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Abstract. Short‑term efficacy and safety of prednisone in 
herpes zoster and the effect on IL‑6 and IL‑10 were inves-
tigated. A total of 125  patients (aged 40‑70  years) with 
acute infective herpes zoster who were admitted to Daqing 
Oilfield General Hospital were selected and divided into 
3 groups according to different treatment methods: low‑dose 
(n=44), middle‑dose (n=42) and high‑dose (n=39) groups. 
The therapeutic effect, visual analogue scale  (VAS) pain 
score, pain relieving and disappearing time, herpes stopping 
and disappearing time, incrustation and decrustation time, 
and incidence of adverse reactions in the three groups were 
recorded. The changes of IL‑6 and IL‑10 levels in the periph-
eral blood of patients before and after treatment were detected 
by enzyme‑linked immunosorbent assay (ELISA) in order to 
analyze their relationship with pain degree and the time of 
symptom remission and subsidence. There were no significant 
differences in cure rate, significant effective rate, effective 
rate, ineffective rate and total effective rate among the three 
groups (P>0.05). The pain relieving and disappearing time 
in the middle‑dose group were shorter than those in the low‑ 
and high‑dose groups (P<0.05). The levels of IL‑6 and IL‑10 
showed no statistical differences in the 3 groups before treat-
ment (P>0.05). Pearson correlation analysis showed that IL‑6 
was positively correlated with VAS pain score, pain relieving 
and disappearing time, herpes stopping and disappearing 
time, incrustation and decrustation time (P<0.05), while IL‑10 
was negatively correlated with the above indicators (P<0.05). 
In conclusion, middle‑dose prednisone has similar short‑term 
efficacy to high‑dose prednisone in the treatment of herpes 
zoster, but with lower complication and higher safety. IL‑6 
and IL‑10 are closely related to the pain degree and the time 
of symptom remission and subsidence, which may provide a 

reference for clinical evaluation of the therapeutic effect of 
patients with herpes zoster.

Introduction

Herpes zoster is caused by reactivation of latent varicella‑zoster 
virus (VZV) in ganglia and usually occurs decades after the 
primary infection. It is mainly characterized by vesicular 
rash distributed in unilateral skin and is often accompanied 
with pain (1,2). Herpes zoster is common in individuals aged 
over 50 years because of their declined immune function. 
Approximately 90% of adults are infected with VZV and are 
at risk of developing herpes zoster. The overall incidence rate 
of herpes zoster is 2.0‑4.6 cases/1,000 person/year, and that 
in patients aged 80 or above is 10.0‑12.8 cases/1,000 person/
year. Moreover, the incidence rate of post herpetic neuralgia 
increases and the symptoms are more severe with age (3‑7).

Currently, corticosteroid‑containing regimens are the 
main treatments for herpes zoster. Corticosteroids, with strong 
anti‑inflammatory effects, may effectively improve the levels 
of inflammatory factors such as IL‑6 and IL‑10, reduce nerve 
injury, and promote the regression of blisters as well as improve 
nerve pain (8). However, the dosage has been controversial 
among clinical workers in recent years. Levin (9) reported that 
corticosteroids caused immunosuppression, thus increasing or 
even aggravating the infection of patients with herpes zoster. 
A study also questioned that corticosteroids had no capacity to 
prevent post-herpetic neuralgia in patients with acute infective 
herpes zoster (10). However, in the study by Harpaz et al (1), it 
was found that the use of low to middle doses of short‑acting 
systemic corticosteroids did not cause immunosuppression. 
A study of the respiratory tract also found that the use of 
high‑dose glucocorticoid combined with cytochrome P450 
enzyme inhibitor was not an important risk factor for the occur-
rence of herpes zoster, suggesting that glucocorticoid‑induced 
immunosuppression was not severe (11).

In order to solve the above contradictions, a prospective 
analysis was carried out to explore the therapeutic effect and 
safety of different doses of prednisone in herpes zoster, so as 
to provide reference for clinical treatment.

