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ORIGINAL ARTICLE

A Study of Intravenous Administration of Vitamin C 
in the Treatment of Acute Herpetic Pain and 
Postherpetic Neuralgia 

Min Sung Kim, Dong Jin Kim, Chan Ho Na, Bong Seok Shin

Department of Dermatology, Chosun University School of Medicine, Gwangju, Korea

Background: Although there are several available manage-
ment strategies for treatment of both acute pain of herpes zos-
ter (HZ) and postherpetic neuralgia (PHN), it is difficult to 
treat them adequately. Objective: The aim of this study was 
to evaluate the efficacy of intravenously administrated vita-
min C on acute pain and its preventive effects on PHN in pa-
tients with HZ.  Methods: Between September 2011 and May 
2013 eighty-seven patients who were admitted for HZ were 
assessed according to age, sex, underlying diseases, duration 
of pain and skin lesion, dermatomal distribution, and PHN. 
It was a randomized controlled study, in which 87 patients 
were randomly allocated into the ascorbic acid group and 
control group. Each patient received normal saline infusion 
with or without 5 g of ascorbic acid on days 1, 3, and 5 then 
answered questionnaires that included side effects and pain 
severity using visual analogue scale on days 1, 2, 3, 4, and 5. 
After discharge, the severity of pain was obtained at out-
patient clinic or by telephone on weeks 2, 4, 8, and 16. 
Results: There was no differences in severity of pain on pa-
tients’ age, sex, underlying diseases, duration of pain and 
skin lesion and dermatomal distribution between two groups 
(p＞0.05). Since 8th week, pain score in ascorbic acid treat-
ment group was significantly lower than control group (p

＜0.05). The incidence of PHN was significantly lower in the 
treatment group compared to control group (p=0.014). The 
changes of overall pain score was significantly different be-
tween the two groups (p＜0.05). Conclusion: Intravenously 
administered ascorbic acid did not relieve acute HZ pain; but 
is effective for reducing the incidence of PHN. (Ann 
Dermatol 28(6) 677∼683, 2016)
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INTRODUCTION

Herpes zoster (HZ) is an acute skin disease that occurs af-
ter primary varicella-zoster virus infection. The virus re-
mains dormant within the dorsal root ganglia and be-
comes reactivated by the factors that reduce cell-mediated 
immunity, traveling down the sensory root ganglia to 
cause acute pain and vesicular eruption1-3. HZ can cause 
pain during the acute phase, as well as various complica-
tions and sequelae, including postherpetic neuralgia 
(PHN), encephalomyelitis, and neural paralysis, even after 
treatment3. Specifically, PHN persists for 1∼6 months 
even after improvement in cutaneous eruption. Its in-
cidence varies with definition, ranging from 8%∼15%. It 
reduces the patient’s quality of life because of physical 
disability and mental disorders3,4. Treatment of HZ aims 
for quick recovery of skin lesions, reduce the intensity and 
duration of acute pain, and decrease the incidence of 
complications such as PHN5,6. Antiviral drugs, analgesic 
drugs, lower level laser therapy, and preventive vaccines 
have been used to alleviate acute pain and PHN; how-
ever, treatment of HZ still remains a challenge2,5,7.

http://crossmark.crossref.org/dialog/?doi=10.5021/ad.2016.28.6.677&domain=pdf&date_stamp=2016-11-25


MS Kim, et al

678 Ann Dermatol

It has been reported that patients with viral infections 
showed vitamin C deficiency8. Vitamin C deficiency has 
been found to play an important role in the pathogenesis 
of herpes infection and occurrence of PHN9,10. Several 
studies reported that intravenous (IV) injection of vitamin 
C is effective in treating acute pain from HZ and PHN11-13. 
However, disputes remain regarding the appropriateness 
of using vitamin C to treat HZ14.
In South Korea, the idea of IV injection of vitamin C to pa-
tients with HZ remains incomplete. There are several stud-
ies about IV injection of vitamin C twice a day without 
any side effect. The effect of vitamin C has been reported 
at a dose of 2.5 g in PHN and at a dose of 7.5 g, 15 g in 
acute phase11-13. Therefore, we designed a study with a 
dose 5 g of vitamin C injection every two days and we as-
sessed the therapeutic effects of IV injection of it on pa-
tients who were diagnosed with HZ and were hospitalized.

