
and myalgia. Primary genital HSV infections pres-
ent as macules and papules which progressto ves-
icles and ulcers before healing.[2 In women, lesions
are extremely painful and appear bilateraly on the
vulvaand may aso involvethe cervix, vagina, but-
tocksand perineum.[215 Women are al so more prone
to experience urinary retention syndrome or asep-
tic meningitis.[?l Men usually exhibit lesionsonthe
glans of the penis and/or the penile shaft although
lesions may also appear on the thigh, buttocks and
perineum.!Z Most lesions are associated with pain,
burning, and/or itching and usually require approx-
imately 3 weeks to resolve.[d Severe primary infec-
tions are predictive of more frequent recurrences.?!
Recurrent infections are typically less severe than
initial infections and may be preceded by prodro-
mal symptoms prior to lesion formation. The lesions
usually resolve in 8 to 10 days.

3.3. Mucocutaneous Herpes Simplex Virus
Infections in the Immunocompromised Host

Mucocutaneous HSV infectionsin theimmuno-
compromised population are most often the result
of recurrent infection.['6l Immunocompromised
patients, specifically transplant recipients and pa-
tientswith HIV, are at amuch higher risk for devel-
oping HSV-related morbidity and mortality.[1718]
HSV infections in immunocompromised patients
resemble those described in sections 3.1 and 3.2 but
aremore frequent, severe, progressive and chronic.
Lesions may be disseminated throughout the respi-
ratory tract, oesophagus or gastrointestinal tract
aswell asthe orofacial and genital areas.[1] HSV-
associated morbidity increases proportionately with
increased immunosuppression.[18]
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4. Treatment

Antivira drugs available to date are not able to
cure HSV infections; however, they inhibit viral rep-
lication and thusimpact the course of HSV disease.
Therefore, the current strategy in HSV therapy con-
sists of disease management rather than virus erad-
ication. Antivirals are used in primary and recur-
rent infectionsto decrease pain, viral shedding and
duration of symptoms. Prophylactic use of anti-
virals has proven useful in decreasing the fre-
guency of recurrences, especially in immunocom-
promised patients and immunocompetent persons
who experience frequent recurrences of oral or
genital HSV infections. Long term use of antivirals
is also thought to decrease asymptomatic viral shed-
ding, which may have an impact on HSV transmis-
sion.l!9 Antiviral drugs currently availableto treat
HSV infections include aciclovir, penciclovir, val-
aciclovir (prodrug of aciclovir), famciclovir (pro-
drug of penciclovir), cidofovir and foscarnet. Acic-
lovir is available as a tablet, capsule, suspension,
topica ointment or cream, and powder for injection.
In contrast, penciclovir is currently available as a
topical cream, valaciclovir asacaplet, famciclovir as
atablet, and cidofovir and foscarnet asan injection
for intravenous administration. Table| lists current
trestment recommendationsfor herpeslabialisinfec-
tionsand genital herpesinfectionsinimmunocom-
petent hosts, and mucocutaneous infectionsin im-
munocompromised hosts.[20:21]

5. Aciclovir Efficacy and Tolerability

The mechanism of action of aciclovir resultsin
a high degree of clinical efficacy as well as good
tolerability. Once aciclovir entersthe cell it is mono-
phosphorylated by virally-induced thymidine ki-
nase.l'2 Therefore, only cells harbouring HSV ef-
fectively phosphorylate aciclovir to its activated
triphosphate moiety. Host cellular kinases are res-
ponsible for transforming the mono-phosphorylated
aciclovir into the activated triphosphorylated form.[2]
Aciclovir triphosphate then competitively bindsir-
reversibly to viral DNA polymerase and thus pre-
vents formation of a DNA replication complex.[12

Drug Safety 2000 Aug: 23 (2)
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Table I. Current treatment recommendations for herpes labialis infections, genital herpes infections and mucocutaneous infections[?%:21]

Disease

Treatment of choice

Alternative treatment

Prophylactic/suppressive

Immunocompetent host
Herpes labialis

Genital herpes
initial episode

recurrent episode

Immunocompromised host
Mucocutaneous infections

Penciclovir 1% cream applied

every 2h (while awake) for 4 days

Aciclovir 200mg orally 5 times
daily or 400mg 3 times daily for
7-10 days

or

Valaciclovir 1g orally twice daily
for 7-10 days

or

Famciclovir 250mg orally 3 times

daily for 5-10 days?®

Aciclovir 200mg orally 5 times
daily or 400mg 3 times daily or
800mg twice daily for 5 days
or

Valaciclovir 500mg orally twice
daily for 5 days

or

Famciclovir 125mg orally twice
daily for 5 days

Aciclovir 5-10 mg/kg IV every 8h
for 7 days®

Aciclovir 200mg orally 5 times
daily for 5 days?