Patients and methods

Study objects. A total of 125 patients (aged 40‑70 years) with 
acute infective herpes zoster who were admitted to Daqing 
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Oilfield General Hospital from June 2016 to September 2017 
were selected and divided into 3 groups according to different 
treatment methods: low‑dose (n=44), middle‑dose (n=42) and 
high‑dose (n=39) groups. Inclusion criteria were: Patients 
meeting the diagnostic criteria for herpes zoster as per the 
Expert Consensus on Diagnosis and Treatment of Neuropathic 
Pain, established by the International Association for the Study 
of Pain (IASP) in 2008; patients with complete clinical data; 
patients with no past or present tumors; patients with no clinical 
features of motor nerve involvement; patients with no cortico-
steroid use within 3 months. Exclusion criteria were: patients 
with: history of drug allergy and abnormal bleeding; hyperten-
sion, diabetes, systemic inflammatory response, autoimmune 
diseases; severe defects of liver, kidney and heart lung func-
tions; pregnant or nursing women; and patients with mental and 
cognitive dysfunctions. This study was approved by the Ethics 
Committee of the Daqing Oilfield General Hospital, and the 
patients and their families signed informed consent forms.

Methods. The patients were treated with famciclovir at a dose 
of 0.25 g/time, three times a day. In addition, according to 
medication guidelines for glucocorticoids and instructions 
for prednisone, 10‑40 mg/day is generally recommended as 
the dose of prednisone, and it can be increased to 60 mg/day, 
if necessary. Therefore, we divided the patients into three 
groups: low‑, middle‑ and high‑dose groups. The patients in the 
low‑dose group were given prednisone 15 mg/day, orally, three 
times a day, and the patients in the the middle‑dose group were 
given prednisone 25 mg/day, 5 times a day, whereas those in 
the high‑dose group were given prednisone 40 mg/day, 4 times 
a day, for two weeks.

Outcome measures. The therapeutic effect, visual analogue 
scale (VAS) pain score, pain relieving and disappearing time, 
herpes stopping and disappearing time, incrustation and 
decrustation time, and incidence of adverse reactions in the 
three groups were recorded. The changes of IL‑6 and IL‑10 
levels in the peripheral blood of patients before and after 
treatment were detected by enzyme‑linked immunosorbent 
assay (ELISA) in order to analyze their relationship with pain 
degree and the time of symptom remission and subsidence.

Efficacy evaluation criteria. Referring to Clinical Dermato
logy (12): cure: Herpes scab shedding area was >90%, and the 
pain did not affect life and sleep quality; significant effective: 
Herpes scab shedding area was ≥60% - <90%, VAS pain score 
decreased by >50% compared with that before treatment; 
effective: Herpes scab shedding area was ≥30% - <60%, and 
the pain score of VAS decreased by >25% compared with 
that before treatment; ineffective: Herpes scab shedding area 
was <30%, VAS pain score had no obvious change or even 
increased compared with that before treatment. The total 
effective rate of treatment was calculated as: (cure + signifi-
cant effective + effective)/total number x100%.

ELISA. Both IL‑6 and IL‑10 were detected by ELISA, and 
the detection kits were purchased from Wuhan Elabscience 
Biotechnology Co., Ltd., with the item numbers of 
E‑EL‑H0102c and E‑EL‑H0103c, respectively. Refer to the kit 
instructions for specific detection steps.

Statistical analysis. SPSS 19.0 (Asia Analytics Formerly 
SPSS) was used to analyze the data of this study. Enumeration 
data were expressed as rates, and the comparison of rates was 
carried out using the χ2 test. Measurement data were expressed 
as mean ± SD. Comparisons of the three groups were carried 
out using analysis of variance (ANOVA) and the least signifi-
cant difference (LSD) test was used for pairwise comparison 
afterwards. Comparisons before and after treatment in the 
group employed the paired t-test. Pearson correlation analysis 
was used to analyze the correlation between the levels of IL‑6 
and IL‑10 before and after treatment and VAS pain score, as 
well as the difference between IL‑6 and IL‑10 before and after 
treatment and the pain relieving and disappearing time, herpes 
stopping and disappearing time, the time of incrustation and 
decrustation. P<0.05 indicated statistical significance.

