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Background: Herpes zoster (HZ) is an acute herpetic skin disease resulting from the varicella-zoster virus. Typically, this condition is
treated with a one-week administration of antiviral drugs, including famciclovir, which can effectively control the symptoms during
the acute phase and prevent the occurrence of postherpetic neuralgia (PHN).

Objective: To investigate whether a longer, two-week, regimen would enhance the capacity for famciclovir to reduce pain and
prevent the occurrence of postherpetic neuralgia.

Methods: HZ patients were randomly divided into two groups who were treated with famciclovir for either a one- or two-week
period. Following their respective famciclovir treatments, patients were assessed for potential differences in pain intensity as evaluated
at 1, 2, 4, 8 and 12 weeks post-treatment. In addition, the occurrence of postherpetic neuralgia at three months after treatment was
compared between the two groups.

Results: Of the 86 patients initially enrolled, 80 completed the study with N=40 randomly assigned to each of the two groups. Pain
scores decreased significantly at 1, 2, 4, 8 and 12 weeks after famciclovir treatments. There were no significant differences in pain
scores, and the incidence of postherpetic neuralgia occurrence between the two groups. There were no statistically significant
differences in reducing pain intensity or frequency of postherpetic neuralgia between the one-week and two-week treatment protocols.
Conclusion: It suggests that longer administration of famciclovir has no further benefit in the treatment of herpes zoster in our study.
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Introduction

Herpes zoster results from a reactivation of the varicella zoster virus (VZV), the same virus responsible for chickenpox.
It presents as painful blistering and occurs when VZV cell-mediated immunity wanes with age or under conditions of
immunocompromise.'* Herpes zoster is estimated to have a risk level of approximately 30% in the general population,
with an increase to greater than 50% in those >85 years of age.”* The clustered blisters distribute along unilateral
peripheral nerves of the torso and are associated with significant neuralgia and occasional local lymphadenopathy. Not
only does the incidence increase with age, but the severity of herpes zoster pain also increases with age and PHN often
occurs even after the rash is resolved.” PHN, a persistent and severe chronic pain after the recovery from herpes zoster,
represents one of the most common complications of herpes zoster.” PHN can persist for 30 days or longer after the
disappearance of skin lesions. Approximately 30% to 50% of the patients experience PHN lasting for more than 1 year,
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and several studies report that PHN can even last up to 10 years.” The use of antiviral drugs during the herpes zoster
attack can effectively control symptoms in the acute phase and reduce the occurrence of PHN.

Previous study demonstrated that a two-week administration of acyclovir appeared to reduce the severity of the
pain experienced in acute herpes zoster compared with one-week acyclovir treatment.® Acyclovir is a cyclic
nucleoside analogue in chemical structure, mainly phosphorylated in cells infected with varicella zoster to produce
triphosphate compounds, thereby terminating the extension of DNA strands and achieving antiviral activity.
Acyclovir and its prodrug valacyclovir (L-valyl ester of acyclovir) are the gold standard for prophylaxis and
therapy of HSV and VZV associated diseases. Famciclovir is a prodrug of penciclovir, which is converted in vivo
to penciclovir and phosphorylated into triphosphate compounds, which inhibit viral DNA replication. The
bioavailability of oral famciclovir is higher than that of acyclovir.” Moreover, famciclovir is considered to have
advantages in the prevention of PHN.*'" In clinic, we believe that the use of famciclovir for two weeks may
reduce the occurrence of PHN compared with one-week treatment. However, no study has proved whether
prolonging the treatment time of famciclovir will reduce the occurrence of PHN in the treatment of herpes zoster.

In this study, we compared the safety, efficacy and incidence of PHN occurrence of famciclovir one-week and two-
week treatment for herpes zoster.

