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Abstract

Purpose: This study aims to investigate the clinical efficacy of semiconductor laser combined
with compound betamethasone and valacyclovir in the treatment of trigeminal herpes zoster.
Method: Sixty trigeminal herpes zoster patients admitted in the Oral Mucosal Clinic of Qingdao
Municipal Hospital from January 2017 to March 2019 were divided randomly into two groups
with 30 patients in each group. The control group was treated with compound betamethasone
and valacyclovir, and the treatment group was given semiconductor laser treatment on the basis
of the control group. The efficacy of the two approaches were evaluated separately. Results: In
the treatment group, 19, 9, and 2 cases were cured, effective, and ineffective, respectively. The
effectivity rate was 93.3%. In the control group 14, 8, and 8 cases were cured, effective, and
ineffectively, respectively. The effectivity rate was 73.3%. The difference between the two
groups was statistically significant (P < 0.05). Two months into the study, postherpetic neuralgia
(PHN) developed in 1 (3.3%) and 8 (26.7%) cases for the treatment and control groups,
respectively. The difference was statistically significant (P < 0.05). Conclusion: The
semiconductor laser combined with compound betamethasone and valacyclovir could
effectively improve clinical efficacy, reduce the incidence of PHN, and improve the cure rate of
patients in the treatment of herpes zoster.
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1. Introduction

Trigeminal herpes zoster is an acute viral infection caused by the varicella—zoster virus (VZV), which
IS a herpes-like lesion on the skin and mucous membranes along the trigeminal nerve [1]. The VZV
moves through the sensory nerve endings of the human skin and mucous membranes, toward the
center along the nerve fibers of the posterior root of the spinal cord, and then lurks in the neurons of
the posterior root of the spinal cord for a long time. When the host has low body resistance, the virus
can grow and reproduce into herpes zoster, thereby causing nerve inflammation and pain [2]. Older
patients experience intense neuralgia. The disease commonly occur in adults during spring and
autumn. The incidence rate increases significantly with age, especially after the age of 50. The course
of the disease generally takes 2 to 3 weeks and 3 to 4 weeks for the elderly. Postherpetic neuralgia
(PHN) is a common complication of herpes zoster. Rowbotham et al. [3] first identified PHN as the
recurrent pain that patients experience 1 month after herpes zoster. The incidence rate of herpes zoster
in middle-aged and elderly people was 19.2% [4]. The incidence of PHN reached 56.6% and exceeded
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75% for over 60 year old patients [5]. PHN often develops into refractory neuralgia after several
months and seriously impacts the quality of life of patients. The main methods for clinically treating
herpes zoster are the use of antivirals, analgesics, nutritional neuropharmacological treatment,
physical therapy, corticosteroid therapy, or a combination of any of two treatments. However, the
treatment effect is unsatisfactory. This study was designed to investigate the clinical efficacy of
semiconductor laser combined with betamethasone and valacyclovir in the treatment of trigeminal
herpes zoster.

2. Materials and methods

2.1 general information

This study was approved and implemented by the Medical Ethics Committee of Qingdao Municipal
Hospital(Batch number: 2019 Linyizi No. 020). The patients and their families signed the informed
consent forms. Sixty herpes zoster patients aged 60 to 75 years old that were admitted in the
Department of Oral Mucosal Diseases in our hospital from January to February 2019 and received no
formal treatment were included in this research. All participants were diagnosed with trigeminal nerve
belts. Herpes zoster, including herpes on the left and right sides of the face with oral mucosa, were
diagnosed in in 32 and 28 cases, respectively. The heart, liver, lung, and kidney functions of patients
were normal, and no history of drug allergy, mental and neurological diseases, diabetes, high blood
pressure, and blood disease were found. All patients were divided randomly into two groups (control
and study groups) with 30 participants in each group. The control group consisted of 12 males and
18 females with an average age of (69.9 +5.7) years and an average body weight of (66.7 +8.7) kg.
The study group comprised 11 males and 19 females with an average age of (68.536.8) years old and
an average weight of (64.4 +9.1) kg. No significant difference existed in the general data between
the two groups (P > 0.05), thereby indicating that both groups were comparable.