Results

General information. The study comprised 44 patients in 
the low‑dose group, including 25 males and 19 females, with 
an age of 52.25±8.36 years; 42 patients in the middle‑dose 
group, including 23 males and 19  females, with an age of 
53.71±7.83 years; 39 patients in the high‑dose group, including 
21 males and 18 females, with an age of 50.62±8.04 years. 
Therefore, there was no statistical difference in sex ratio and 
age among the three groups (P>0.05). Moreover, there were 
no statistical differences in the course of disease, herpes 
distribution, and other basic data among the three groups 
(P>0.05) (Table I).

Clinical efficacy. The cure rate, significant effective rate, 
effective rate and ineffective rate in the three groups had no 
statistical difference (P>0.05), neither the total effective rate 
(P>0.05) (Table II).

VAS pain score. There were no significant differences in VAS 
pain scores among the three groups before treatment (P>0.05), 
while the scores were all decreased after treatment (P<0.05). 
Moreover, the score in the middle‑dose group was lower than 
that in the low‑dose group and the high‑dose group (P<0.05), 
and there was no significant difference between the low‑dose 
group and the high‑dose group (P>0.05) (Table III).

Pain relieving and disappearing time. The pain relieving and 
disappearing time in the middle‑dose group were shorter than 
those in the low‑dose group and the high‑dose group (P<0.05). 
There were no statistical differences in pain relieving time 
between the low‑dose group and the high‑dose group (P>0.05), 
while the pain disappearing time in the high‑dose group was 
shorter than that in the low‑dose group (P<0.05) (Table IV).

Herpes stopping and disappearing time. The herpes stopping 
and disappearing time in the middle‑dose group were shorter 
than those in the low‑dose group and the high‑dose group 
(P<0.05), and there were no statistical differences between the 
low‑dose group and the high‑dose group (P>0.05) (Table V).

Incrustation and decrustation time. The incrustation time in 
the middle‑dose group was shorter than that in the low‑dose 
group and high‑dose group (P<0.05), and there were no 
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statistical differences between the low‑dose group and the 
high‑dose group (P>0.05). The decrustation time in the 
low‑dose group and the middle‑dose group was shorter than 
that in the high‑dose group (P<0.05), and there were no 
statistical differences between the low‑dose group and the 
middle‑dose group (P>0.05) (Table VI).

Incidence of post herpetic neuralgia. The incidence of post 
herpetic neuralgia in the low‑, middle‑ and high‑dose groups 

was 15.91% (7 cases), 14.29% (6 cases), 15.38% (6 cases), 
respectively. Therefore, there were no statistical differences 
in the incidence of post-herpetic neuralgia among the three 
groups (P>0.05) (Fig. 1).

Incidence of adverse reactions. There were no statistical 
differences in the total incidence of adverse reactions among 
the three groups (P>0.05). However, the incidence of mild 
edema in the high‑dose group was higher than that in the 

Table I. General information.

	 Low-dose group	 Middle-dose group	 High-dose group
Characteristics	 (n=44)	 (n=42)	 (n=39)	 χ2/t value	 P-value

Sex [n (%)]				    0.079	 0.961
  Male	 25 (56.82)	 23 (54.76)	 21 (53.85)
  Female	 19 (43.18)	 19 (45.24)	 18 (46.15)
Age (years)	 52.25±8.36	 53.71±7.83	 50.62±8.04	 1.477	 0.232
Course of disease (days)	 3.83±1.91	 3.95±2.32	 4.02±2.11	 0.086	 0.918
Distribution [n (%)]				    2.907	 0.940
  Limbs	 4 (9.09)	 3 (7.14)	 4 (10.26)
  Waist and abdomen	 10 (22.73)	 9 (21.43)	 8 (20.51)
  Chest and back	 19 (43.18)	 17 (40.48)	 15 (38.46)
  Head and face	 10 (22.73)	 13 (30.95)	 12 (30.77)
  Perineum	 1 (2.27)	 0 (0.00)	 0 (0.00)
Vaccination rate	 4 (9.09)	 5 (11.90)	 4 (10.26)	 0.184	 0.912
Immune function [n (%)]				    0.709	 0.701
  Normal	 30 (68.18)	 28 (66.67)	 27 (69.23)
  Suppressed	 14 (31.82)	 14 (33.33)	 12 (30.77)

Table II. Clinical efficacy.