Materials and Methods

Study Populations

All the patients with herpes zoster in this study were recruited from Special Medical Center of Strategic Support Force of
PLA over the period between February and December 2013. The inclusion criteria were as follows: 1) either gender between
age 1875 years; 2) clinically diagnosed as herpes zoster, with skin lesions being present within 3 days of onset; 3) herpes
zoster outside of head and face. Key exclusion criteria included patients 1) with a malignant neoplasm; 2) systemic diseases
affecting immune functions, such as hyperthyroidism, hypothyroidism or diabetes; 3) having used glucocorticoids and
immunosuppressants in the past 2 weeks; 4) pregnant and lactating females; 5) with renal dysfunction; 6) with allergies to
famciclovir; 7) having used oral or external antiviral drugs within 1 week; and 8) HIV-positive. A total of 80 patients were
enrolled. The Medical Ethics Committee of the 306 Hospital of the PLA, China approved the study. The study was conducted
in accordance with the Declaration of Helsinki and all the study participants provided written informed consent.

Interventions

The patients randomly received either a one- or two-week period of an oral 250 mg famciclovir 3 times per day.
We keep the two treatments in sealed opaque envelopes. The envelopes were sorted randomly by the nurse.
Patients choose envelopes with corresponding numbers according to the order of enrollment and adopt the
treatment methods in the envelopes. In addition, both groups were given oral vitamin B1 and intramuscular
injection of mecobalamin for two weeks. Calamine lotion was applied for external use. No physical treatments
were used in either group. Patients can take ibuprofen orally when they unable to bear pain. We asked patients to
score when they feel the most intense pain during whole day and 10 hours after taking ibuprofen.

Study Assessments
Efficacy
The primary outcome of this study was “pain score”, and secondary outcome was the occurrence of PHN. Pain intensity
was assessed in patients as reported by the patient. A numeric pain rating scale was used to evaluate their pain intensity.
The values ranged from 0 to 10, with 0 indicating a complete absence of pain and 10 as maximal and unbearable pain.
The investigators explained the method of pain assessment to the patients to ensure that they fully understood the use of
the scale when assessing their pain intensity and assigning a pain score for themselves.

Pain intensity scores were recorded at 1, 2, 4, 8 and 12 weeks after famciclovir treatment. The occurrence of PHN
was also evaluated at three months after the treatment in both groups. Assessments at weeks one and two after treatment
were conducted in the clinic, while those at 4, 8 and 12 weeks were performed via phone interviews.
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Safety
Adverse reactions (common adverse reactions included headache, nausea, vomiting and diarrhea)

In the event of an emergency in the patient, the investigator involved in the project initiated appropriate treatments as
based on the symptoms observed and informed the clinician as to the results of this emergency and its treatment. The
investigator then recorded the details, processing results and signature on the case report form. If an adverse reaction
occurred, the investigator provided the appropriate treatment and the reported reaction was recorded.

Statistical Analysis

Qualitative variables were expressed in N (%), quantitative variables in mean (standard deviation SD) or median percentiles
as appropriate. Pearson chi-squared tests or Fisher’s exact tests were used for comparison of categorical variables. Variables
not normally distributed were analysed using #-test and Mann—Whitney U-test. The mutually adjusted association was
defined as significant if P<(.05. Statistical analysis was carried out using SPSS 18.0 (IBM SPSS, Armonk, NY, USA).

Results

Demographic Characteristics

Table 1 provides a description of all the relevant data of the study subjects separately for the one- and two-week
treatment. All the data derived from the two groups were completely analysed. A total of 40 persons in the one-week
group and 40 in the two-week group were analysed. All the patients were aged between 18 and 75 years. Approximately
half of the patients were males in both two groups. The height and weight of patients from two groups were almost the
same. About 35% patients from one-week group and 37.5% patients from two-week group had bachelor's degrees or
above. About 32.5% patients from one-week group and 40% patients from two-week group were smokers. A higher
number of patients drink alcohol in the one-week group (32.5%) than in the two-week group (27.5%). There are no
statistically significant differences in demographics between the two groups (Table 1).

