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ABSTRACT
Objective: This systematic review aimed to determine the effectiveness of 
laser therapy as a treatment for herpes labialis. This review seeks to answer 
our research question: What is the effectiveness of laser therapy compared 
to Acyclovir for treating patients with HSV-1? We consider it important to 
find new alternatives to treating HSV-1 with the most minor adverse effects, 
so this question has been posed.

Methods: The Cochrane, Lilacs, Ovid, Embase, Google Scholar, Clinical-
Trials.gov, and Open Gray databases were searched for literature and gray 
literature. Clinical trials were retrieved and manually checked for inclusion. 
We carried out data extraction and the evaluation of the methodological 
quality of the included articles. An assessment of the certainty of the evi-
dence was also performed.

Results: The mean healing time in the placebo and acyclovir groups was 
longer, with healing in the laser therapy groups being faster. Otherwise, one 
study reported that individuals under acyclovir presented a higher recu-
rrence risk than those submitted to laser therapy. One study reported a sig-
nificantly smaller lesion size in the laser therapy group than in the acyclovir 
group. The certainty of the evidence was very low for the outcomes. No side 
effects have been reported with laser therapy.

Conclusions: Laser therapy reported better results in the disappearance 
of symptoms and signs than conventional treatment. Although, we should 
cautiously interpret the findings due to the certainty of the evidence being 
very low for the outcomes. 
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RESUMEN
Objetivo: esta revisión sistemática tuvo como objetivo determinar la efec-
tividad de la terapia con láser como tratamiento para el herpes labial. Este 
objetivo pretende responder a nuestra pregunta de investigación: ¿Cuál 
es la efectividad de la terapia láser en comparación con Aciclovir para el 
tratamiento de pacientes con HSV-1? Consideramos importante encontrar 
nuevas alternativas al tratamiento del HSV-1 con menor cantidad de efec-
tos adversos.

Métodos: se realizaron búsquedas de literatura y literatura gris en las bases 
de datos Cochrane, Lilacs, Ovid, Embase, Google Scholar, ClinicalTrials.gov 
y Open Gray. Se recuperaron los ensayos clínicos y se verificaron manual-
mente para su inclusión. Se realizó la extracción de datos y la evaluación de 
la calidad metodológica de los artículos incluidos. También se realizó una 
evaluación de la certeza de la evidencia.

Resultados: la media del tiempo de curación en los grupos de placebo y 
Aciclovir fue mayor, es decir, la curación en los grupos de terapia láser fue 
más rápida. Sin embargo, un estudio reportó que los pacientes que usaban 
Aciclovir tenían mayor riesgo de recurrencia que los de terapia láser. Otro 
estudio reportó un tamaño de lesión significativamente menor en el grupo 
de terapia láser comparado con el de Aciclovir. La certeza de la evidencia 
fue demasiado baja para los resultados. No se reportaron efectos secunda-
rios en la terapia con láser.

Conclusiones: el uso de la terapia láser reportó mejores resultados en la 
desaparición de signos y síntomas en comparación con el Aciclovir. Debe-
mos interpretar los hallazgos con cautela debido a que la certeza de la evi-
dencia es muy baja para los resultados. 
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INTRODUCTION
Herpes labialis is an extremely contagious disease caused by herpes simplex virus type 1 (HSV-1). 
This disease is highly prevalent worldwide, especially in Latin America and the Caribbean. Therefore, 
it has become a global public health problem that has generated a growing international interest 
and effort led by the World Health Organization (WHO) to develop a vaccine that controls the trans-
mission of HSV-1 (1,2). 

HSV-1 presents initial episodes presenting as asymptomatic or symptomatic small blisters or 
sores on the skin surrounding the site of infection. The virus can spread to sensory nerve cells, 
which remain dormant until reactivation occurs and lasts a lifetime (3–6). Most primary infections 
are brought on by close contact with an infected person’s lesions and direct exposure to bodily 
fluids like saliva or exudate from developing lesions. Additionally, the infection can spread through 
kissing or sharing towels or utensils. Typically, the initial infection appears 2 to 20 days after exposu-
re and can spread to the face in its most aggressive form (6–8). On the other hand, genital herpes 
is caused by herpes simplex virus type 2 (HSV-2), primarily through sexual transmission, although 
cases of newborns infected by the mother during childbirth have been reported (6). Herpes labialis 
is usually acquired in childhood and is commonly asymptomatic, so most infected people do not 
know they have the virus (9). It can be caused by stimuli such as exposure to sunlight, psychologi-
cal stress, fever, menstruation, surgical resection (8,10–12), and suppression of the immune system 
(13–15). HSV-1 can cause severe symptoms and complications such as encephalitis or keratitis in 
patients with suppresed immune systems (6). While the illness is typically transmitted during acti-
ve replication, it can sometimes spread when no symptoms are present. The recurrences can be 
frequent and vary from person to person (3). Symptoms of cold sores include clustered blisters or 
painful sores in the mouth and surrounding tissue. Before the appearance of such ulcers, infected 
people usually have tingling, itching, or burning sensations in the affected area (5,6,16).

The WHO estimated in 2016 (last available estimates) that 3.7 billion people under 50 years old 
(67%) globally have herpes simplex virus type 1 (HSV-1) infection, the main cause of oral herpes, and 
another 417 million people from 15 to 49 years old (11%) have HSV-2. The estimated prevalence of 
HSV-1 was highest in Africa (87%) and lowest in the Americas (40 - 50%) (6). In the United States, a 
report made in 2015-2016 by the National Survey of Health and Nutrition Examination (NHANES) 
indicated that the estimated prevalence rate of HSV-1 in people aged 14 to 49 years is 47.8%, with 
a slight predominance in women with 50.9% compared to 45.2% in men (17). Epidemiological stu-
dies in Asia show generally high rates for adults (75%), especially those from low socioeconomic 
backgrounds, and children (50%) (3).