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 χ2/t value	 P-value

Cure	 10 (22.73)	 8 (19.05)	 8 (20.51)	 0.180	 0.914
Significant effective rate	 12 (27.27)	 13 (30.95)	 10 (25.64)	 0.301	 0.860
Effective rate	 15 (34.09)	 12 (28.57)	 12 (30.77)	 0.310	 0.857
Ineffective rate	 7 (15.91)	 9 (21.43)	 9 (23.08)	 0.745	 0.689
Total effective rate	 37 (84.09)	 33 (78.57)	 30 (76.92)	 0.745	 0.689

Table III. VAS pain score.

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 F value	 P-value

Before treatment	 7.16±1.25	 7.33±1.33	 7.66±1.35	 1.543	   0.217
After treatment	 3.42±1.42a	 2.26±1.15	 3.38±1.52a	 9.695	 <0.001
t value	 12.565	 17.376	 12.896
P-value	 <0.001	 <0.001	 <0.001

aP<0.05 compared with the middle-dose group.
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low‑dose group and the middle‑dose group (P<0.05), and there 
were no statistical differences in the incidence of other adverse 
reactions (P>0.05) (Table VII).

Changes of IL‑6 and IL‑10 levels. The levels of IL‑6 and 
IL‑10 showed no statistical difference in the three groups 
before treatment (P>0.05). After treatment, the level of IL‑6 
decreased in the three groups (P<0.05), the middle‑dose group 
and the high‑dose group were lower than the low‑dose group 
(P<0.05), and the high‑dose group was lower than middle‑dose 
group (P<0.05). By contrast, the level of IL‑10 increased in 

the three groups (P<0.05), the middle‑dose group and the 
high‑dose group were higher than low‑dose group (P<0.05), 
and the high‑dose group was higher than the middle‑dose 
group (P<0.05) (Table VIII).

Correlation analysis. Pearson correlation analysis showed 
that IL‑6 was positively correlated with VAS pain score, pain 
relieving and disappearing time, herpes stopping and disap-
pearing time, and incrustation and decrustation time (all 
P<0.05), while IL‑10 was negatively correlated with the above 
indicators (all P<0.05) (Fig. 2).

Table IV. Pain relieving and disappearing time (days).

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 F value	 P-value

Pain relieving time	 3.1±1.5a	 2.2±1.1	 2.8±1.3a	 5.193	 0.007
Pain disappearing time 	 13.7±3.8a	 9.32±3.2	 11.4±2.7a,b	 19.286	 <0.001

aP<0.05 compared with the middle-dose group; bP<0.05 compared with low-dose group.

Table V. Herpes stopping and disappearing time (days).

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 F value	 P-value

Herpes stopping time	 3.6±1.1a	 2.9±1.7	 3.3±1.1a	 3.519	 0.033
Herpes disappearing time	 13.4±1.3a	 10.5±2.1	 14.0±1.8a	 49.832	 <0.001

aP<0.05 compared with the middle-dose group.

Table VI. Incrustation and decrustation time (days).

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 F value	 P-value

Incrustation time	 4.8±0.7a	 3.2±1.1	 4.2±0.8a	 35.889	 <0.001
Decrustation time 	 9.6±5.7	 9.7±2.9	 12.4±3.4a,b	 5.686	 0.004

aP<0.05 compared with the middle-dose group; bP<0.05 compared with low-dose group.

Table VII. Incidence of adverse reactions [n (%)].