2.2 Method

DThe control group received oral valacyclovir capsules (0.3 g) twice daily for 7-10 days, compound
betamethasone suspension (1 mL) (Debaosong, Guoyao Zhu J20140160), and lidocaine hydrochloric
acid (20 g/L volume fraction). The injection (Shandong Hualu Pharmaceutical Co., Ltd., Guoyao
Zhunzi H37022147) was mixed in a 1:1 ratio and slowly injected into the mucosa of the lesion base,
and the injection volume was 0.2 mL/cm? The treatment group was given the semiconductor laser
treatment based on the treatment of the control group. The Italian SMI D5 semiconductor laser
therapeutic apparatus (LA5D01 001.1) was utilized to output a laser wavelength of 810 nm with an
output power of 1 W and continuous illumination; the spot diameter was 30-50 mm. Each lesion was
irradiated for 5 minutes once a day and treated 9 times. Both groups underwent follow-up sessions
for 2 months after the treatment.

2.3 Evaluation of efficacy

The clinical effect was observed after 10 days, and the treatment was considered cured, effective, or
invalid. (1) Cured: herpes scarring, shedding, skin or mucosal lesions gradually healed and turned
into normal skin or mucous membrane; the pain was relieved or completely disappeared; and painless
touching or stimulation of the original pain area. (2) Effective: herpes gradually dried up, crusting
was observed, skin or mucosal lesions recovered better than or equal to 40%, no fresh herpes appeared,
pain was significantly reduced, touching or stimulating pain areas could cause pain. (3) Invalid: skin
or mucosal lesions demonstrated less than 40% recovery, herpes change was not evident or fresh
herpes appeared, pain relief was unclear. Total efficiency = cure rate + significant efficiency. The
visual analog scale was also utilized to assess the degree of pain in the patient. Specifically, a 10 cm
horizontal line was drawn on a piece of paper with one end of the horizontal line marked as 0 (no
pain) and the other end as 10 (severe pain). The middle part showed different degrees of pain. The
patient marks the horizontal line accordingly to indicate his/her degree of pain. Mild, moderate, and
severe pain is less than or equal to 3, 4-7, and 8-10 points, respectively. The incidence of PHN was
observed at the time point of 2 months after the study began (January to February 2019).
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2.4 Statistical methods

The analysis was performed with SPSS 22.0 software. The adoption rate of count data (%) was used.
The comparison between groups was performed via the y° test, and the measurement data were
utilized for the t test. a < 0.05 was statistically significant.

2.5 Results

In the treatment group, 19, 9, and 2 patients exhibited cured, effective, and ineffective treatments; the
effectivity rate was 93.3%. In the control group, 14, 8, and 8 patients demonstrated cured, effective,
and ineffective effects; the effectivity rate was 73.3%. The difference between the two groups was
statistically significant (P < 0.05) (Table 4). At the 2-month follow-up check up, postoperative
neuralgia occurred in 1 (3.3%) and 8 (26.7%) cases from the treatment and control groups,
respectively. The difference was statistically significant (P < 0.05). Blistering time, disappearance
time of erosion, and time of pain relief were statistically significant (P < 0.05). The VAS score of the
treatment group was significantly lower than that of the control group after 10 days, and the difference
was statistically significant (P < 0.05).
Tablel General Statistics

average Average

Group Male Female age (Year) weight (kg)
Therapy group 12 18 69.945.7 66.748.7
Control group 11 19 68.546.8 64.449.1

Table2 Comparison of clinical symptoms in 2 groups of patients (xzs, d)

Group Anti-blister time . Er03|on_ Pain relief time ~ Number of cases
disappears time
Therapy group 2.94.7 5.6+.0 2.940.5 30
Control group 3.440.8 8.440.8 6.040.7 30