HSV-1 is a concern for healthcare workers, especially in dentistry, due to the high probability of 
infection through direct contact with secretions of the oral cavity (17). The patient may suffer a viral 
spread that evolves into herpetic gingivostomatitis (HGS) or herpetic stomatitis due to traumatic 
events or dental procedures (4). Both pathologies are very common in both children and adults (18) 
and produce similar clinical manifestations. Herpetic Stomatitis symptoms vary according to their 
severity. The disease can manifest in mild, moderate, and severe forms, with symptoms ranging 
from a slight rise in body temperature up to 37-37.5 °C, minor signs of catarrhal inflammation of 
the mucous membrane of the nasal cavity and upper respiratory tract, to loss of appetite, signs of 
an acute respiratory infection, or even apathy, adynamia, headache, musculoskeletal hyperesthesia, 
arthralgia, and fever up to 39-40 °C  (19). Moreover, HGS can be divided into primary (acute HGS) 
and secondary (recurrent herpes simplex infection). HGS represents the main pattern of primary 
infection of herpes simplex viruses. Over 90% of HGS cases are due to HSV-1 and occasionally HSV-
2. Mild primary HGS usually resolves in 5 to 7 days, but severe cases can last two weeks. Secondary 
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HGS usually affects the keratinized mucosa attached to bone (attached gingiva and hard palate) 
(20,21). HGS typically involves kids who have never been exposed to the virus before. While it may 
occasionally be asymptomatic, most cases present with a prodrome of fever, painful, ulcerative le-
sions of the gingiva and mucosa, and frequently yellow, perioral, vesicular lesions, anorexia, and 
irritability. Malaise, sluggishness, and cervical or submandibular lymphadenopathy are all associated 
symptoms (22). 

Although the use of acyclovir provides symptomatic relief in herpetic stomatitis and HGS, it 
has limitations such as short average life, limited efficacy in the frequency of recurrences, an increa-
sed risk of nephrotoxicity on systemic administration, and the risk of new drug-resistant strains of  
HSV (23). 

Acyclovir is an antiviral agent that integrates into viral DNA to stop further synthesis. Once it 
has been transformed into acyclovir triphosphate by viral and cellular enzymes, it prevents DNA 
synthesis and viral reproduction. Acyclovir is a synthetic purine nucleoside analog that exhibits an 
inhibitory effect against the varicella-zoster virus as well as herpes simplex virus types 1 and 2 (24). 
This medicament has been the most common treatment for HSV-1 for years, considered the gold 
standard therapy for different herpes virus presentations. Acyclovir can be used during an outbreak 
of cold sores, but it has shown better results when treatment begins early in the onset of the virus 
(16,25–28). Acyclovir is generally well-tolerated but may cause important side effects. Topical the-
rapy is associated with burning or stinging on the application zone and mild erythema or drying 
of the skin in some patient groups (29). On the other hand, systemic therapy can cause adverse 
effects such as headaches, nausea, vomiting, diarrhea (30), phlebitis at the infusion site, nausea, 
vomiting, transaminitis, and rash (including Steven-Johnson syndrome). When used orally, patients 
may also develop headaches, diarrhea, nausea, and vomiting (24). Resistance to acyclovir in herpes 
simplex virus treatment is unusual and does not seem to be due to long-term chronic therapy 
(26,31). However, immunocompromised patients with advanced HSV infections have been repor-
ted to present strains resistant to acyclovir (24,32), resulting in difficult-to-control mucocutaneous 
diseases that require prolonged treatment with the possibility of acute kidney injury (24,33) and 
hemodialysis after kidney injury (25).

Some research suggests that laser therapy, specifically low-level light therapy treats herpes 
(16,23) with no reported side effects while demonstrating greater efficacy in the disappearance 
of signs and symptoms than conventional treatment (16). Laser therapy is an increasing technolo-
gy used to control pain and inflammation, promote healing, prevent tissue necrosis, and recover 
function and aesthetics (34,35). Some studies have shown that this therapy may be useful in pain re-
lief for treating diseases such as rheumatoid arthritis (36), osteoarthritis (37), tendinopathies (38,39), 
acute and chronic neck pain (40), chronic joint disorders (41), among others. Laser therapy consists 
of a light amplified by stimulated emission of radiation (34). Although Low-Level Laser Therapy is 
the most prominent (LLLT), we also find high-intensity laser therapy (HILT) in sports medicine or 
kinesiology (42,43). LLLT uses either coherent light sources (lasers) or non-coherent light sources 
consisting of filtered lamps or light emitting diodes (LEDs), and sometimes a combination of both 
(34). LLLT generates a wavelength between 650 and 950nm (44), while the HILT wavelength can re-
ach 1300nm (42). The physical properties produce biological effects on tissues, such as analgesia. In 
the same way, it promotes anti-inflammatory wound regeneration processes, and the stem cells are 
activated to facilitate higher repair and healing of tissues, encouraging epithelialization (34,45). The 
application of low lasers is less invasive. It offers an almost total absence of side effects, promoting 
research and numerous tests in dermatology (34). Despite what has been previously described, the-
re is heterogeneity in the information, and we cannot consider this therapy over Acyclovir. To fill this 
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gap, we decided to select laser therapy as an intervention to research and propose this study that 
aims to determine the effectiveness of laser therapy compared with Placebo/Acyclovir for treating 
patients with Herpes Labialis.  

METHODS
This study was performed according to the Cochrane recommendations. The Preferred reporting 
items for systematic reviews and meta-analysis (PRISMA) statement has been followed (46). The 
protocol was registered in the International Prospective Register of Systematic Reviews (PROSPE-
RO), with registration number CRD42020167004. Inclusion criteria involve clinical trials without any 
restrictions on language or date of publication. Also, we considered studies with the following in-
clusion criteria according to the PICO strategy: participants 18 years old or older since in most of the 
world, the legal adult age is 18 (47), and individuals who were undergoing laser therapy for HSV-1 
or cold sores; whereas exclusion criteria involved articles in which participants underwent laser 
therapy to treat herpes labialis for other reasons.  

We evaluated studies in which the effectiveness of laser therapy for the treatment of HSV-1 was 
assessed, and the following comparisons were made in the selected studies: 1) Laser therapy com-
pared with Placebo and 2) Laser therapy compared with Acyclovir. We excluded studies in which 
the effectiveness of laser therapy was not described. The primary outcomes were the effectiveness 
in treating HSV-1 using the measurement of the recurrence, the mean healing time in days, and 
lesion size. 

We searched the following electronic databases: MEDLINE through Ovid, EMBASE, Cochrane 
Central Register of Controlled Trials (CENTRAL), and LILACS (Latin American and Caribbean Health 
Sciences Literature). We searched grey literature in OpenGrey, Google Scholar, and Clinicaltrials.gov. 
We scoured clinical trial protocols to identify potential unpublished studies. The Ovid search stra-
tegy (April 13, 2022) is in Supplementary Table 1. We screened the reference list of the included 
articles to identify references that might have been missed during the searches in the electronic 
databases. We contacted some of the authors to recover lost information.

