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Sublingual laser blood irradiation (SLBI) was applied into a randomized, single-blind, placebo-controlled study in juvenile
idiopathic arthritis (JIA), aimed at inducing disease remission. 105 children with JIA, without an adequate response to classical
treatment, were administrated a disease modifying drug (Methotrexate) and were randomly assigned to three groups. Group I
(36 patients) received SLBI with the Weberneedle Lasershower Mouth Applicator with three wavelengths (635 nm, 536 nm, and
405 nm), 5mWmaximum output power each, in continuous mode, simultaneously, for 20 minutes daily, 7 successive sessions per
month, repeated every 7 weeks, for three times. Group II (36 patients) received placebo SLBI. Group III (33 patients) received only
treatment with Methotrexate. Evaluation was performed using American College of Rheumatology Pediatric criteria (ACR Pedi)
at study enrollment and at 8, 16, 24, and 48 weeks. At the end of study, there was an improvement of the ACR Pedi 30 by 86.11%
in SLBI group compared to only 61.11% in Group II, respectively, and 60.6% in Group III (𝑃 = 0.001), with significant statistical
differences. SLBI has reduced the pain, lowered the number of articulations with movement limitation, increased the quality of life,
and made it possible to avoid the administration of biological agents.

1. Introduction

A generation ago, children with arthritis faced a lifetime
of pain and disability. Juvenile idiopathic arthritis (JIA), an
umbrella term covering multiple distinct categories, previ-
ously called juvenile rheumatoid arthritis until recent reclas-
sification, is one of the most common chronic diseases of
childhood, featuring arthritis of unknown etiology [1, 2].

JIA is a heterogeneous autoimmune chronic inflamma-
tory disease which occurs before the age of 16, characterized
by chronic pain with persistent arthritis, for at least six weeks,
in one or more joints, and/or extra-articular manifestations,
with a wide spectrum of presentations and subsets, and can

lead to severe disability, due to periods of remission and flares
[3].

This heterogeneity with respect to clinical, demographic,
and genetic features among the JIA subtypes is translating
into heterogeneity in the responses to treatment [2].

Arthritis with synovial proliferation, triggered by the
secretion of proinflammatory factors and the formation of
granular tissue with monocytes, macrophages, lymphocytes,
and other immune cells, will lead to progressive destruction
of the articular structures [4].

More than one-third of children have ongoing active
disease into adulthood with sequelae from chronic inflam-
mation [5].
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Patients withmoderate or severe forms of JIA tend to have
a worse prognosis, even with the early use of disease modi-
fying antirheumatic drugs (DMARDs). These patients have
considerable morbidity from joint damage, osteoporosis,
growth retardation, psychosocial morbidity, reduced quality
of life, and educational or employment disadvantage [6].

Chronic pain has a large and wholly negative impact on
the physical and psychological well-being of patients and
their family. Childhood chronic pain is a modern public
health disaster, which is only now coming to light [4].

Today, there are a multitude of treatment options, includ-
ing biological agents and complementary alternatives [1, 7].
Goals of any JIA management are to control inflammation,
relieve pain, prevent or control joint damage, and maximize
joint and body function.

In the last years, an early aggressive therapy with a
combination ofMethotrexate and biological agents to sustain
clinically inactive disease in children with JIA, more often
than treatment with Methotrexate alone, was applied [8].

Unfortunately, side effects of biological agents, which
suppress the immune system (and thus inflammation related
to arthritis), can have an increased risk of infection [9] and
others.

So, the newest treatment goals in JIA should aim to
induce remission with the least toxicity from medications
with hopes of a prolonged remission, particularly important
in pediatrics, in which the rate of progression and the onset of
debility can be rapid, affecting the quality of life of the future
adult.

New clinical innovations are challenging advances in
medical treatments using intravenous laser blood irradiation
(ILBI) [10].

Recently, ILBI and the biological agent etanercept were
applied in a medical effort to achieve early control of
inflammation, to prevent joint damage or loss of function,
and to decrease pain and systemic damage in JIA [11].

Also, a synergistic anti-inflammatory effect of ILBI
was proved, if applied additionally in combination with
tocilizumab, in case of a therapy-resistant severe form of JIA
[12].

Juvenile arthritis imposes a societal burden of significant
health care costs [13], and the expensive biological agents
are increasingly prescribed, earlier in the disease and in
patients with JIA with lower disease activity. These changes
are accompanied by only short-term better disease outcomes
[14].