MATERIALS AND METHODS
Subjects 

Of the 128 patients diagnosed with HZ and hospitalized 
at Department of Dermatology, Chosun University 
Hostpital (Gwangju, Korea) between September 2011 and 
May 2013, 87 were surveyed. This protocol confirmed to 
the guidelines of the Helsinki Declaration in 1975 and 
was approved by the institutional review board of Chosun 
University Hospital, Gwangju, Korea (IRB no. CHOSUN 
2015-09-004-003). Patients who received any antiviral 
medications from a different hospital, who were dis-
charged within 5 days, took analgesic anti-inflammatory 
drugs to control pain before admission, or were not fol-
lowed-up after discharge were excluded. 

Study methods

Eighty-seven patients hospitalized for HZ were randomly 
divided into a vitamin C treatment group and a control 
group. All patients were intravenously injected with 5 mg/kg 
of acyclovir for 5 days and orally treated with 100 mg of 
gabapentin and analgesics (acetaminophen 250 mg/ibu-
profen 200 mg/codeine phosphate 10 mg mixture) three 
times a day to control pain. After discharge, all patients 
took same dose of analgesics and gabapentin for 1 month.
The vitamin C treatment group was provided with a mix-
ture of 100 ml normal saline water and 5 g ascorbic acid 
on the first, third, and fifth days. The patients in the con-
trol group received only 100 ml of normal saline water 
intravenously. Data on age, sex, underlying diseases, du-
ration and intensity of pain, duration of skin lesions, in-
volved dermatome, PHN, and injection-related complica-
tions were collected for all patients.

Visual analogue scale (VAS) score was used on the first, 
second, third, fourth, and fifth days of admission and sec-
ond, fourth, eight, and sixteenth week of follow-up to 
measure pain intensity, which was assessed using a scale 
of 10 (most painful) to 0 (no pain), depending on the sub-
jective evaluation of patients. PHN was defined as a pain 
score ＞30% of the first pain score even after 4 weeks of 
developing skin rash7, and the occurrence was evaluated 
4 weeks after hospitalization.
Age, sex, underlying diseases, time interval of skin lesions 
(＜72 or ≥72 hours) and pain (＜5 or ≥5 days) until 
treatment, involved dermatome, and incidence of PHN 
were compared between the vitamin C treatment group 
and the control group. Pain intensity at the given time in-
terval was also compared between the two groups. 

Statistical analysis

Statistical analyses were performed by using IBM SPSS 
Statistics ver. 22.0 (IBM Co., Armonk, NY, USA). The pain 
scores of the vitamin C treatment and control groups were 
measured 9 times with respect to time.
Repeated-measures ANOVA was used to analyze and ex-
amine the changes in pain intensity with respect to time. 
A p-value ＜0.05 was considered statistically significant. 
Sex, underlying diseases, time interval of skin lesions and 
pain until treatment, involved dermatome, and incidence 
of PHN were compared between the two groups by using 
the Pearson’s chi-square test. Age was compared between 
the two groups by using the t-test. 

RESULTS
Sex and age distribution

Out of 87 patients, 45 (51.7%) were in the vitamin C treat-
ment group and 42 (48.3%) were in the control group. 
The mean age of the patients in the vitamin C treatment 
group was 59.02 years, and the sex distribution was 31 fe-
males (68.9%) and 14 males (31.3%). The mean age of 
the patients in the control group was 59.29 years, and the 
sex distribution was 22 females (52.4%) and 20 males 
(47.6%). No statistically significant difference was ob-
served between the two groups (p＞0.05), and the ratio of 
women was higher than that of men in both groups (Table 1).

Involved dermatome

In the vitamin C treatment group, the most common der-
matome was the thoracic nerve (21 patients, 46.7%), fol-
lowed by the trigeminal nerve (9 patients, 20.0%), cer-
vical and sacral nerves (each with 6 patients, 13.3%), and 
lumbar nerve (3 patients, 6.7%). In the control group, the 
most common dermatome was also the thoracic nerve (19 
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Table 1. Baseline characteristics of the patients

Characteristic Vitamin C treatment group (n=45) Control group (n=42) p-value

Age (yr) 0.945
  Mean±SD 59.02±14.93 59.29±19.90
  Range (min∼max) 15∼82 16∼93
Sex 0.115
  Male 14 (31.1) 20 (47.6)
  Female 31 (68.9) 22 (52.4)
Underlying diseases 0.379
  Yes 18 (40.0) 13 (31.0)
  No 27 (60.0) 29 (69.0)
Onset of pain (d) 0.072
  ＜5 16 (35.6) 23 (54.8)
  ≥5 29 (64.4) 19 (45.2)
Onset of skin lesion (yr) 0.116
  ＜72 19 (42.2) 11 (26.2)
  ≥72 26 (57.8) 31 (73.8)
Incidence of postherpetic neuralgia 0.014
  Yes 14 (31.1) 24 (57.1)
  No 31 (68.9) 18 (42.9)
Distribution of dermatome 0.863
  Trigeminal  9 (20.0) 11 (26.2)
  Cervical  6 (13.3)  6 (14.3)
  Thoracic 21 (46.7) 19 (45.2)
  Lumbar 3 (6.7) 1 (2.4)
  Sacral  6 (13.3)  5 (11.9)