Table3 Comparison of VAS scores after treatment for 10 days in both groups

Group Before treatment After 10 days of Number of cases
treatment
Therapy group 5.0640.82 1.0140.21 30
Control group 5.1940.46 2.4740.43 30
Table4 Comparison of treatment effects between groups of patients after 10 days [n%]
Group Cure Effective Invalid Efficient
Therapy group 19 (63.3%) 9 (30%) 2(6.7%) 28(93.3%)
Control group 14 (46.6%) 8(26.7%) 8(26.7%) 22 (73.3%)

Table5 Comparison of the number of PHN cases in two groups after 2 months of treatment

Group PHN occurs No PHN occurred Total
Therapy group 1(3.3%) 29(96.7%) 30
Control group 8(26.7%) 22 (73.30% 30

3. Typical clinical cases

3.1 Clinical data

A female 71-year-old patient came to the Oral Mucosal Clinic of our hospital on February 18, 2019
complaining of “paroxysmal pain for 3 days in the upper right ankle and suffering of mild fever.”
Three days before the patient’s visit, she experienced a paroxysmal acupuncture-like pain with mild

3



International Journal of Science Vol.6 No.9 2019 ISSN: 1813-4890

fever after overworking, and the type of food she ate aggravated the pain. At the onset, no treatment
was given and no medication was taken. The patient was physically healthy and had no history of
drug allergy.

Physical examination: no abnormalities were found in the system check. In the second and third
branches of the right cheek of the patient, the right upper palate mucosa, right cheek and right margin,
right flank and right lower lip, and the right lower lip were visible. protruded from the surface of the
mucosa with the size of a band, exhibited in a band-like distribution, and covered with yellow—white
aponeurosis. The aponeurosis could be removed with minimal force. Palpation pain was evident, and
the VAS pain score was 6 points. No clear abnormalities were found on the left side of the
corresponding mucosa.

Laboratory examination: white blood cell (11.6 x10%L) and neutrophil (7.90 x10%L) counts slightly
increased. The serum for anti-VZV IgM antibody tested positive. Human immunodeficiency virus
antibody was absent. No tumors were found. No abnormalities were observed in the markers. Urine
routine, liver function, renal function, and coagulation routine were normal.

Diagnosis: trigeminal herpes zoster (Maxillary nerve,Mandibular nerve)
3.2 Treatment

First visit and on the 4th day after the first visit, a 1:1 ratio of compound betamethasone suspension
(1 mL) (Debaosong, Guoji Zhunji J20140160) and lidocaine hydrochloride (20g/L volume fraction)
injection (Shandong Hualu Pharmaceutical Co., Ltd., Guoyao Zhunzi H37022147) was prepared.
After mixing the solution, it was slowly injected into the mucosa of the lesion base, and the injection
volume was 0.2 mL/cm2. Valacyclovir capsule doses of 0.3 g each were given orally twice a day for
10 days. The semiconductor laser was irradiated, and the Italian SMI D5 semiconductor laser
therapeutic apparatus (LA5D01 001.1) was used to output a laser wavelength of 810 nm with an
output power of 1 W, continuous illumination, and spot diameter of 30-50 mm. Each lesion was
irradiated for 5 minutes every day for 9 treatments.

After 4 days of treatment, the range of the erosion surface was reduced, pain was gradually reduced,
pain duration was shortened, frequency was reduced, and the VAS score was 3 points. After 7 days,
the erosion area was significantly reduced, and the VAS score was 2 points. After 9 days, the erosion
basically healed, the pain completely disappeared, and the VAS score was 0. No PHN occurred during
the follow-up observation for 2 months, and no recurrence was noted

Fig. 1 Initial diagnosis 2019-2-18 (same clinical examination)

RB: Many areas of the right cheek and the posterior molar area are smashed and covered with a
yellow pseudomembrane, which can be wiped off. LB: No evident abnormality is found in the left
buccal mucosa. RL: The lateral margin of the right tongue is enlarged and covered with a yellow
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pseudomembrane. LL: No clear abnormality occurs in the lateral margin of the left tongue. RP: The

upper right ankle is smashed and covered with a yellow pseudomembrane. RLa: The right corner is

smashed and covered with a yellow fake film. LP\LRa: No evident abnormality is observed in the

upper left and left corners.
RB : ¢

Fig. 2 Review after 9 days of treatment. After 9 days, the RB, RL, RP, and RLa er
healed, and the VAS score was 0 points.