New methods to modulate the activity of the immune
system in JIA and to enhance the efficacy of medication
are extremely necessary. These should bring unique and
truly remarkable pain relief; they should be noninvasive,
nonpharmaceutical, not addictive, with no significant side
effects, or even free of side effects, using no injections, of
which the children are afraid.

Aim of this study was to introduce a new technique
in the field of photoenergy and to investigate the effects
of complex photobiomodulation, that is, sublingual laser
blood irradiation (SLBI) (transmucosal irradiation under the
tongue) in JIA patients, with different wavelengths that scan
the whole visible spectrum.

Blood circulation is very abundant on children’s dorsal
tongue, so laser irradiation of this area can bring great
benefits, being noninvasive and painless, compared with the
intravenous laser blood irradiation (ILBI) in this pathology.

2. Patients and Methods

2.1. Study Design. Between 01.02.2012 and 01.02.2014, 105
children were included in a prospective, randomized, single-
blind, placebo-controlled study at the Second Pediatric Clinic
of the St. Mary Emergency Hospital for Children, Iasi, Roma-
nia. Eligible patients were 7 to 16 years of age (mean age ± SD:
10.2 ± 4.3 years), diagnosed with different subtypes of active
juvenile idiopathic arthritis (Table 1), taking into account the
classification criteria for JIA established by the International
League of Associations for Rheumatology (ILAR) [15].

Patients had persistent disease (≥6 months) and inad-
equate responses to nonsteroidal anti-inflammatory drugs
(NSAIDs) and glucocorticoids. All the patients were admin-
istrated a disease modifying drug, Methotrexate, in a dose
of 0.6mg/kg, one intramuscular or subcutaneous adminis-
tration per week (maximum 20mg/week), and were ran-
domly assigned to three groups for the sublingual irradiation
study, as a complementary method of therapy. All patients
receiving Methotrexate were also prescribed 1mg/day folic
acid.

To eliminate bias in the treatment assignment, partici-
pants were randomly allocated to one of three study groups
with equal probability using a randomized design. Group
I, of 36 patients, received sublingual laser blood irradiation
with the Weberneedle Lasershower Mouth Applicator, from
the Weber Medical laser device with three wave lengths
(635 nm, 536 nm, and 405 nm), 5mW maximum output
power each, in continuous mode, simultaneously, 20 minutes
each session. The patients underwent one session daily, 7
successive sessions per month, repeated every 7 weeks for
three times, for a total of 24 weeks, that is, with a 7-week
interval between each set of photobiomodulations. Group
II, of 36 patients, received placebo sublingual laser blood
irradiation. Group III, 33 patients, received only treatment
with Methotrexate.

All the patients could benefit from steroid therapy at a
maximum dose of 0.5mg/kg/day, analgesics, and individual-
ized physical therapy.

All patients and their parents or legal guardian were fully
informed of all aspects of this health care related research and
all their questions were answered. The possible side effects
and benefits of photobiomodulation, that is, SLBI, were fully
explained to the enrolled patients and their parents. The
patients and their parents were fully aware of the existence
of the placebo group and they were guaranteed that the ones
who would be in the placebo group would be offered, at the
end of the study, a real SLBI trial, identical with the one the
patients inGroup I had, should theywish. Awritten informed
consent was signed by parents or legal guardian of each JIA
patient included in the study.

This research was in accordance with the Declaration of
Helsinki on ethical principles for medical research involving
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Table 1: Baseline demographic and clinical characteristics of the JIA patients at the initiation of the study.

Characteristics Group I
(𝑛 = 36)

Group II
(𝑛 = 36)

Group III
(𝑛 = 33) Statistical significance

Subtype JIA
RF negative polyarthritis—number (%) 11 (30.55) 11 (30.55) 10 (30.30) [NS]
RF positive polyarthritis—number (%) 7 (19.44) 9 (25.00) 6 (18.18) [NS]
Enthesitis-related arthritis—number (%) 9 (25.00) 8 (22.22) 6 (18.18) [NS]
Oligoextensive—number (%) 8 (22.22) 7 (19.44) 10 (30.30) [NS]
Psoriatic arthritis—number (%) 1 (2.77) 1 (2.77) 1 (3.03) [NS]
Female sex—number (%) 19 (52.77) 17 (47.22) 18 (54.54) [NS]
Age—yrs 10.0 ± 4.3 10.6 ± 4.4 10.0 ± 4.1 [NS]
Weight—kg 32.7 ± 15.6 31.8 ± 15.8 31.9 ± 16.1 [NS]
Duration of disease—yrs 3.1 ± 2.0 3.2 ± 2.3 3.2 ± 1.0 [NS]