Values are presented as mean±standard deviation, number only, or number (%).

patients, 45.2%), followed by the trigeminal nerve (11 pa-
tients, 26.2%), cervical nerve (6 patients, 14.3%), sacral 
nerve (5 patients, 11.9%), and lumbar nerve (1 patient, 
2.4%). Involved dermatome was not statistically signifi-
cant between the two groups (p＞0.05; Table 1).

Underlying diseases

In the vitamin C treatment group, 18 patients (40.0%) had 
underlying diseases, whereas 27 patients (60.0%) did not 
have any underlying diseases. In the control group, 13 pa-
tients (31.0%) had underlying diseases, whereas 29 pa-
tients (69.0%) did not have any underlying diseases. No 
statistically significant difference was observed between 
the two groups (p＞0.05; Table 1).

Time interval of pain and skin lesions until treatment

The period between developing pain and treatment of HZ 
was set to 5 days. A group of patients who received treat-
ment before the fifth day and another group of patients 
who received treatment after the fifth day were compared 
with the patients in the vitamin C treatment and control 
groups. No statistically significant difference was observed 
between the two groups (p＞0.05). However, the control 
group had more patients treated within 5 days of develop-

ing pain than the vitamin C treatment group (Table 1). In 
addition, the period between developing skin lesions and 
treatment was set to 72 hours, and we compared the vita-
min C treatment and control groups in terms of before and 
after 72 hours. Although no statistically significant differ-
ence was observed between the two groups (p＞0.05), the 
vitamin C treatment group had more patients treated with-
in 72 hours (Table 1).

Incidence of PHN

PHN occurred in 14 patients (31.1%) in the vitamin C 
treatment group and 24 patients (57.1%) in the control 
group. The incidence of PHN statistically significantly dif-
fered between the two groups (p＜0.05; Table 1).

Changes in pain intensity with time 

The pain decreased over time in both groups. In partic-
ular, the pain score measured on the eighth week in the 
vitamin C treatment group significantly differed from that 
in the control group (p=0.004; Table 2). The pain score 
was 1.0 for the vitamin C treatment group and lower than 
2.01 for the control group. A statistically significant differ-
ence was found between the two groups even on the last 
week (p＜0.001). The pain score for the vitamin C treat-
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Table 2. The changes in the severity of pain between vitamin C treatment group and control group

Vitamin C treatment group 
(n=45)

Control group 
(n=42)

t p-value

HD1 6.59±2.4 6.21±3.2   0.610 0.544
HD2 4.46±2.2 4.20±2.7   0.478 0.634
HD3 3.42±2.3 3.33±2.5   0.175 0.862
HD4 3.0±2.2 2.86±2.2   0.302 0.763
HD5 2.72±2.3 2.15±1.9   1.271 0.207
Week 2 2.14±1.9 2.68±2.4 −1.146 0.255
Week 4 1.50±1.7 2.16±1.9 −1.643 0.104
Week 8 1.0±1.3 2.01±1.9 −2.932 0.004
Week 16 0.64±0.9 1.98±1.7 −4.474 ＜0.001

Values are presented as mean±standard deviation. HD: hospital date.

Fig. 1. The pain score in the vitamin C treatment group and 
control group. HD: hospital date, W: week.

ment group (0.64) was lower than that for the control 
group (1.98) by 1.34 points.
Changes in pain score with respect to time were statisti-
cally significant between the vitamin C treatment and con-
trol groups (Fig. 1). According to the results of the analysis 
that compared the effects on the control and vitamin C 
treatment groups for each time interval, pain score was in-
itially higher in the vitamin C treatment group; but after 
the 2 weeks of follow up, the pain score for the vitamin C 
treatment group was lower than the control group. 
Generally, the pain for the control group was scored low 
in the early part but increased after the second week of 
follow up, whereas the pain score in the vitamin C treat-
ment group continuously decreased.
We compared the difference in pain score by age, sex, 
time interval of pain and skin lesions until treatment, and 
underlying diseases with respect to time in the vitamin C 
treatment group (n=45). All of the analyses showed sig-
nificant differences in pain score with respect to time in 
general (p＜0.001). The patients were categorized by age 
of 60 years as the standard, and 22 patients (48.9%) were 