We exported the references retrieved in the Endnote software (Clarivate Analytics, Philadelphia, 
USA). We removed duplicates after identifying them. To select the studies, two researchers blindly 
and independently assessed the titles/abstracts of the references retrieved to determine the pos-
sible usefulness of the articles. Then, we evaluated the complete texts. References with full texts 
that met the eligibility criteria were included. We reported the search results in the final systematic 
review and presented them in the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram (Figure 1) (46). Discrepancies between the review authors during 
the study selection were solved with the opinion of a third researcher. Two researchers obtained 
and verified the extracted data twice to improve accuracy. Relevant data were collected using a 
standardized data collection format. It contains the authors and publication date of the study, cou-
ntry, participants, characteristics of the participants, outcomes evaluated, comparisons of the effec-
tiveness of the laser therapy, and adverse effects.
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Figure 1. — Study selection diagram
Source: authors’ elaboration

The risk of bias in the included studies was assessed by the Cochrane risk-of-bias tool for ran-
domized trials (RoB 2) (48). The following items were evaluated: randomization process, deviations 
from intended interventions, missing outcome data, measurement of the outcome, selection of 
the reported result, and overall bias. The outcome in the included studies could be graded as low 
risk of bias, high risk of bias, and unclear risk of bias (48). Two researchers blindly and independently 
assessed the risk of bias in the included studies. Discrepancies between the review authors during 
the risk of bias assessment were solved with the opinion of a third researcher.

We used the Review Manager software (Review Manager (RevMan) – A computer program. Ver-
sion 5.3. Copenhagen: The Nordic Cochrane Centre, the Cochrane Collaboration, 2014). A qualitative 
synthesis of the data was performed.

The certainty of the evidence was assessed with the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) (49). A summary of findings was created using GRADEPro 
GDT (McMaster University, ON, Canada). GRADE evaluates the number of studies incorporated into 
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the analysis, design, risk of bias, inconsistency, indirectness, imprecision, and publication bias for the 
outcomes assessed. The certainty of the evidence could be downgraded by one or two levels and 
result in very low, low, moderate, or high (49).

RESULTS
We found 665 references, of which nine were included in the qualitative analyses (45,50–57). We 
excluded duplicates and articles that did not comply with the inclusion criteria (Figure 1). In the 
nine included studies, 668 individuals were assessed. In five studies  (50–52,55,57), the outcome 
evaluated was the healing time in days. In three studies (45,54,56), the outcome assessed was the 
recurrence of HSV-1. In the study of Schindl and Neumann 1999 (53), the outcome was the median 
healing time in weeks. In four studies, the lesion size was evaluated (51,55–57).

Regarding the type of intervention, González, Hernández, and Estevez 2008 (45) used laser the-
rapy of 650 nm, Ramalho et al. 2021 (57) used laser therapy of 660 nm, Muñoz Sanchez et al. 2012 
(54) used laser therapy of 670 nm, Schindl and Neumann 1999 (53), used laser therapy of 690 nm,  
De Carvalho, et al. 2010 (56), used laser therapy of 780 nm and the others three studies employed la-
ser therapy of 1072 nm (50–52). Six studies compared the intervention with Acyclovir (45,51,54–57).  
Four studies used a placebo as a control group (50,52,53,55). One article (45) reported gastrointes-
tinal disturbances, rashes, and fatigue as adverse effects of Acyclovir. In two studies, there were no 
adverse effects (53,54). The other studies did not present data (50–52,55,56) (Table 1).
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The studies found presented an intention-to-treat (ITT) analysis. Only the Hargate. 2006 (50) 
reported a per-protocol analysis. The risk of bias assessment in the included studies with an ITT 
analysis is displayed in Figures 2 and 3. Five outcomes presented a low risk of bias for the ran-
domization process (51,52,57), and the other nine showed some concerns (45,53–56). Five outco-
mes were graded as low risk of bias for deviations from intended interventions (51,52,55): three 
showed a high risk of bias (45,57), and six had some concerns (53–56). For missing outcome data, 
eleven outcomes presented a low risk of bias (51–55,57), one outcome was a high risk (45), and 
two showed some concerns (56). For measurement of the outcome, eight outcomes showed a 
low risk of bias (51–53,55), four with high risk (45,54,56), and two with some concerns (57). For the 
selection of the reported result, ten outcomes presented a low risk of bias (51–53,55,57), three were 
high risk (54,56), and one presented some concerns (45). Finally, we found eight outcomes with 
some concerns (51–53,55) and six with a high risk of bias in overall bias (45,54,56,57). The Hargate. 
2006 study (50) with a per-protocol analysis had some concerns in the randomization process and 
selection of the reported result. The deviations from intended interventions, missing outcome data, 
and outcome measurement presented a low risk of bias. Hence, the overall bias assessment showed 
concerns for the only outcome assessed. The bias with the higher low-risk evaluation involved the 
missing outcome data. The measurement of the outcome bias presented the highest proportion  
of the high risk of bias, and the randomization process showed the highest proportion of some 
concerns. 

Figure 2. Risk of bias within the studies ITT
Source: authors’ elaboration
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Figure 3. Risk of bias among the studies ITT 
Source: authors’ elaboration

Recurrence of the HSV-1
We found three studies in the analysis comparing the intervention (laser therapy) and Acyclovir 
concerning the outcome recurrence of HSV-1 (45,54,56). De Carvalho et al., 2009 show no significant 
differences (p=0.076) between the intervention and Acyclovir. The other studies did not present 
association results.

Intervention comparison for outcome healing time
Laser therapy vs. Placebo
We found three studies in the analysis comparing the intervention (laser therapy) and placebo 
(50,52,55). In the three studies, the mean healing time in days was significantly longer in individuals 
with a placebo than in individuals with laser therapy. Additionally, Schindl & Neumann. 1999 (53) 
presented that the median healing time in weeks was significantly longer in individuals among 
whom the placebo had been used than in individuals with laser therapy (p<0.001). 

Laser therapy vs. Acyclovir
We found two studies in the analysis comparing the intervention (laser therapy) with another in-
tervention (Acyclovir) (51,55). In the two studies, the mean healing time in days was significantly 
longer in individuals with Acyclovir than in those with laser therapy. Ramalho et al. (57) described 
non-statistically significant differences in healing time but did not report the results. 