Aciclovir 5-10 mg/kg every 8h
for 5-10 days (for severe
cases only)?

Aciclovir 400mg orally 5 times
daily for 7 days?®
or

Valaciclovir 1g 3 times daily
for 7 days?

or

Famciclovir 500mg twice daily
for 7 days?

Aciclovir 200mg orally 5 times
daily and just before and
during sun exposure?

Aciclovir 200-400mg orally 2-3
times daily for 1 year or longer
if necessary

or

Valaciclovir® 500-1000mg
once daily for 1 year or longer
if necessary

or

Famciclovir® 125-250mg twice
daily for 1 year or longer if
necessary

Aciclovir 400mg orally 3 times
daily for 2-3 months?
or

Valaciclovir 1g 3 times daily
for 2-3 months?

or

Famciclovir 500mg twice daily
for 2-3 months?

a Not approved by the US Food and Drug Administration for this indication.
b Reduce dose in renal failure according to package insert.
c Less long term safety and efficacy data are available for these agents compared to aciclovir.

IV = intravenous.

Aciclovir triphosphate may a so beincorporated into
the growing chain of viral DNA whereit promotes
chain termination because it lacks the 3"hydroxyl
group required for incorporation of the next nucle-
otide.!l’2 While all acyclic nucleoside analogues
inhibit herpesvirus DNA polymerase, aciclovir tri-
phosphate has been found to be 100 times more
potent an inhibitor of HSV polymerase than, for
example, penciclovir triphosphate.[1?

Table Il isasummary of clinical trials assessing
the efficacy and tolerability of aciclovir for the
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treatment of herpes labialis infections and genital
herpes infections in immunocompetent hosts, and
mucocutaneous infections in immunocompromised
hosts.[3:922:50 The following discussion summa-
rises the findings reported in table I1.

5.1 Oral Herpes
Asdiscussed in section 3, herpeslabialisinfec-

tionsare usually mild and self-limiting and therefore
may not require drug therapy. Treatment of herpes

Drug Safety 2000 Aug: 23 (2)
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Table 1l. Randomised, double-blind, placebo-controlled trials assessing the efficacy and tolerability of aciclovir in the treatment of gingivostomatitis, herpes labialis, genital herpes and

mucocutaneous herpes

Clinical scenario
(no. of patients)

Regimen

Patient characteristics

Results: aciclovir vs placebo

Adverse effects

Treatment of gingivostomatitis

Amir et al.l?2l (n = 61) 15 mg/kg suspension
PO 5 times daily for 7
days

Prophylaxis for recurrent herpes labialis

Rooney et al.Bl (n = 22) 400mg PO bid for 4mo

Spruance et al.23 (n = 147) (cross-over design)i3l or

Raborn et al.l24 (n =237)  400mg PO bid for 7
days!?3 or 800mg PO
bid for 7 days(24

Treatment of recurrent herpes labialis

Shaw et al.l?] (n = 45) 5% ointment(25] or

Fiddian et al.l2] (n = 13) creaml28l 5 times daily
as soon as prodrome
detected

Treatment of first episode genital herpes

Mindel et al.27] (n = 30) 5 mg/kg IV over 45-60

Thin et al.l28] (n = 40) min every 8h for 15

Corey et al.l2% (n = 77)2 dosesl?7]

Mertz et al.l3% (n = 119) 5% ointment applied 4-5

Bryson et al.B (n = 48) times daily!28.2°]

Nilsen et al.l34 (n = 31) 200mg PO 5 times daily
for 5 or 10 days(30.31.34]

Treatment of recurrent genital herpes episodes

Corey et al.[29] (n = 111)° 5% ointment applied gid

Reichman et al.l32 (n = 88) for 5 daysl?? or 5% oint-

Reichman et al.133 (n = 377) ment applied 6 times

Nilsen et al.l34 (n = 85) daily for 5 days®2 or
200mg PO 5 times daily
for 5 days(33.34

Children aged 1-6 years
presenting within 72h of
symptom onset.