younger than 60 years and 51.1% were older than 60 
years. No significant change in pain score with respect to 
time were observed between the two age groups 
(p=0.932; Fig. 2A). However, a significant difference in 
pain score with respect to time was observed between 
sexes (p=0.005; Fig. 2B). Pain score decreased in both 
male and female groups until measured on day 4 of ad-
mission, but the pain score for the females slightly in-
creased on the fifth days unlike male. However, after the 2 
weeks of follow up, the pain score for the females con-
tinuously decreased (from 2.0±0.4 to 1.2±0.3 to 
0.9±0.2 to 0.5±0.1), exhibiting a lower pain score than 
that for males (from 2.4±0.5 to 2.1±0.5 to 1.2±0.3 to 
0.9±0.2). No significant changes in pain score was ob-
served according to time interval of pain and skin lesion 
until treatment and underlying diseases (p=0.422, 0.161, 
0.707; Fig. 2C∼E).

Side effects in the vitamin C treatment group

Of 45 patients from the vitamin C treatment group, 2 
(4.4%) had angiodynia at the time of IV vitamin C injection. 
However, other side effects such as nausea/vomiting, head-
ache, and phlebitis were not observed.

DISCUSSION

HZ is a skin infection by the reactivation of the varicella 
zoster virus, which stays dormant after primary infection 
and develops vesicular skin eruptions unilaterally along 
the dermatome. PHN persists from several months to sev-
eral years even after reduction in acute pain and skin rash 
from HZ, thus largely affecting the patient’s quality of 
life1-4. Ninty-six percentage of patients with HZ experience 
pain, of whom 42% complain of intense pain4 which is 
more severe than postoperative or labor pain15. The annu-
al prevalence of HZ is 3.2∼4.2 cases per 1,000 people in 
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Fig. 2. The pain score change in vitamin C group. (A) In the 
age ＜60 and age ≥60 groups. (B) In the female and male 
groups. (C) Five days before and after pain. (D) Seventy-two 
hours within and over skin lesion. (E) In the underlying diseases. 
Means and standard errors are shown. p-value was calculated 
by repeated-measures analysis of variance (RM ANOVA). HD: 
hospital date, W: week.

the United States. HZ occurs in about 10 per 1,000 peo-
ple older than 60 years, showing that the incidence of HZ 
increases with age6. In South Korea, it occurs in 10.4 cases 
per 1,000 people16. The annual incidence of HZ in South 
Korea had increased for the past 5 years16, and the burden 
of disease has also increased due to long-term treatment, 
compared to that in other countries17. The reason is that 
cell-mediated immunity plays an important role in the re-
activation of the varicella zoster virus and the develop-
ment of HZ, and it decreases with age15. Some reported 
that 10%∼30% of the population contracted HZ during 

their lifetime1,4, and PHN occurred in 18%∼33% of 
them, depending on the age of the patients and evaluation 
time11. Yawn et al.18 reported that PHN occurred in 18% 
of patients with HZ and it occurred in 33% of patients old-
er than 79 years, demonstrating that the incidence of PHN 
increases with age.
PHN persists even with improvement in skin lesions, and 
it can be defined variously according to the following time 
points: 1 month, 3 months, 4 months, and 6 months after 
developing skin rash3. Moreover, PHN can also be de-
fined as pain score of more than 3 points and persisting 
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for 3 months after developing rash19. PHN is an intractable 
peripheral neuropathic pain and can be explained by 
mechanisms of disinhibition of pain transmission, central 
sensitization, reactive oxygen species, and neuroinflam-
mation12,20. Tricyclic antidepressant is regarded as the pri-
mary treatment for PHN, but in the recent years, gaba-
pentin and 5% lidocaine patch are used as primary treat-
ment options5. Opioids can be used when patients are re-
sistant to other forms of treatment, and drugs can be chos-
en according to underlying diseases and patient prefer-
ence5. A recent study reported that HZ vaccinations de-
creased the burdens of disease by 61%, incidence of HZ 
by 51%, and the incidence of PHN by 67%. Similarly, 
Zostavax Efficacy and Safety Trial studies reported that HZ 
vaccinations significantly decreased the incidence of HZ 
by 60% in patients aged 50∼59 years2. In recent studies, 
oxygen free radicals generated from peripheral inflam-
mation sensitized nociceptors strongly react with noxious 
stimuli, as well as cause response even to simulation be-
low the threshold. Peripheral sensitization not only causes 
pain directly but also by inducing central sensitization in 
the spinal cord21. Thus, oxygen free radicals are thought to 
play a role in the development and maintenance of PHN, 
and pain is anticipated to be reduced by injecting scav-
engers of oxygen free radicals12,20.
Because vitamin C eliminates excess oxygen free radicals 
as a scavenger of oxygen free radicals, it is hypothesized 
to have protective effects on the nerve12. Vitamin C is an 
antioxidant that serves as a cofactor for many enzymes, 
and plays a role in the synthesis of collagen, neurotrans-
mitter, and numerous neuropeptides. It also has important 
functions in wound healing, energy metabolism, and nerv-
ous system11. The high concentration of vitamin C around 
the immune cells and neurons explains the function of vi-
tamin C11. Virus infection generates large amounts of oxy-
gen free radicals, and because vitamin C is used to elimi-
nate oxygen free radicals generated from infection, its con-
centration can decrease11,22. And vitamin C deficiency can 
be observed in patients with viral infections8,22. Vitamin C 
concentrations were also low in patients with PHN12,20. In 
a recent study, IV injection of high concentrated vitamin C 
was reported to alleviate acute pain and PHN12-14,20. 
Vitamin C reduces inflammation by production of antiviral 
cytokine and interferon and detoxification and neutraliza-
tion of oxygen free radicals, and has direct antiviral ef-
fect22.
In early investigation, acute phase of HZ was treated using 
7.5 g or 15 g dosage of vitamin C, while PHN was treated 
with 2.5 g of low-dosed vitamin C11-13. The results of this 
study showed that the incidence of PHN statistically sig-
nificantly was decrease in vitamin C treatment group. 