% :\_g:: !
Fig. 3 Changes in the lingual lesion on the right side. The lesion at RL gradually decreased on the
first day, the fourth day, the seventh day, and the ninth day.

Table 1 Three Scheme comparing

Numble Scheme 1 Scheme 2 Scheme 3
1 456 456 123
2 789 213 644
3 213 654 649

4. Discussion

Trigeminal herpes zoster is caused by the VZV. After chickenpox is cured, the virus lurks in the
Trident Festival. When the body's resistance is low, the latent virus is reactivated and proliferates in
the trigeminal ganglion along the sensory nerve and replicates along the skin of the ipsilateral
peripheral nerve innervation, thereby clinically manifesting as unilateral trigeminal herpes zoster [6].
Patients with herpes zoster often experience severe pain mainly due to sensory ganglion neurons from
the herpes zoster infection. The pain of acute herpes zoster is evidently reduced at approximately 20
days [7]. In this study, the pain sensation disappears on the 9th day and demonstrates the clear curative
effect of the treatment on rapid pain relief,

As people age, their immunity gradually declines, and the incidence of herpes zoster increases. Herpes
zoster in China and Taiwan occurs at a rate of (3.4-5.8)/1000 person-years and (4.89-5.67)/1000
person-years [8,9,10,11], and the incidence of herpes zoster in North America and Western Europe
each year are essentially similar [12,13,14].

Herpes zoster incidence in Taiwan is reportedly higher in women than in men [15], and such finding
is consistent with reports from Mainland China [16]. In this case report, the patient was an elderly
female, which was consistent with the gender incidence of herpes zoster in China.

Trigeminal herpes zoster can occur in the scalp of the head and skin on the face and lips of the oral
mucosa, buccal, tongue, and sputum. Initially, it appears as a blister. After its rupture, the patient will
experience erosion and severe pain. Trigeminal PHN is a common complication of herpes zoster.
PHN is related to the age of onset, and the incidence of PHN in elderly people over 60 years old
reaches up to 50% to 75% [17]. Approximately 30% to 50% of patients experience PHN for more
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than 1 year, and some studies report that PHN can last up to 10 years [18]. These pain symptoms
seriously affect the quality of life of patients.

Trigeminal herpes zoster therapy mainly entails drug treatment. Common drugs include antiviral and
glucocorticoid drugs alone or a combination of both. Antiviral drugs inhibit viral growth and
reproduction but do not alleviate the acute phase pain in patients [19-20]. When administered,
glucocorticoids can inhibit the inflammatory reaction in patients, thereby reducing pain and tissue
edema and also accelerating the rapid healing of the patient's skin area that alleviates the acute pain
of the patient. N. Chen et al. [21] reported that the use of systemic glucocorticoids or antiviral drugs
alone during acute herpes zoster [22] did not reduce PHN incidence. The biological effect of a
semiconductor laser involves enhancing the phagocytic ability of macrophages and the immune
function of the body [23], improving local blood circulation, promoting local blood flow, advancing
inflammation absorption and pain-induced substance metabolism, and activating the endorphin
system. A semiconductor laser relieves pain; accelerates the metabolism and maturation of tissue
repair cells; and promotes the production, deposition, and cross-linking of collagen fibers, thus
rendering it beneficial for the growth and functional recovery of nerve cells. Yu-Tsung Chen et al.
[24] indicated that the early application of low-level laser could reduce PHN occurrence. In this
patient, pain was relieved rapidly after treatment with a semiconductor laser combined with
glucocorticoids and antiviral drugs. Moreover, the PHN symptoms have yet to appear. Therefore, the
application of semiconductor laser combined with glucocorticoids and antiviral drugs can rapidly
reduce pain and promote healing. This outcome shows that the semiconductor laser combined with
glucocorticoid and antiviral drugs has good clinical application value and is worthy of promotion.