Lesion size
Dougal and Kelly, and Honarmand et al. (51,55) did not find significant differences between laser 
therapy and Acyclovir. Ramalho et al. (57) noted differences in lesion size on day 1 of treatment. The 
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Acyclovir group showed less lesion reduction than the group receiving laser therapy and acyclovir. 
Only De Carvalho et al. (56) reported a significantly smaller lesion size in the laser therapy group 
than in the Acyclovir group. Outcome measures for lesion size were not comparable.

Evaluation of publication bias and the funnel plot was not possible. In the publication bias, the 
effect calculated will tend to overestimate the effect of the intervention. However, our search stra-
tegy includes gray literature and clinical trial protocols, actions that control for this bias. Additionally, 
the results of studies do not highlight the effect of the intervention, so bias is unlikely. In the same 
way, to guarantee the validity of the study, we performed the risk of bias and the certainty of the 
evidence assessment. 

A summary of the evaluation of the certainty of the evidence with GRADE was provided in Table 
2. The outcomes were 1) Recurrence of the HSV-1, 2) healing time in the comparison between two 
interventions (Laser therapy and Acyclovir), 3) healing time in the comparison between the laser 
therapy and placebo, and 4) lesion size. The studies were designed as randomized clinical trials. The 
level of certainty of evidence was downgraded by three degrees because of very serious concern 
regarding the risk of bias and serious indirectness and imprecision for the outcomes. Publication 
bias was unsuspected. Therefore, the certainty of the evidence was very low for the outcomes.

Table 2. GRADE evaluation between Laser therapy compared to another intervention (Acyclovir)  
or a control (Placebo) for treatment of Herpes Simplex virus type 1

Certainty assessment

Certainty№ of 
stu-
dies

Study 
design

Risk of 
bias

Inconsis-
tency

Indi- 
rectness

Impre- 
cision

Other  
considerations

3 randomised 
trials 

very 
serious 

45,50,51 a
serious b serious c not se-

rious undetected 
⨁    

VERY LOWa.1 

2 randomised 
trials 

serious 
52, 53 d serious b serious c not se-

rious undetected
⨁    

VERY LOWa.2 

4 randomised 
trials 

serious 54, 

55, 56 d serious b serious c not se-
rious undetected

⨁    
VERY LOWa.3

4 randomised 
trials 

very 
serious 51, 

52, 54, 57  a
serious b serious c not se-

rious undetected 
⨁    

VERY LOWa.4

Explanations
a. 	The evidence has been downgraded by two-levels because the studies presented a high risk of bias 
b. 	The evidence has been downgraded by one level because the studies presented inconsistency with high clinical 

heterogeneity 
c. The evidence has been downgraded by one level because the studies presented indirectness, there are differences in 

doses and times of interventions. 
d. The evidence has been downgraded by one level because the studies presented a considerable risk of bias 

Impact
a.1) One study found an association between laser therapy and less recurrence of HSV-1. The other studies did not present 
association results.
a.2) In the two studies, the mean healing time in days was significantly longer in individuals among whom the acyclovir had 
been used than individuals with laser therapy.
a.3) In three studies, the mean healing time in days was significantly longer in individuals among whom the placebo had 



Ruiz-Correa et al.

333
IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

been used than individuals with laser therapy. Additionally, Schindl & Neumann. 1999 presented that the median healing 
time in weeks was significantly longer in individuals among whom the placebo had been used than individuals whit laser 
therapy. 
a.4) One study found an association between laser therapy and the smaller size of the lesion. The other studies did not 
present an association. 
Source: based on references 45, 50, 51, 52, 53, 54, 55, 56 and 57 

Fi-index tool
This manuscript has been checked with the Fi-index tool and obtained a score of 0 for the authors 
only on 31/07/2023, according to SCOPUS®. The fi-index tool aims to ensure the quality of the refe-
rence list and limit any autocitations.

DISCUSSION
Compared to Acyclovir, we found a reduction in the recurrence risk of HSV-1 and a smaller lesion 
size when laser therapy is used. Alternatively, we detected a shorter mean healing time for laser 
therapy than placebo, which could decrease symptoms such as pain, itching, and ulcers, improving 
the quality of life of patients.

The placebo substance is considered pharmacologically inert with no expected clinical effect 
in treatment; consistently, laser therapy shows significant effectiveness. For its part, laser therapy 
has been shown to have the ability to boost electron transport, the release of nitric oxide from ade-
nosine triphosphate (ATP), blood flow, increase reactive oxygen species, and activation of various 
signaling pathways, whereby stem cells can be activated to facilitate tissue repair and healing in the 
application area (34). Even though laser therapy showed promising results in decreasing recurrence 
compared to Acyclovir, it is a treatment that has yet to be studied in-depth. Acyclovir has been the 
gold standard for years. It has shown high efficacy results in a short time (18,25–27). However, the 
favorable results of laser therapy may represent less risk of adverse effects than systemic Acyclovir. 
Although topical Acyclovir may be less toxic and with fewer adverse effects, inadequate penetration 
of the mucosa may limit its efficacy (58). Regarding practicality, Acyclovir can be self-administered 
by the patient. However, it requires frequent topical application (five or six times a day). A careful 
intake of the systemic drug dose, which can turn it annoying (58), requires a sense of coherence 
and adherence to treatment on the part of the patient. Professional-led laser therapy may prove to 
be a good treatment option, relieving the patient of responsibility for self-administration of therapy.

Within the limitations found, the wavelength used in clinical trials and the intensity of the laser 
have not been standardized; this could seriously affect the results. In the literature, there is no con-
sensus regarding the wavelength. Wavelengths of 390nm to 600nm are used to treat surface tissue, 
and wavelengths from 600nm to 1,100nm are used to treat deeper tissues. Additionally, it has been 
reported that wavelengths in the 700 nm to 750 nm have limited biochemical activity and are not 
frequently used (34). Accordingly, the clinical trials included in this study used wavelengths from 
650nm to 1072nm. No study used wavelengths between 700nm and 750nm. Similarly, the dose for 
laser therapy is disputed. It uses relatively low fluences of 0.04–50 J/cm2; the included studies des-
cribed amounts from 2.04 to 48 J/cm2; only Ramalho et al. (57) reported 120 J/cm2. Doses of 0.001 to 
10 J/cm2 have been reported to provide biostimulation (23,59). 