Only culture or serology
confirmed cases were
included; all were HSV-1

Otherwise healthy adults
with 26 recurrent infections
in 1y, or at a self-reported
risk of outbreak during sun
exposure or skiing

Otherwise healthy men and
women with 22 recurrences
of diagnosed HSV labialis in
the past year

Otherwise healthy adults
presenting 5-6 days after
initial lesion onset
Patients who required
hospitalisation were
included in the IV triall27]

Otherwise healthy adults;
patients presented within
48h from onset of lesions

60% | in median days until oral lesion healing; 67% | in median
days to fever resolution; 100% ¢ in median days until extraoral
lesion resolution; 75% | in median days viral shedding.
Significant ¢ in eating and drinking difficulties as well as drooling
were also noted

61% | in time to first clinical recurrence; 0-74% | in mean
number of clinical episodes; 71% ¢ of virologically determined
episodes. 1 triall24 found no aciclovir effect

Ointment study:[231 25% | in time to crusting all episodes; 25%
| in time to complete healing all episodes; 4-fold 1 in % abortive
lesions

Cream study:[28] no significant differences were found

IV study:[27150% | in median time to healing of all lesions;
100% ¢ in duration of new vesicle formation; 40% | of mean
vesicle duration; 24% | in duration of all symptoms; 76% | in
mean viral shedding time of all lesions

Topical studies:[28.291 41-89% | in mean duration of viral
shedding; 50% | in duration of all symptoms; 33% | in healing
time; 32% ! in time to crusting

Oral studies:[30:31.341 60-100% | of viral shedding of all lesions;
30-67% | in time to crusting of all lesions; 25-45% | in time to
healing of all lesions; 71-100% | in % pts forming new lesions
(first 48h); 29-56% | in duration of pain and itching

Topical studies:[29321 38-48% | in viral shedding in men — all
lesions (no significant differences in women or other significant
findings)

Oral studies:[33:341 32-50% | in duration of viral shedding of all
lesions; 89% | in % pts with new lesion formation; 19-38% | in
time to crusting of all lesions; 15-21% ! in time to healing of all
lesions

No significant adverse
effects noted.

Stomach upset was
reported in 1 patient from
each group

Headache and nausea
were reported more than
once (1 patient withdrew
because of headache and
nausea)

Some skin flaking noted.
No other adverse effects
were reported

1 patient had a transient
increase in urea and
creatinine levels after a
bolus dose (returned to
normal in 48h).[27]
Otherwise, the incidence of
adverse events was similar
in both groups

Transient irritation, 1 with-
drawal (rash).

Otherwise, no significant
differences vs placebo

Continued over page
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Suppression of initial and/or recurrent episodes of genital herpes in pregnant women

Scott et al.l! (n = 46) 400mg PO tid!®! or Otherwise healthy pregnant  88-100% | in % patients with clinical herpes at delivery; 50-100% No reports of significant
Brocklehurst et al.[3%] 200mg PO qid®® week  women with the 1st occur- | in caesarean delivery because of herpes adverse effects in mothers
(n=63) 36 gestation until delivery rence or 1st clinical recur- or neonates
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Suppression of recurrent episodes of genital herpes

Thin et al.3¢] (n = 88)
Mertz et al.;3] (n = 1146)
Goldberg et al.[28]

(n = 389-950)¢
Douglasi®® (n = 143)
Strauss et al.9 (n = 32)

200mg PO 2-5 times
daily until a recurrence

(duration 84-125 days)[3%- herpes and 6 to 12 or more

401 or 400mg PO bid for
up to 5yl37:38]

rence of cultured genital
herpes during pregnancy

Otherwise healthy adults
with culture-proven genital

recurrences over 1y

Oral studies:[36:37,38.39,401 4 6 to 13.6-fold 1 in time to first
recurrence; 63-86% | in lesion recurrences; 58-77% | in % viral
isolation during episodes; 5.7 to 32-fold 1 in the no. of patients with
no lesions or symptoms; 53-70% all patients were episode-free
over years 3-5; 20% of the original suppressive patients were
episode free over entire 5 years.