Unlike previous reports, no significant change in acute 
pain within 4 weeks of hospitalization was observed be-
tween the vitamin C treatment and control groups when 
pain score was compared according to time intervals. 
However, statistically significant differences were ob-
served after the eighth week and continued thereafter. 
Consistent with previous studies, we found that low-dose 
of vitamin C was efficient in the treatment of PHN. As we 
carried out the study for inpatients treated with IV antiviral 
therapy, we consider that antiviral treatment may offset 
the effect of vitamin C. Moreover, changes in overall pain 
with respect to time showed statistically significant differ-
ence between the two groups, and pain was more effec-
tively controlled in the vitamin C treatment group than in 
the control group. In the vitamin C treatment group, 
changes in the pain score over time by all variables with-
out sex did not show statistically significant differences. 
The women showed significant decrease in pain score. 
Perhaps the more they are sensitive to pain at first, it is 
considered that they had been better in the treatment 
reaction.
The adverse effects reported in previous studies were mi-
nor such as lethargy/fatigue, local vein irritation, phlebitis, 
kindey stone, hemolysis and elevated blood glucose23. 
The most common of these side effects were lethargy and 
fatigue, vein irritation, and nausea and vomiting23. When 
patients have pre-existing renal insuffiency/failure or glu-
cose 6-phosphate dehydrogenase deficiency, a history of 
oxalate nephrolithiasis or paroxysmal nocturnal hemoglo-
binuria that is known to predispose to vitamin C toxicity, 
IV vitamin C should not be administered23. However, an-
giodynia from IV injection due to high vitamin C concen-
tration was found in 2 patients, who did not exhibit angio-
dynia when they were injected with vitamin C diluted 
with 250 ml of saline water.
Some limitations of this study were as follows: First, the 
base vitamin C concentration was not measured; thus, 
whether the patient had vitamin C deficiency or not was 
uncertain. Therefore, evaluation of the correlation be-
tween vitamin C deficiency and PHN was difficult. Second, 
pain intensity varied widely between the patients; thus, 
the objectivity of the VAS was questionable. Third, the vi-
tamin C dosage for treatment of HZ varied11-13 from 2.5 g, 
5 g, 7.5 g, and 15 g, and no standardized intervals for the 
injections had been established. Fourth, recall bias existed 
for the patients who did not visit the hospital and were 
asked to describe their pain over the phone.
IV injection of vitamin C is used widely for fatigue, viral 
infection, influenza infection, and hepatitis23. Furthermore, 
it is used as a secondary treatment of HZ infection and has 
demonstrated its effects on acute pain and PHN. But fur-
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ther studies on various dosage, interval, and periods are 
necessary.
In this study, the results did not reflect a significant de-
crease in acute pain, unlike previous studies, but the treat-
ment was effective in preventing PHN. Also, because of 
the significant changes in pain over time, we argue that 
this may be a safe treatment for prevention of PHN and 
pain from HZ without major side effects.
In conclusion, because acute pain and PHN from HZ sig-
nificantly affects patient’s quality of life, appropriate treat-
ment is important. Various treatments have been intro-
duced to date, but when conventional treatment is un-
responsive or management is difficult, IV injection of vita-
min C can be used as an effective treatment method to 
control pain from HZ.
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