The results in this systematic review are consistent with Chi et al., 2015 (16) and Al-Maweri et 
al., 2018 in their systematic reviews (23). Although Chi et al., 2015 (16) only include two studies with 
laser therapy intervention (53,56), they found a significantly longer median recurrence-free interval 



334

Ruiz-Correa et al.

IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

in the laser group, according to Schindl et al., 1999 (53). They also reported no differences between 
the interventions in the number of recurrences but found a significantly smaller average lesion size 
in the laser group, according to Carvalho et al., 2010 (56). Al-Maweri et al., 2018 (23) also reported 
that laser therapy effectively reduced pain, healing time, and the recurrence rate of cold sores. Lan-
dis 2017, in her review for the Master of Science degree, documented that the study by Dougal and 
Lee, 2013 showed a significant difference in healing time between the groups (Laser therapy and 
placebo) (60).

For this analysis, few studies with small sample sizes have been included. The differences bet-
ween the interventions, the different wavelengths, and the difference in doses represent high clini-
cal heterogeneity, so it was impossible to perform a quantitative analysis or meta-analysis, which is 
one of the limitations of this study. Additionally, some of the experiments evaluated in this review 
have not been adequately described; consequently, the risk bias may have been overestimated. 
However, the Cochrane tool used for experimental studies that assess the risk of bias is consistent 
(48). Despite the findings, no previous reviews evaluated the variety of laser therapies to treat HSV-
1. Therefore, it is essential to identify the weaknesses in the existing literature to find the necessary 
standards for future research that allow more accurate results. We recommend producing high-
quality research with larger sample sizes allowing the evaluation of the effectiveness of laser the-
rapy for HSV-1 treatment, with standardization in the dose, in terms of wavelength and treatment 
times. We suggest randomized controlled experimental studies with well-implemented guidelines 
reporting adverse effects. 

CONCLUSIONS
The mean healing time for treating HSV-1 was shorter for laser therapy in comparison with the 
placebo and Acyclovir. Compared to conventional treatment, better results were described in the 
disappearance of signs and symptoms. Although, the findings should be interpreted with caution 
due to the lack of quantitative synthesis of the information, and the certainty of the evidence was 
very low for the outcomes. Future research with less heterogeneity between studies and standar-
dization of dose, wavelength, and treatment times are required to provide more accurate results to 
help healthcare systems in decision-making and health service delivery when considering alterna-
tive therapies to treat HSV-1 in any patient.

FUNDING
This research did not receive any specific grant from funding agencies in the public, commercial, or 
not-for-profit sectors.

CONFLICTS OF INTEREST
The authors declare that they do not have any conflict of interest.

REFERENCES
1.	 Gottlieb SL, Giersing B, Boily M-C, Chesson H, Looker KJ, Schiffer J, et al. Modelling efforts needed to 

advance herpes simplex virus (HSV) vaccine development: Key findings from the World Health Orga-
nization Consultation on HSV Vaccine Impact Modelling. Vaccine [Internet]. 2019 Nov;37(50):7336-45.   
https://doi.org/10.1016/j.vaccine.2017.03.074  

https://doi.org/10.1016/j.vaccine.2017.03.074


Ruiz-Correa et al.

335
IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

2.	 Gottlieb SL, Deal CD, Giersing B, Rees H, Bolan G, Johnston C, et al. The global roadmap for advancing de-
velopment of vaccines against sexually transmitted infections: Update and next steps. Vaccine [Internet]. 
2016 Jun;34(26):2939-47.  https://doi.org/10.1016/j.vaccine.2016.03.111  

3.	 Gopinath D, Koe KH, Maharajan MK, Panda S. A Comprehensive Overview of Epidemiolo-
gy, Pathogenesis and the Management of Herpes Labialis. Viruses [Internet]. 2023;15(1):1-17.   
https://doi.org/10.3390/v15010225  

4.	 Arduino PG, Porter SR. Herpes Simplex Virus Type 1 infection: overview on rele-
vant clinico-pathological features*. J Oral Pathol Med [Internet]. 2007 Jul 26;37(2):107-21.  
https://doi.org/10.1111/j.1600-0714.2007.00586.x  

5.	 Azodo CC, Umoh AO. Herpes labialis among dental healthcare providers in Nigeria. Indian J Dent [Inter-
net]. 2015;6(3):116-20. https://doi.org/10.4103/0975-962X.158186  

6.	 World Health Organization. Herpes simplex virus [Internet]. World Health Organization. 2017 [cited 2020 
May 1]. Available from: https://www.who.int/news-room/fact-sheets/detail/herpes-simplex-virus  

7.	 WHO. Billions worldwide living with herpes [Internet]. WHO website. 2020 [cited 2023 Jul 30]. p. 4-5. Avai-
lable from: https://www.who.int/news/item/01-05-2020-billions-worldwide-living-with-herpes  

8.	 Roizman B, Whitley RJ. An Inquiry into the Molecular Basis of HSV Latency and Reactivation. Annu Rev 
Microbiol [Internet]. 2013 Sep 8;67(1):355-74.  https://doi.org/10.1146/annurev-micro-092412-155654  

9.	 Fatahzadeh M, Schwartz RA. Human herpes simplex virus infections: Epidemiology, pathogenesis, 
symptomatology, diagnosis, and management. J Am Acad Dermatol [Internet]. 2007 Nov;57(5):737-63.   
https://doi.org/10.1016/j.jaad.2007.06.027  

10.	 Chida Y, Mao X. Does psychosocial stress predict symptomatic herpes simplex virus recurrence? A me-
ta-analytic investigation on prospective studies. Brain Behav Immun [Internet]. 2009 Oct;23(7):917-25.  
https://doi.org/10.1016/j.bbi.2009.04.009  

11.	 El-Hayderi L, Delvenne P, Rompen E, Senterre JM, Nikkels AF. Herpes simplex virus reactivation and dental proce-
dures. Clin Oral Investig [Internet]. 2013 Nov 21;17(8):1961-4. https://doi.org/10.1007/s00784-013-0986-3  

12.	 Padgett DA, Sheridan JF, Dorne J, Berntson GG, Candelora J, Glaser R. Social stress and the reactiva-
tion of latent herpes simplex virus type 1. Proc Natl Acad Sci [Internet]. 1998 Jun 9;95(12):7231-5.  
https://doi.org/10.1073/pnas.95.12.7231  