For year 5 (all patients):[38] 68.6%, no recurrences; 16.5%, 1
recurrence; 7.5%, 2 recurrences; 2.1%, 3 recurrences; 2.6%, 4
recurrences; 0.8%, 5 recurrences; 2.1%, 26 recurrences

Treatment of mucocutaneous herpes infections in immunocompromised patients

Shepp et al.[*! (n = 21)
Meyers et al.l42l (n = 97)
Wade et al.43l (n = 34)
Whitley et al.l#4 (n = 59)

250 mg/m21V g8h for 7
dayst243] or 400mg PO
5 times daily for 10

dayst or 5% ointment
applied 6 times daily for

Immunocompromised
patients (organ transplant,
malignancy, immuno-
deficiency disease, bone
marrow transplant, or the

IV studies:#2431 83% | in median virus shedding time; 31-50% |
in median time to scabbing; 32-38% | in median time to cessation
of pain; 32-50% | in median time to complete healing

Oral study:11 78% | in viral shedding; 90% ! in days with new

Transient leucopenia (n =
1)B38], rash (n = 1), mean
corpuscular volume of
erythrocytes and mean
corpuscular haemoglobin
level slightly elevated with
aciclovir. 5 patients had
resistant virus (2 had not
taken aciclovir before).[40]
Otherwise, no differences
beween groups

Phlebitis was more
common with IV aciclovir
than placebo in 1 study (5
vs 1)H2 Lightheadedness
and substernal burning
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lesion formation; 81% | in time to first decrease of pain; 63% |
in resolution of pain; 45% | in time to 50% healing; 62% | in
time to total healing

Topical study:*4 65% ¢ in viral shedding; 43% ! in median time
to resolution of pain; 26% ¢ in time to healing

reported by 1 patient during
rapid drug infusion.

1 report of aciclovir resist-
ance (the isolate lacked
thymidine kinase activity).[3]
Otherwise, no differences
found

treatment of these
diseases) with muco-
cutaneous HSV infection
confirmed by culture

10 daysk4

Prophylaxis of mucocutaneous herpes infections in immunocompromised patients
Saral et al.[%! (n = 29) 250 mg/m? IV g8h for 18 Immunocompromised IV studies:[4546:49 80-100% | in culture-positive HSV infection
Prentice et al.[4®l (n = 59) or 32 days,#549 or 5 patients (organ transplant, Oral studies:[47:48.501 92-100% 1| in clinical HSV infections; 93-
Pettersson et al.l4”l (n = 35) mg/kg IV q12h!48] malignancy, immunode- 100% | viral shedding episodes
Saral et al.[*9l (n = 20) ficiency disease, bone
Seale et al.b% (n = 40) 200mg PO gid for 28 or  marrow transplant, or the

180 days,*748 or 200mg treatment of these diseases).

PO g8h for 30 days!5®  Patients had 1:16 or greater

anti-HSV antibodly titer(45:50]

1 herpes isolate with re-
duced aciclovir sensitivity.[46]
Otherwise, adverse
experiences were similar
between groups

a 77 of 188 patients with first episode infection.

b 111 of 188 patients with recurrent infection.

¢ No. of patients varied: 950 (1st year), 683 (2nd year), 525 (3rd year), 433 (4th year) and 389 (5th year).

bid = twice daily; HSV = herpes simplex virus; HSV-1 = herpes simplex virus-1; IV = intravenous; min = minutes; PO = orally; q8h = every eight hours; q12h = every 12 hours;
gid = 4 times daily; tid = 3 times daily; 1 = increase; | = decrease.
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labialis with aciclovir has produced inconsistent
results. For gingivostomatitis in children, oral
aciclovir reduced clinical symptoms such asdrool-
ing, fever, and dehydration by 43% or more, and de-
creased time to lesion healing by 60% or more.[22]
In adults, aciclovir has been shown to be an effec-
tive prophylactic agent during high risk trigger
events such as snow skiing. There was a 74% re-
ductioninrecurrent infectionsin patientswho used
oral aciclovir prior to and during skiing,!23 al-
though thiswasnot auniversal finding.[?*! For gen-
eral suppression of frequent recurrences (6 or more
per year), prophylactic oral aciclovir has been shown
to reduce both the number of clinical episodes and
the amount of viral shedding by 53 and 71%, respec-
tively.[3! It also increased the time to first clinical
recurrence by 2.5-fold.[3 The benefit of topical acic-
lovir for treatment and prophylaxis of recurrent ep-
isodes is equivocal .[25:26]