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 χ2 value	 P-value

Dizziness	 1 (2.27)	 1 (2.38)	 1 (2.56)	 0.008	 0.996
Sleepiness	 0 (0.00)	 1 (2.38)	 2 (5.13)	 2.321	 0.313
Mild edema	 0 (0.00)	 0 (0.00)	 3 (7.69)a,b	 6.778	 0.034
Stomach discomfort	 1 (2.27)	 2 (4.76)	 1 (2.56)	 0.504	 0.777
Total adverse reactions	 2 (4.55)	 4 (9.52)	 7 (17.95)	 4.038	 0.133

aP<0.05 compared with the middle-dose group; bP<0.05 the compared with low-dose group.
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Discussion

At present, there are few studies on the therapeutic effect and 
safety of different doses of corticosteroids in herpes zoster. 
However, previous studies found that the use of corticoste-
roids increased the risk of herpes zoster, with a risk ratio 
of 1.75 (13,14). Moreover, the risk increased with the increase 
of the dose, especially for patients whose dose exceeded 
10 mg/day (13,14). Therefore, it is speculated that the immuno-
suppression of corticosteroids may affect the therapeutic effect 
and safety of patients with herpes zoster.

This study established three groups of patients receiving 
different doses of prednisone. We grouped the subjects by 
dose, and found that there were more patients treated with 
doses of  15, 25 and 40  mg/time. Relevant literature was 
also reviewed. The administered dose of prednisone was 
30 mg/time in the study of Anderson and Janoff  (15). By 
contrast, in the study of Clemmensen and Andersen (16), the 
dose was 60 mg/time initially, 30 mg/time after one week 
and 15 mg/time in the third week. Whitley et al (17) set the 

initial dose of prednisone at 45 mg/time, which was reduced 
to 30 mg/time after one week, and was discontinued in the 
third week. Therefore, wedivided the patients into the low-
dose, middle-dose and high-dose groups according to relevant 
statistics. The results of the present study showed that there 
were no significant differences in the therapeutic efficacy 
among the three groups. However, the VAS score demonstrated 
that, the higher the dose of prednisone, the lower the VAS 
pain score of the patients after two weeks of treatment, and 
the greater the improvement in pain. Interestingly, we found 
that among the three doses, the middle‑dose prednisone had 
the shortest pain relieving and disappearing time, herpes stop-
ping and disappearing time, and incrustation and decrustation 
time. Only pain disappearing time and decrustation time in 
the high‑dose group were shorter than those in the low‑dose 
group. The high‑dose group had the highest incidence of mild 
edema, while there was no mild edema in the low‑dose group 
and the middle‑dose group. Moreover, there was no difference 
for the incidence of post-herpetic neuralgia in the three groups 
of patients with herpes zoster, which was similar to the results 
reported in previous studies that corticosteroids had no ability 
to prevent the occurrence of post-herpetic neuralgia (18,19).

From the above results, middle‑dose prednisone can achieve 
the best therapeutic effect and higher safety in treating herpes 
zoster. In studies on different doses of corticosteroid therapy, 
Rygård  et  al  (20) revealed that small‑dose corticosteroid 
effectively reduced the shock duration, mechanical ventila-
tion and ICU stay in treating septic shock. Despite increased 
adverse reactions, it did not affect the short‑term and long‑term 
mortality of patients. Sugimoto et al  (21) reported that for 
patients who need lung transplantation after hematopoietic 
stem cell transplantation, preoperative low‑dose corticosteroid 
was more effective than high‑dose corticosteroid in reducing 
postoperative complications. Izquierdo and Cosio (22) demon-
strated a similar point of view; that for patients with chronic 
obstructive pulmonary diseases, low‑dose corticosteroid 
showed significantly higher efficacy and lower incidence of 
corticosteroid‑related pneumonia than high‑dose corticoste-
roid. The above studies reported that it was beneficial to reduce 
the use of corticosteroids in the treatment of the diseases. It is 

Figure 1. Incidence of post herpetic neuralgia. There were no significant dif-
ferences in the incidence of post-herpetic neuralgia among the three groups.

Table VIII. Changes of IL-6 and IL-10 levels.