13.	 Divito S, Cherpes TL, Hendricks RL. A Triple Entente: Virus, Neurons, and CD8+ T Cells Maintain HSV-1 La-
tency. Immunol Res [Internet]. 2006;36(1-3):119-26. https://doi.org/10.1385/IR:36:1:119  

14.	 Egan KP, Wu S, Wigdahl B, Jennings SR. Immunological control of herpes simplex virus infections. J Neuro-
virol [Internet]. 2013 Aug 14;19(4):328-45. https://doi.org/10.1007/s13365-013-0189-3  

15.	 Kinchington PR, Leger AJS, Guedon JMG, Hendricks RL. Herpes simplex virus and varicella zoster virus, the hou-
se guests who never leave. Herpesviridae [Internet]. 2012;3(1):5. https://doi.org/10.1186/2042-4280-3-5  

16.	 Chi CC, Wang SH, Delamere FM, Wojnarowska F, Peters MC, Kanjirath PP. Interventions for prevention of 
herpes simplex labialis (cold sores on the lips). Cochrane Database Syst Rev [Internet]. 2015 Aug 7;(8). 
https://doi.org/10.1002/14651858.CD010095.pub2  

17.	 McQuillan G, Kruszon-Moran D, Flagg EW, Paulose-Ram R. Prevalence of Herpes Simplex Virus Type 1 and 
Type 2 in Persons Aged 14-49: United States, 2015-2016. NCHS Data Brief [Internet]. 2018;(304):1-8. Availa-
ble from: https://www.cdc.gov/nchs/data/databriefs/db304_table.pdf#3  

18.	 King DH. History, pharmacokinetics, and pharmacology of acyclovir. J Am Acad Dermatol [Internet]. 1988 
Jan;18(1):176-9. https://doi.org/10.1016/S0190-9622(88)70022-5  

19.	 Boitsaniuk SI, Levkiv M, Fedoniuk LY, Kuzniak NB, Bambuliak A V. ACUTE HERPETIC STOMATITIS: CLINICAL 
MANIFESTATIONS, DIAGNOSTICS AND TREATMENT STRATEGIES. Wiad Lek [Internet]. 2022 [cited 2023 Aug 
7];75(1):318-23. https://doi.org/10.36740/WLek202201229  

20.	 Chiang YT, Hwang MJ, Lee YP, Chiang CP. Differential diagnosis between herpetic gingivostomatitis 
and herpetiform aphthous ulcerations. J Dent Sci [Internet]. 2020 Sep 1 [cited 2023 Aug 7];15(3):386-7.  
https://doi.org/10.1016/j.jds.2020.06.001  

https://doi.org/10.1016/j.vaccine.2016.03.111
https://doi.org/10.3390/v15010225
https://doi.org/10.1111/j.1600-0714.2007.00586.x
https://doi.org/10.4103/0975-962X.158186
https://www.who.int/news-room/fact-sheets/detail/herpes-simplex-virus
https://www.who.int/news/item/01-05-2020-billions-worldwide-living-with-herpes
https://doi.org/10.1146/annurev-micro-092412-155654
https://doi.org/10.1016/j.jaad.2007.06.027
https://doi.org/10.1016/j.bbi.2009.04.009
https://doi.org/10.1007/s00784-013-0986-3
https://doi.org/10.1073/pnas.95.12.7231
https://doi.org/10.1385/IR:36:1:119
https://doi.org/10.1007/s13365-013-0189-3
https://doi.org/10.1186/2042-4280-3-5
https://doi.org/10.1002/14651858.CD010095.pub2
https://www.cdc.gov/nchs/data/databriefs/db304_table.pdf#3
https://doi.org/10.1016/S0190-9622(88)70022-5
https://doi.org/10.36740/WLek202201229
https://doi.org/10.1016/j.jds.2020.06.001


336

Ruiz-Correa et al.

IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

21.	 Tovaru S, Parlatescu I, Tovaru M, Cionca L. Gingivoestomatitis herpética primaria en niños y adultos. Quin-
tessence Publicación Int Odontol [Internet]. 2010 Apr 1 [cited 2023 Aug 7];23(4):165-70. Available from: 
https://www.elsevier.es/es-revista-quintessence-9-articulo-gingivoestomatitis-herpetica-primaria-ninos-
adultos-X0214098510504790  

22.	 Aslanova M, Ali R, Zito PM. Herpetic Gingivostomatitis. StatPearls [Internet]. 2023 Mar 7 [cited 2023 Aug 7]; 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK526068/  

23.	 Al-Maweri SA, Kalakonda B, AlAizari NA, Al-Soneidar WA, Ashraf S, Abdulrab S, et al. Efficacy of low-level 
laser therapy in management of recurrent herpes labialis: a systematic review. Lasers Med Sci [Internet]. 
2018 Sep 25;33(7):1423-30. https://doi.org/10.1007/s10103-018-2542-5  

24.	 Mondal D. Acyclovir. In: xPharm: The Comprehensive Pharmacology Reference [Internet]. StatPearls Pu-
blishing; 2007 [cited 2023 Aug 7]. p. 1-4. https://doi.org/10.1016/B978-008055232-3.61161-4  

25.	 Cernik C, Gallina K, Brodell RT. The treatment of herpes simplex infections: an evidence-based review. Arch 
Intern Med [Internet]. 2008;168(11):1137-44. https://doi.org/10.1001/archinte.168.11.1137  

26.	 Dadwal SS, Ito JI. Herpes Simplex Virus Infections. In: Harper’s Textbook of Pediatric Dermatology [Inter-
net]. Wiley; 2019. p. 598-611. https://doi.org/10.1002/9781119142812.ch50  

27.	 Emmert DH. Treatment of common cutaneous herpes simplex virus infections. Am Fam Physician [Inter-
net]. 2000;61(6):1697-708. Available from: https://pubmed.ncbi.nlm.nih.gov/10750877/  

28.	 Arduino PG, Porter SR. Oral and perioral herpes simplex virus type 1 (HSV-1) infection: Re-
view of its management. Oral Dis [Internet]. 2006 May [cited 2020 Aug 10];12(3):254-70.  
https://doi.org/10.1111/j.1601-0825.2006.01202.x  

29.	 O-Brien JJ, Campoli-Richards DM. Acyclovir. Drugs [Internet]. 1989 Mar;37(3):233-309.  
https://doi.org/10.2165/00003495-198937030-00002  

30.	 Arndt KA. Adverse reactions to acyclovir: Topical, oral, and intravenous. J Am Acad Dermatol [Internet]. 
1988;18(1):188-90.  https://doi.org/10.1016/S0190-9622(88)70025-0  