5.2 Genital Herpes

Aciclovir has become the mainstay of therapy for
genital herpes. Topica aciclovir 5% ointment is
more effective during primary episodesthan initial
(nonprimary) or recurrent episodes. When used dur-
ing primary infection, topical aciclovir decreased
duration of viral shedding, time of local pain and
timeto crusting.[2829 |t was | ess effectivein prevent-
ing new lesion formation or decreasing time to
overal healing.l?% Topical aciclovir, in general, did
not prove beneficial for recurrent genital HSV in-
fections. It significantly decreased vira shedding
in men only, and did not reduce healing time, time
to crusting or duration of symptoms.[2%32] |n sharp
contrast, intravenous aciclovir is very effectivein
decreasing the time of viral shedding, timeto heal-
ing, the number of new vesicles and duration of
symptoms.[2’] However, intravenous aciclovir is
usually reserved for severediseaseinimmunocom-
petent patients.

Oral aciclovir isthe most commonly used prep-
aration of aciclovir and isuseful in primary/initial,
recurrent and suppressive therapy of genital HSV
infections. The course of disease during afirst ep-
isode (primary and nonprimary) is greatly affected

0 Adis International Limited. All rights reserved.

by oral aciclovir. It consistently decreased time of
viral shedding by 60 to 100%, reduced time to crust-
ing by 30 to 67%, reduced time to healing by 25
to 45%, decreased new lesion formation 71 to 100%,
and reduced symptoms (pain and itching) by 29 to
569%0.130:31.33] Dyring recurrent episodes, oral acic-
lovir has been shown to reducetimeof viral shedding
by 32 to 50% and reduce time to healing by 15 to
21%.13334 Early initiation of therapy has a greater
impact on the course of the disease.[33

More recently, oral aciclovir has been shown to
be an effective suppressive therapy when taken for
extended periods (up to 5 years) in patients with
frequent recurrences of genital HSV. Long term sup-
pressive therapy has decreased the number of re-
currences by 63 to 86% and increased the time to
first recurrence 4.6- to 13.6-fold.[36-40) Twice daily
aciclovir appearsto be as effective as 5 times daily
therapy in this setting.[39

I'n pregnant women, suppression of recurrences
with oral aciclovir during the peripartum period
resulted in an 88 to 100% reduction in recurrence
at labour, and a reduction in caesareans because of
herpes.[93% However, larger trials are needed to
clearly define arole for aciclovir in HSV-infected
pregnant women.

5.3. Immunocompromised Patients

Immunocompromised patients such as bone mar-
row transplant and organ transplant recipients ben-
efit from both acute and suppressive intravenous
aciclovir therapy of HSV infections. Acute treat-
ment with intravenous aciclovir decreased the du-
ration of viral shedding by =83%, the time to ces-
sation of lesion pain by up to 38% and the time to
crusting and healing by up to 50%.[4243] Acute treat-
ment with topical aciclovir decreased viral shed-
ding, duration of pain, and lesion healing by 6 days
compared with placebo; larger lesions were more
susceptible to the drug’s effects.[* Oral aciclovir
reduced timeto healing and timeto pain resolution
by 63 and 62%, respectively, in immunocompro-
mised patients.[41]

In 5 patients with severe chronic mucocutane-
ous HSV infections but different immunocompro-
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mising aetiologies, both oral and intravenous acic-
lovir were found to be extremely effective, as shown
by complete healing of the lesions.[51]

Prophylactic intravenous or oral aciclovir ther-
apy for acutely immunosuppressed patients was
extremely successful in severa studies, and preven-
ted 80 to 100% of patientsfrom developing lesions
and shedding virus; however, it did not prevent in-
fection after therapy was discontinued.[45-%0 Similar
to other immunosuppressed patients, recurrent HSV
disease is common in HIV-infected individuals. Be-
fore the advent and use of triple antiretroviral thera-
pies, oral aciclovir (600 to 800 mg/ day) in combina-
tion with zidovudine was shown to reduce mortality
in patients with AIDS.[52 Clinical experience indi-
catesthat oral aciclovir, in dosagesranging from 600
to 800 mg/day, is effective in suppressive therapy
for frequently recurring HSV diseasein HIV-infected
people.[52