The prevention of herpes zoster in the elderly is often achieved by administering the herpes zoster
vaccine, and the R adjuvant zoster subunit vaccine (HZ/su) is more effective than the existing live
attenuated vaccine (ZVL) [25]. Research indicates that the immunogenicity induced by HZ/su is still
higher than the prevaccination level in adults > 60 years old for at least 9 years after the initial
vaccination [26]. Therefore, injecting the HZ/su vaccine in the elderly can effectively prevent the
occurrence of herpes zoster among them.

In summary, the combined treatment of low-level laser and antiviral drugs and hormones in elderly
trigeminal herpes zoster can rapidly reduce pain, promote the healing of erosion caused by herpes
zoster, and effectively prevent PHN occurrence. Hence, the proposed combined treatment is a
satisfactory clinical treatment approach.

Acknowledgements

Qingdao Science and Technology Plan Project (No. 17-3-3-39-nsh), Shandong Provincial Medical
and Health Science and Technology Development Plan Project (No. 2015WS0327), Shandong
Provincial Health and Technology Commission Chinese Medicine Science and Technology
Development Plan Project (No. 2015-378) Funding.

* All data generated or analyzed during this study are included in this published article.

SNW\XL\SLLmake a significant contribution to conception and design, data acquisition, and data
analysis and interpretation;

HR,YYS,YQW, GRLSubstantial revisions to the important content of drafting manuscripts or
manuscripts;

SLL approval of the publication of the final version.

This study was approved by the Ethics Committee of Qingdao Municipal Hospital: Lot No. 020, No.
2019

References

[1] R.W. Johnson, A.S. Rice, Clinical practice. Postherpetic neuralgia, N Engl J Med 371 (2014)
1526-1533.



International Journal of Science Vol.6 No.9 2019 ISSN: 1813-4890

[2] M. Roxas, Herpes zoster and postherpetic neuralgia: diagnosis and therapeutic considerations,
Altern Med Rev 11 (2006) 102-113.

[3] HELGASON S,PETURSSON G, GUDMIUNDSSON S, et al.Prevalence of postherpetic
neuralgia after afirst ep isode of herpes zoster: prospective study with long term follow
up[J].BMJ,2000,321(7264):794- 796.

[4] Kost RG, Straus SE. Postherpetic neuralgia - pathogenesis, treat —ment, and prevention[J]. N
Engl J Med, 1996, 335 (1) : 32- 42.

[5] Svcott F T, Lveedham- Gvreen M E, Bvarrat- Mvui r w Y, et al. A Study of Singals and the
development of postherpetic neuralgin in gast London[J]. J Med virol, 2003, 70(1): 24—30.

[6] CohenJl. Clinical practice: Herpes zoster [J] . N Engl JMed, 2013, 369( 3) : 255 — 263.

[7] Famciclovir for the Treatment of Acute Herpes Zoster: Effects on Acute Disease and Postherpetic
Neuralgia A Randomized, Double-Blind, Placebo-Controlled Trial

[8] Zhu Q, Zheng H, Qu H, et al. Epidemiology of herpes zoster among adults aged 50 and above
in Guangdong, China [J] . Hum Vaccin Immunother, 2015, 11 (8) : 2113— 2118.

[9] LiY,AnZ YinD,etal. Disease burden due to herpes zoster among population aged >50 years
old in China: a community based retrospective survey [ J]. PLoS ONE, 2016, 11( 4) : €0152660.

[10] Lin YH, Huang LM, Chang IS, et al. Disease burden and epidemiology of herpes zoster in pre-
vaccine Taiwan [J] . Vaccine, 2010, 28(5) : 1217 — 1220.