31.	 Dorsky DI. Drugs Five Years Later: Acyclovir. Ann Intern Med [Internet]. 1987;107(6):859.  
https://doi.org/10.7326/0003-4819-107-6-859  

32.	 Ariza-Heredia EJ, Chemaly RF, Shahani LR, Jang Y, Champlin RE, Mulanovich VE. Delay of alternative an-
tiviral therapy and poor outcomes of acyclovir-resistant herpes simplex virus infections in recipients 
of allogeneic stem cell transplant - a retrospective study. Transpl Int [Internet]. 2018 Jun;31(6):639-48.  
https://doi.org/10.1111/tri.13142  

33.	 Yue Z, Shi J, Li H, Li H. Association between concomitant use of acyclovir or valacyclovir with NSAIDs and 
an increased risk of acute kidney injury: Data mining of FDA adverse event reporting system. Biol Pharm 
Bull [Internet]. 2018;41(2):158-62. https://doi.org/10.1248/bpb.b17-00547   

34.	 Avci P, Gupta A, Sadasivam M, Vecchio D, Pam Z, Pam N, et al. Low-level laser (light) therapy (LLLT) in skin: 
stimulating, healing, restoring. Semin Cutan Med Surg [Internet]. 2013 Mar;32(1):41-52. Available from: 
https://scinapse.io/papers/2158496938  

35.	 Gupta A, Avci P, Sadasivam M, Chandran R, Parizotto N, Vecchio D, et al. Shining light on na-
notechnology to help repair and regeneration. Biotechnol Adv [Internet]. 2013;31(5):607-31.  
https://doi.org/10.1016/j.biotechadv.2012.08.003  

36.	 Brosseau L, Welch V, Wells GA, de Bie R, Gam A, Harman K, et al. Low level laser therapy (Classes I, 
II and III) for treating rheumatoid arthritis. Cochrane Database Syst Rev [Internet]. 2005 Oct 19;(4):1-8.  
https://doi.org/10.1002/14651858.CD002049.pub2  

37.	 Jamtvedt G, Dahm KT, Christie A, Moe RH, Haavardsholm E, Holm I, et al. Physical Therapy Interventions 
for Patients With Osteoarthritis of the Knee: An Overview of Systematic Reviews. Phys Ther [Internet]. 2008 
Jan 1;88(1):123-36. https://doi.org/10.2522/ptj.20070043  

38.	 Bjordal JM, Lopes-Martins RA, Joensen J, Couppe C, Ljunggren AE, Stergioulas A, et al. A systematic review with 
procedural assessments and meta-analysis of Low Level Laser Therapy in lateral elbow tendinopathy (tennis el-
bow). BMC Musculoskelet Disord [Internet]. 2008 Dec 29;9(1):75. https://doi.org/10.1186/1471-2474-9-75  

https://www.elsevier.es/es-revista-quintessence-9-articulo-gingivoestomatitis-herpetica-primaria-ninos-adultos-X0214098510504790
https://www.elsevier.es/es-revista-quintessence-9-articulo-gingivoestomatitis-herpetica-primaria-ninos-adultos-X0214098510504790
https://www.ncbi.nlm.nih.gov/books/NBK526068/
https://doi.org/10.1007/s10103-018-2542-5
https://doi.org/10.1016/B978-008055232-3.61161-4
https://doi.org/10.1001/archinte.168.11.1137
https://doi.org/10.1002/9781119142812.ch50
https://pubmed.ncbi.nlm.nih.gov/10750877/
https://doi.org/10.1111/j.1601-0825.2006.01202.x
https://doi.org/10.2165/00003495-198937030-00002
https://doi.org/10.1016/S0190-9622(88)70025-0
https://doi.org/10.7326/0003-4819-107-6-859
https://doi.org/10.1111/tri.13142
https://doi.org/10.1248/bpb.b17-00547
https://scinapse.io/papers/2158496938
https://doi.org/10.1016/j.biotechadv.2012.08.003
https://doi.org/10.1002/14651858.CD002049.pub2
https://doi.org/10.2522/ptj.20070043
https://doi.org/10.1186/1471-2474-9-75


Ruiz-Correa et al.

337
IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

39.	 Tumilty S, Munn J, McDonough S, Hurley DA, Basford JR, Baxter GD. Low Level Laser Treatment of Tendi-
nopathy: A Systematic Review with Meta-analysis. Photomed Laser Surg [Internet]. 2010 Feb;28(1):3-16. 
https://doi.org/10.1089/pho.2008.2470  

40.	 Chow RT, Johnson MI, Lopes-Martins RA, Bjordal JM. Efficacy of low-level laser therapy in the management of 
neck pain: a systematic review and meta-analysis of randomised placebo or active-treatment controlled trials. 
Lancet [Internet]. 2009 Dec;374(9705):1897-908. https://doi.org/10.1016/S0140-6736(09)61522-1  

41.	 Bjordal JM, Couppé C, Chow RT, Tunér J, Ljunggren EA. A systematic review of low level laser therapy with 
location-specific doses for pain from chronic joint disorders. Aust J Physiother [Internet]. 2003;49(2):107-
16. https://doi.org/10.1016/S0004-9514(14)60127-6  

42.	 Clavel DH, Catalano M, López Isasi PH. Láser de alta potencia en kinesiología deportiva. Rev Iberoam Fisioter 
Kinesiol [Internet]. 2006 [cited 2023 Aug 7];9(2):68-77. https://doi.org/10.1016/S1138-6045(06)73118-5  

43.	 Ahmad MA, Hamid MS, Yusof A. Effects of low-level and high-intensity laser therapy as adjuncti-
ve to rehabilitation exercise on pain, stiffness and function in knee osteoarthritis: a systematic review 
and meta-analysis. Physiotherapy (United Kingdom) [Internet]. 2022 [cited 2023 Aug 7];114:85-95.  
https://doi.org/10.1016/j.physio.2021.03.011  

44.	 Oltra-Arimon D, España-Tost AJ, Berini-Aytés L, Gay-Escoda C. Aplicaciones del láser de 
baja potencia en Odontología. RCOE [Internet]. 2004 [cited 2023 Aug 7];9(5):517-24 h 
ttps://doi.org/10.4321/S1138-123X2004000500003  