Among antiviral agents, aciclovir has an envi-
oustolerability profile. The drug has been used for
over 15 years by over 30 million people worldwide,
and yet there have been no reports of death or se-
riousirreversible adversereactionsassociated with
its use. The most frequently reported adverse ef-
fects during aciclovir therapy are headache, nau-
sea, diarrhoea, and abdominal pain/cramping. 30
clinical trias (table Il) evaluating 3364 patients
found no statistically significant differences be-
tween aciclovir and placebo for either mild or ma-
jor adverse events. A transient increase in serum
ureaand creatinine levelswasreported in 1 patient
who received aciclovir as an intravenous bolus.[27]
There have been several other reports of reversible
nephrotoxicity associated with aciclovir when ad-
ministered at high intravenous doses.[5354 Acic-
lovir iseliminated through thekidney and is poorly
soluble in urine. Its crystallisation in the renal tu-
bules leads to nephrotoxicity, which is reversible
upon discontinuation of the drug. When high dose
aciclovir has been used in patients with poor rena
function, central nervous system symptoms such
as stupor, psychiatric effects and coma have been
noted.[55-571 Dosage adjustment in patientswith re-
nal impairment and/or elderly patientsisimportant

0 Adis International Limited. All rights reserved.

as well as maintaining adequate hydration during
intravenous therapy. Rarely, reversible and mild
blood dyscrasias have been reported in children
and neonates,[20:58.59

Aciclovir has aso been found to be particularly
well tolerated during long term use. When used orally
for the prevention of genital HSV recurrences over
5 years (n = 389)!38] the most common adverse ef-
fectswerethe same asthosereported previoudy, plus
vaginal candidiasis in women. The study showed
that the incidence of adverse effects appeared to
decrease with time.

Immunocompromised patients tend to have co-
existing medical problems. Nevertheless, aciclovir
therapy (either acute or suppressive) has not caused
other toxic effects beyond reversible nephrotoxic-
ity. Whileaciclovir isnot approved for usein preg-
nancy, oral therapy is recommended for first epi-
sode treatment of genital herpes or disseminated
diseasein pregnant women.[2l There has been rea-
sonable experience using aciclovir during preg-
nancy and no teratogenic effects have been regis-
tered.[1% The Aciclovir in Pregnancy Registry was
established to evaluate the outcomes of pregnancies
with exposure to aciclovir. From June 1, 1984
through July 31, 1998, 1017 reports of live births
after aciclovir use during pregnancy were gathered
(562 exposures were in the first trimester). 28 of
1017 (2.8%) neonates had birth defects, which is
similar to the rate in the general population. Based
on the available data, the findings do not support
an increased risk for birth defects among infants
born to mothers exposed to aciclovir during preg-
nancy.%% Inthe USthe Food and Drug Administra-
tion (FDA) has designated the oral and intravenous
formulations of aciclovir aspregnancy category B.
This signifies that either animal studies do not in-
dicatearisk to thefetus and there are no controlled
human studies, or that animal studies do show an
adverse effect on the fetusbut well controlled stud-
iesin pregnant women have failed to demonstrate
arisk tothefetus. In contrast, the FDA haslabelled
the topical formulation of aciclovir as pregnancy
category C, which signifiesthat either studies have
shown that the drug exerts animal teratogenic or em-
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bryocidal effects, but there are no controlled stud-
ies in women, or that no studies are availablein &i-
ther animals or women. As always, the benefit of
treatment must be weighed against the potential
risk.

6. Risk vs Benefit Analysis

Aciclovir has been proven effective in decreas-
ing clinical symptomsand thereforeimprovesquality
of life by decreasing pain, anxiety, depression, and
sexual dysfunction associated with HSV lesions.[® [t
assists immunocompetent patients with frequently
recurrent disease by effectively decreasing the num-
ber of recurrences. In immunocompromised hosts,
aciclovir hastens recovery from painful mucocuta-
neous infections and is very effective in suppres-
sion of recurrent infections.