	 Low-dose group	 Middle-dose group	 High-dose group
Variable	 (n=44)	 (n=42)	 (n=39)	 F value	 P-value

IL-6 (pg/ml)
  Before treatment	 482.4±36.5	 483.8±37.2	 486.7±38.8	 0.140	 0.870
  After treatment	 308.7±28.3	 226.3±21.8b	 118.7±21.7a,b	 635.062	 <0.001
t value	 26.807	 41.076	 55.450
P-value	 <0.001	 <0.001	 <0.001
IL-10 (µg/ml)
  Before treatment	 124.6±11.8	 126.5±10.9	 123.4±14.5	 0.644	 0.527
  After treatment	 142.5±21.2	 168.9±20.8b	 211.6±24.5a,b	 101.621	 <0.001
t value	 4.262	 9.987	 17.961
P-value	 <0.001	 <0.001	 <0.001

aP<0.05 compared with the middle-dose group; bP<0.05 compared with low-dose group.
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well known that inhaled corticosteroids are more effective than 
oral ones. In the study by Daley-Yates (23), it was reported that 
the binding affinity of glucocorticoid receptor was exponen-
tially related to the dose of inhaled glucocorticoids, suggesting 

that low doses of inhaled corticosteroids also provided the 
same effective molecules to achieve therapeutic effects similar 
to those at high doses, and reduced systemic exposure and 
improved the therapeutic index. However, this treatment is not 

Figure 2. Correlation analysis. IL‑6 is positively correlated with VAS pain score, pain relieving and disappearing time, herpes stopping and disappearing time, 
incrustation and decrustation time (all P<0.05), while IL‑10 is negatively correlated with the above indicators (all P<0.05).



EXPERIMENTAL AND THERAPEUTIC MEDICINE  18:  2893-2900,  2019 2899

advocated in the treatment of herpes zoster, but a historical 
equivalent dose method.

Corticosteroids are widely used for their powerful 
anti‑inflammatory effects (24). Inflammation and changes in 
cytokines accompany the process of herpes zoster (25), and the 
abnormal secretions of inflammatory cytokines and immuno-
globulins caused by humoral immunity and cellular immune 
response disorders, such as IL‑6 and IL‑10, are related to the 
occurrence of post herpetic neuralgia in acute herpes zoster (26). 
Our analysis revealed that after treatment, IL‑6 and IL‑10 in 
the three groups of patients were effectively improved, and the 
improvement degree was dose‑dependent. This study analyzed 
the relationship between IL‑6, IL‑10 and the pain degree and 
the duration of symptom improvement, and the results showed 
that IL‑6 was positively correlated with VAS pain score, pain 
relieving and disappearing time, herpes stopping and disap-
pearing time, incrustation and decrustation time, while IL‑10 
was negatively correlated with them. Huang et al (27) reported 
that treadmill exercise and therapeutic ultrasound controlled 
pain associated with nerve injury in rats by improving IL‑6 and 
IL‑10. In addition, Leung et al (28) also believed that exogenous 
administration of IL‑10 reduced hyperalgesia in mice. These 
studies verified the accuracy of some of our results, which 
increased the credibility of our other results.

There are some deficiencies in this study. Firstly, prospec-
tive analysis was used in this study, so there were inevitably 
some biases in the inclusion of patients, as well as in the treat-
ment methods. Secondly, the subjects included had a small 
size and narrow scope, which may increase some accidental 
errors. Therefore, multi‑center clinical experiments should 
be conducted to further confirm our results. The long‑term 
efficacy of different doses of prednisone in the treatment of 
herpes zoster needs to be further followed up. In this study, the 
number of patients in each group exceeded 30, so the sample 
size requirement was statistically met. For the determination 
of adverse reactions, some adverse reactions may be caused by 
fanciclovir. However, the statistical difference in the incidence 
of adverse reactions was considered to be caused by predni-
sone, because only the doses of prednisone were different in 
this study.

In conclusion, middle‑dose prednisone has similar 
short‑term efficacy to high‑dose prednisone in the treatment 
of herpes zoster, but with less complication and higher safety. 
IL‑6 and IL‑10 are closely related to the pain degree and 
the time of symptom remission and subsidence, which may 
provide a reference for clinical evaluation of the therapeutic 
effect of patients with herpes zoster.
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