45.	 González BM, Hernández A, Estevez A. Tratamiento del herpes simple labial con láser de baja potencia. Co-
lomb Med [Internet]. 2008;39(2):175-81. Available from: http://www.redalyc.org/articulo.oa?id=28339206  

46.	 Moher D, Liberati A, Tetzlaff J, Altman DG, Altman D, Antes G, et al. Preferred reporting items for syste-
matic reviews and meta-analyses: The PRISMA statement (Chinese edition). J Chinese Integr Med. 2009 
Sep;6(7):e1000097. https://doi.org/10.3736/jcim20090918  

47.	 Petroni S, Das M, Sawyer SM. Protection versus rights: age of marriage versus age of sexual consent. Lancet 
Child Adolesc Heal [Internet]. 2019;3(4):274-80. https://doi.org/10.1016/S2352-4642(18)30336-5  

48.	 Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ (editors), et al.  Cochrane Handbook for sys-
tematic reviews of interventions version. In: The Cochrane Collaboration [Internet]. 2011. Available from: 
http://handbook.cochrane.org/   

49.	 Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: an emerging con-
sensus on rating quality of evidence and strength of recommendations. BMJ [Internet]. 2008 Apr 
26;336(7650):924-6. https://doi.org/10.1136/bmj.39489.470347.AD  

50.	 Hargate G. A randomised double-blind study comparing the effect of 1072-nm light against pla-
cebo for the treatment of herpes labialis. Clin Exp Dermatol [Internet]. 2006 Sep;31(5):638-41.  
https://doi.org/10.1111/j.1365-2230.2006.02191.x  

51.	 Dougal G, Kelly P. A pilot study of treatment of herpes labialis with 1072 nm narrow waveband light. Clin 
Exp Dermatol [Internet]. 2001 Mar;26(2):149-54. https://doi.org/10.1046/j.1365-2230.2001.00783.x  

52.	 Dougal G, Lee SY. Evaluation of the efficacy of low-level light therapy using 1072 nm infrared light 
for the treatment of herpes simplex labialis. Clin Exp Dermatol [Internet]. 2013 May;38(7):713-8.  
https://doi.org/10.1111/ced.12069  

53.	 Schindl A, Neumann R. Low-intensity laser therapy is an effective treatment for recurrent herpes simplex 
infection. Results from a randomized double-blind placebo- controlled study. J Invest Dermatol [Internet]. 
1999 Aug;113(2):221-3. https://doi.org/10.1046/j.1523-1747.1999.00684.x  

54.	 Muñoz-Sanchez PJ, Capote-Femenías JL, Díaz-Tejeda A, Tunér J. The effect of 670-nm low laser therapy on herpes 
simplex type 1. Photomed Laser Surg [Internet]. 2012 Jan;30(1):37-40. https://doi.org/10.1089/pho.2011.3076  

55.	 Honarmand M, Farhadmollashahi L, Vosoughirahbari E. Comparing the effect of diode laser against 
acyclovir cream for the treatment of herpes labialis. J Clin Exp Dent [Internet]. 2017;9(6):e729-32. Available 
from: http://www.medicinaoral.com/medoralfree01/aop/53679.pdf  

https://doi.org/10.1089/pho.2008.2470
https://doi.org/10.1016/S0140-6736(09)61522-1
https://doi.org/10.1016/S0004-9514(14)60127-6
https://doi.org/10.1016/S1138-6045(06)73118-5
https://doi.org/10.1016/j.physio.2021.03.011
https://doi.org/10.4321/S1138-123X2004000500003
https://doi.org/10.4321/S1138-123X2004000500003
http://www.redalyc.org/articulo.oa?id=28339206
https://doi.org/10.3736/jcim20090918
https://doi.org/10.1016/S2352-4642(18)30336-5
http://handbook.cochrane.org/
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1111/j.1365-2230.2006.02191.x
https://doi.org/10.1046/j.1365-2230.2001.00783.x
https://doi.org/10.1111/ced.12069
https://doi.org/10.1046/j.1523-1747.1999.00684.x
https://doi.org/10.1089/pho.2011.3076
http://www.medicinaoral.com/medoralfree01/aop/53679.pdf


338

Ruiz-Correa et al.

IATREIA. Vol. 37 Núm. 3. (2024). DOI 10.17533/udea.iatreia.273

56.	 De-Carvalho RR, De Paula-Eduardo F, Ramalho KM, Antunes JLF, Bezinelli LM, De Magalhães MHCG, et 
al. Effect of laser phototherapy on recurring herpes labialis prevention: An in vivo study. Lasers Med Sci 
[Internet]. 2010 May 11;25(3):397-402. https://doi.org/10.1007/s10103-009-0717-9  

57.	 Ramalho KM, Cunha SR, Gonçalves F, Escudeiro GS, Steiner-Oliveria C, Horliana ACRT, et al. Photo-
dynamic therapy and Acyclovir in the treatment of recurrent herpes labialis: A controlled randomi-
zed clinical trial. Photodiagnosis Photodyn Ther [Internet]. 2021 Mar 1 [cited 2021 Apr 23];33:102093.  
https://doi.org/10.1016/j.pdpdt.2020.102093  

58.	 Chen F, Xu H, Liu J, Cui Y, Luo X, Zhou Y, et al. Efficacy and safety of nucleoside antiviral drugs for 
treatment of recurrent herpes labialis: a systematic review and meta-analysis. J Oral Pathol Med [Internet]. 
2017;46(8):561-8. https://doi.org/10.1111/jop.12534  

59.	 Ishii J, Fujita K, Komori T. Laser surgery as a treatment for oral leukoplakia. Oral Oncol [Internet]. 
2003;39(8):759-69. https://doi.org/10.1016/S1368-8375(03)00043-5  

60.	 Landis S. Is Phototherapy an Effective Treatment for Herpes Simplex Labialis? [Internet]. PCOM Physi-
cian Assistant Studies Student Scholarship. 2017. Available from: https://digitalcommons.pcom.edu/cgi/
viewcontent.cgi?article=1410&context=pa_systematic_reviews 

https://doi.org/10.1007/s10103-009-0717-9
https://doi.org/10.1016/j.pdpdt.2020.102093
https://doi.org/10.1111/jop.12534
https://doi.org/10.1016/S1368-8375(03)00043-5
https://digitalcommons.pcom.edu/cgi/viewcontent.cgi?article=1410&context=pa_systematic_reviews
https://digitalcommons.pcom.edu/cgi/viewcontent.cgi?article=1410&context=pa_systematic_reviews