Aciclovir use has been proven to be particularly
well tolerated. Thus, when therapy is warranted,
aciclovir can be used in any patient population re-
gardless of age or disease. The dosage of aciclovir
must be adjusted based on renal function, and rou-
tine safety and tolerance assessments need to be
made as appropriate.

Although aciclovir has been shown to be very
effective for acute HSV infections, it has low ora
bioavailability (15 to 30%) and a 200mg tablet
must be given 5 times daily. Alternative regimens
of 400mg thrice daily and 800mg twice daily have
al so been recommended for the treatment of initial
and recurrent HSV disease.[2!) Newer drugs, vala-
ciclovir and famciclovir, have enhanced oral bio-
availability and aso provide convenient dosage re-
gimens (2 to 3 times daily). However, aciclovir is
available asaless expensive generic product (table
I11). Aciclovir isdso the only drug available in mul-
tiple formulations making it more convenient for
patients who have specia medication needs (e.g.
suspension for paediatric patients).

The emergence of drug-resistant viral strainsis
aconcern for antiviral therapy in general. Though
very rarely reported in immunocompetent per-
sons,[49 aciclovir resistance is encountered in the
immunocompromised population. The incidence of
aciclovir-resistant HSV was investigated in clini-
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cal specimens collected from atertiary care centre
over a 1-year period.[?1 The definition of in vitro
HSV -resistancewasan | Csp (50% inhibitory concen-
tration) of >9 umol/L for aciclovir. No immunocom-
petent patients harboured culturabl e resistant virus
whereas 5% of the immunocompromised patients
did [most commonly, marrow transplant recipients
(14% of total) and patients with symptomatic HIV
infection (7% of total)]. The average duration of
aciclovir treatment in these patients was 46 days.
Hence, highly immunosuppressed patientswho were
treated long term had the highest risk of aciclovir-
resistance.

The most prevalent mechanism of aciclovir-re-
sistance for HSV isadeficiency in thymidine kinase,
which prevents intracellular phosphorylation.[4 A
study involving HIV positive patientswith aciclovir-
resistant HSV showed foscarnet to be effective (un-
like aciclovir, foscarnet does not require phosphor-
ylation by thymidine kinase).ll Besides a lack of,
or mutated thymidinekinase, an altered DNA poly-
merase can confer aciclovir resistance. However,
studies involving long term use of aciclovir inim-
munocompetent patients have not shown this pat-
tern of resistance.[38:39

Table Ill. Cost of therapy (prices based on average US wholesale
price in 1999)

Drug (dosage form)

Cost for
course
($US)
Application of a thin film  22.38
over the affected area

g2h while awake for 4

days

200mg PO 5 times daily ~ 28.50
for 5 days

400mg PO tid for 5 days 9.45
5 mg/kg IV g8h for 7 875.00°¢
days 148.00°°
250mg PO bid for 5 days 31.80
500mg PO bid for 5 days 30.09

Dosage and duration of
therapy

Penciclovir (1% cream)?

Aciclovir (capsule)

Aciclovir (tablet)®
Aciclovir (IV)

Famciclovir (tablet)
Valaciclovir (caplet)

a Available as a 29 tube.
b Generic product.

c Based on a 70kg person.

bid = twice daily; IV = intravenous; PO = orally; g2h = every 2 hours;
tid = 3 times daily.
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7. Future

New treatment strategies employing aciclovir
are under investigation. For example, aciclovir con-
tinuesto be evaluated for suppression of genital HSV
infection during pregnancy. The safety to mother
and neonate, and aclear reduction in caesarean de-
liveries (and the associated costs and complications),
remains to be established.[?103% Another area of
interest isthe use of aciclovir to decrease the asymp-
tomatic shedding of genital HSV thereby decreas-
ing transmission between discordant couples and
possibly from mother to fetus.[# Further research
in this areais ongoing.

In addition, investigators are examining whether
famciclovir is able to alter the course of HSV dis-
ease; early studiesin animals have shown that the
drug may reduce the chance of reactivation of latent
virus when initiated early in primary infection.[62
Lastly, new antiviral drug discovery programmes
are active; the development of inhibitors of herpes
virus protease is one example.
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