[11] Chao DY, Chien YZ, Yeh YP, et al. The incidence of varicella and herpes zoster in Taiwan
during a period of increasing varicella vaccine coverage, 2000 — 2008 [J] . Epidemiol
Infect, 2012, 140( 6) : 1131 — 1140.

[12] Friesen KJ, Falk J, Alessi-Severini S, et al. Price of pain: population-based cohort burden of
disease analysis of medication cost of herpes zoster and postherpetic neuralgia [J] . J Pain
Res, 2016, 9: 543-550. doi: 10.2147/JPR.S107944.

[13] Alicino C, Trucchi C, Paganino C, et al. Incidence of herpes zoster and post-herpetic neuralgia
in Italy : Results from a 3-years population-based study [ J ] . Hum Vaccin
Immunother, 2017, 13(2) : 399-404. doi: 10.1080/21645515.2017.1264834.

[14] Macintyre R, Stein A, Harrison C, et al. Increasing trends of herpes zoster in Australia [J] .
PL0S One, 2015, 10(4) : €125025. doi: 10.1371/journal.pone.0125025.

[15][15] Tsai SY, Chen HJ, Lio CF, et al. Increased risk of herpes zoster inpatients with psoriasis:
A population-based retrospective cohortstudy [J] . PLoS One, 2017, 12(8) : €0179447. doi:
10.1371/journal.pone.0179447.

[16] Li Y, An Z, Yin D, et al. Disease burden due to herpes zoster among population aged>50 years
old in China: acommunity based retrospective survey [J] . PLoS One, 2016, 11 (4) : e152660.
doi: 10.1371/journal.pone.0152660.

[17] K. Kawali, B.G. Gebremeskel, C.J. Acosta, Systematic review of incidence and complications of
herpes zoster: towards a global perspective, BMJ Open 4 (2014) e004833.

[18] B.P. Yawn, D. Gilden, The global epidemiology of herpes zoster, Neurology 81 (2013) 928-930.

[19] Drolet M, Brisson M, Schmader K, Levin M, Johnson R, Oxman M, Patrick D, Camden S, Mansi
JA. 2010. Predictors of postherpetic neuralgia among patients with herpes zoster: a prospective
study. The journal of pain : official journal of the American Pain Society 11(11):1211-1221.

[20] Beutner KR, Friedman DJ, Forszpaniak C, Andersen PL, Wood MJ. 1995. Valaciclovir
compared with acyclovir for improved therapy for herpes zoster in immunocompetent adults.
Antimicrobial agents and chemotherapy 39(7):1546-1553

[21] N. Chen, M. Yang, L. He, D. Zhang, M. Zhou, C. Zhu, Corticosteroids for preventing
postherpetic neuralgia, Cochrane Database Syst Rev (2010) CD005582.



International Journal of Science Vol.6 No.9 2019 ISSN: 1813-4890

[22] M.J. Wood, R.W. Johnson, M.W. McKendrick, J. Taylor, B.K. Mandal, J. Crooks, A randomized
trial of acyclovir for 7 days or 21 days with and without prednisolone for treatment of acute
herpes zoster, N Engl J Med 330 (1994) 896-900.

[23] P.J. Munoz Sanchez, J.L. Capote Femenias, A. Diaz Tejeda, J. Tuner, The effect of 670-nm low
laser therapy on herpes simplex type 1, Photomed Laser Surg 30 (2012) 37-40.

[24] D. Kim, M. Bhimani, Ramsay Hunt syndrome presenting as simple otitis externa, Cjem 10 (2008)

[25] Boer Pieter T,van Lier Alies,de Melker Hester et al. Cost-effectiveness of vaccination of
immunocompetent older adults against herpes zoster in the Netherlands: a comparison between
the adjuvanted subunit and live-attenuated vaccines.[J] .BMC Med, 2018, 16: 228.

[26] Schwarz Tino F,Volpe Stephanie,Catteau Gregory et al. Persistence of immune response to an
adjuvanted varicella-zoster virus subunit vaccine for up to year nine in older adults.[J] .Hum
Vaccin Immunother, 2018, 14: 1370-1377.