Clinical Manifestation

The manifestations including Impact on life, locations and symptoms in one-week and two-week groups are shown
separately in Table 2. We asked patients to choose whether HZ has an impact on their daily life including work, sleep,
sports and if they worry about contagion. There were no significant differences in clinical manifestations in the two groups.

Efficacy
Of the 80 patients, 12 patients took ibuprofen in case of pain. Ibuprofen metabolism takes about 10 hours. We asked
patients to score 10 hours after take ibuprofen and when they feel the most intense pain during whole day.

Within both treatment groups, pain scores significantly decreased at 1, 2, 4, 8 and 12 weeks after famciclovir
treatments of the study (p<0.05) (Figure 1, *p<0.05). There were no statistically significant differences between the two

groups on pain scores as determined at 1, 2, 4, 8 and 12 weeks after famciclovir treatments (Table 3).

Table | Characteristics of Study Population

Variables N One-Week Group Two-Week Group P value
Male Yes, % (n) 55 (22) 50 (20) 0.654
Age MeanSD (range) 46.05+13.32 (22-65) 44.35£14.13 (20-64) 0.949
Height (cm) MeanSD (range) 172.2+4.85 170.40+5.20 0.921
Weight (kg) MeanSD (range) 64.30+5.42 66.05+4.95 0.938
Bachelor’s degree or above Yes, %(n) 35 (14) 37.5 (15) 0.8l16
Smoking Yes, % (n) 325 (13) 40 (l6) 0.776
Alcohol use Yes, % (n) 325 (13) 27.5 (1) 0.962
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Table 2 Herpes Zoster (HZ) Clinical Manifestations

Sample Size N One-Week Group Two-Week Group P value
Impact of HZ on life Yes, % (n) 0.826
Impact on work 6.6 (5) 5.6 (4)
Impact on sleep 30.3 (23) 23.6 (17)
Impact on sports 9.2 (7) 13.9 (10)
Worry about contagion 13.2 (10) 12.5 (9)
Location of HZ Yes, % (n) 0.777
Upper limb 15 (6) 22.5 (9)
Lower limb 17.5 (7) 10 (4)
Trunk 67.5 (27) 67.5 (27)
Symptoms Yes, % (n) 0.487
Itching 10 (4) 77.5 (31)
Pain 7.5 (3) 70 (28)
Both itching and pain 12 (5) 225 (9)

At the 3-month after zoster rash resolved follow-up, 3/40 patients (7.5%) in the one-week group and 2/40 (5.0%) in
the two-week group had PHN. There were no differences in the incidence of PHN between the two groups that were not
statistically significant (Table 4).

Safety Results

There were no emergencies experienced by any of the patients in this study. Within both groups, 3 patients reported mild
headaches while 1 patient reported a mild headache in the one-week group. Two patients (one in each group) experienced
mild diarrhea. No treatments were administered for any of these patients.

-e—- one-week group
-= two-week group

pain scores

Figure | Pain scores significantly decreased at |, 2, 4, 8 and 12 weeks after famciclovir treatments of the study (*p <0.05).
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Table 3 Comparisons of One (Group |)- versus Two (Group 2)-Week of Famciclovir on Pain Scores

Pain Scores (MeantSD)
Before One Week Two Weeks One Month Two Months Three Months
Treatment | After After After After Treatment | After Treatment
Treatment Treatment Treatment
One-week group 4.96+2.47 2.20+1.80 0.83+1.58 0.17+0.48 0.00+0.00 0.00+0.00
Two-week group 3.67+2.63 2.29£2.05 0.67£1.39 0.29+0.64 0.14£0.36 0.10£0.30
P value 0.973 0.715 0.539 0.067 0.143

Table 4 Comparisons of One (Group 1)- versus Two (Group 2)-
Week of Famciclovir the Occurrence of PHN

N Occurence of PHN P value

One-week group Yes %(n) 75 (3)
Two-week group Yes %(n) 5(Q2) 0.644

Discussion
Our study compared the safety and efficacy of famciclovir as administered for either a one- or two-week period in the
treatment of herpes zoster and prevention of PHN. Famciclovir was found to be safe when administered for either the
one- or two-week periods, with no emergencies or serious adverse reactions observed. Only three cases of mild headache
and two cases of diarrhea were reported in these patients, with no statistically significant differences in these effects
between the two groups. We found that both protocols of famciclovir treatment were equally effectively in reducing pain
as determined at 1, 2, 4, 8 and 12 weeks after the treatment. As we all know, the dose of 500 mg famciclovir three times
a day is used in the USA, EU, Japan, etc. We used the dose of 250 mg three times a day based on the Chinese guidelines.

A common complication of HZ is PHN, which occurs when pain persists >90 days after the zoster rash has resolved.
PHN can disrupt all aspects of daily life, including sleep, mood, work, and daily activities, and it can last for several
months and occasionally for several years or more."' When comparing the incidence of PHN at three months after
treatment, there were no statistically significant differences between the one-week (7.5%) and two-week (5.0%) treatment
groups. As the two weeks of treatment with famciclovir offers no superior beneficial effects on reducing the pain and
occurrence of PHN, our results suggest that the one-week treatment regimen be utilized for herpes zoster. Such a protocol
would reduce costs and potential side effects of this medication. PHN is often refractory to guideline-recommended
treatments. In clinic, pulsed radiofrequency, short-term spinal cord stimulation and acupuncture therapy are commonly
used method for the treatment of zoster-related pain.'*'* Moreover, the recombinant zoster vaccine (RZV) vaccine
prevents shingles and, therefore, may reduce the occurrence of PHN."'

Prior to famciclovir, acyclovir was one of the most commonly used antiviral drugs for herpes zoster. It was reported that
a longer term period of acyclovir administration after the occurrence of rash in herpes zoster patients (21 days), could shorten
the healing time for the pain as compared to the 7-day treatment procedure and that pain reduction was greater during the acute
phase of this disease in patients treated for 21 days with acyclovir."* However, no differences were observed with regard to the
time for the first or complete cessation of pain and the overall benefits of using acyclovir for 21 days were only slightly better
than that for the standard 7-day treatment period. Nor were differences observed in the frequency of PHN at the 6-month
follow-up period between the 7 versus 21 periods of acyclovir administration.'* Several clinical studies demonstrated that
valacyclovir has a safety profile comparable to that of acyclovir in HZ patients. Valacyclovir became a better option in the
treatment of VZV infections since it requires a less frequent dosing regimen than acyclovir, contributing to increased patient
adherence to therapy.'> Famciclovir has been shown to have better efficacy in vitro antiviral activity due to better stability of
penciclovir triphosphate form in HSV- and VZV-infected cells and stronger antiviral efficacy in neurological infection in mice
than acyclovir. Therefore, famciclovir is expected to show better efficacy in neurological complications. To the best of our
knowledge, this is the first study about evaluation of the difference between one-week and two-week use of famciclovir.
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Accordingly, these results regarding the duration of treatment with acyclovir are similar to our present findings with
famciclovir. In this way, although patients continue to experience severe pain during the recovery process and there
remains a potential for PHN in response to a 7-day treatment regimen, there appears to be little, if any advantage, for
a more prolonged administration of these treatments with acyclovir or famciclovir.

A limitation of this study was the small sample of patients, although according to statistical methods, the sample size
is sufficient. Therefore, our future studies will include more patients to avoid this potential bias.

In conclusion, the findings of this study provide clinical evidence for use of a one-week period of famciclovir
administration in the routine treatment of herpes zoster. The addition of a second week of famciclovir therapy is not
associated with any better clinical outcomes. Moreover, this one-week treatment protocol has the advantage of reducing
the cost of treatment and potential side effects of this drug.
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