Prior use of DMARDs (mean dose)
Methotrexate (mg/wk) 18.4 ± 2.1 18.2 ± 2.1 18.9 ± 2.0 [NS]
Sulfasalazine (g/day) 1.0 ± 0.5 1.2 ± 0.50 1.0 ± 0.25 [NS]
Hydroxychloroquine (mg/day) 200 ± 0.5 190 ± 0.5 200 ± 0.5 [NS]
Oral glucocorticoid (mg/kg/day)∗ 0.49 ± 0.18 0.49 ± 0.19 0.49 ± 0.17 [NS]

NS: nonsignificant difference between the groups, 𝑃 value ≥ 0.05. SD: standard deviation. RF: rheumatoid factor. ∗For each oral glucocorticoid used, the
prednisone equivalent was calculated.

human subjects. Ethical approval of the medical institution
mentioned above was given.

The most important inclusion criterion in the study
was patients with persistent active JIA (with course ≥6
months prior to study entry) and inadequate responses to
nonsteroidal anti-inflammatory drugs (NSAIDs) and gluco-
corticoids, assigned to one of the following JIA subtypes:
rheumatoid factor positive or negative JIA, enthesitis related
arthritis, extended oligoarticular JIA, and polyarticular juve-
nile psoriatic arthritis. Other inclusion criteria were being
aged between 7 and 16 years at the study enrollment and no
evidence of current, active tuberculosis (TB) or old, inactive
TB.

Exclusion criteria were patients having active infections,
risk of sepsis, a history of or ongoing chronic or recurrent
infectious disease (hepatitis, with B or C virus, HIV, etc.),
a known history of demyelinating diseases such as multiple
sclerosis, a history of malignancies or lymphoproliferative
disease, including lymphoma, and active uveitis and pregnant
or sexually active female patients without using effective
contraception. Other exclusion criteria were related to SLBI,
such as history of epilepsy or sensitivity to light.

The study was conducted over a 48-week period and had
two parts: the SLBI phase (24 weeks) and a 24-week extension
phase to follow the evolution of the patients; that is, it was a
12-month follow-up study.

The administration should be discontinued in case of
adverse effects, such as dysphagia, nausea, vomiting, mucous
ulcerations, headache, rash, and abdominal pain.

2.2. Sublingual Laser Blood Irradiation. Laser equipment
consisted of Weberneedle Endolaser with the Weberneedle
Lasershower Mouth Applicator (Figures 1 and 2).

All the patients in Group I received SLBI with three
wavelengths (635 nm, 536 nm, and 405 nm), 5mWmaximum
output power each, in continuous mode, simultaneously, for
20 minutes daily, 7 successive sessions per month, repeated
every 7 weeks, for three times.

For hygienic reasons, a transparent foil is wrapped tightly
around the tip of the probe (Figure 3). Its exact placement
underneath the tongue is important, as the blood vessels are
located there.

The SLBI protocol was the same for both Groups I and
II, but the placebo patients did not effectively receive the
laser radiation through theWeberneedle LasershowerMouth
Applicator. None of the patients knew if they actually received
laser or placebo, as they were asked to relax with eyes closed
and wear special goggles (Figure 2).

2.3. Assessment and Outcomes. The patients were evalu-
ated using the ACR (American College of Rheumatology)
Pediatric core set for improvement in JIA, which includes
the following six variables: physician’s global assessment of
disease activity (with scores ranging from 0 to 100 indicating
the level of active disease), the parent’s or patient’s global
assessment of overall well-being (with scores ranging from
0 to 100 indicating the level of active disease), the physical
function (as assessed with the use of the Disability Index of
the Childhood Health Assessment Questionnaire (CHAQ-
DI), with scores ranging from0 to 3 indicating the level of dis-
ability), the number of joints with active arthritis, the number
of joints with limited range of motion, and the erythrocyte
sedimentation rate (ESR normal values <15mm/h) [15–19].

The ACR Pediatric 30 (ACR Pedi 30) response represents
a minimum of 30% improvement from baseline in a mini-
mum of three out of six components, with a worsening by
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Figure 1: Weberneedle Endolaser (identical systems are available
at the Medical University of Graz and the St. Mary Emergency
Hospital for Children, Iasi). The following wavelengths were used
for sublingual laser treatment: 630 nm (red), 536 nm (green), and
405 nm (violet).

Figure 2: Patient during treatment with the Weberneedle Laser-
showerMouthApplicator, fromWeberMedical GmbH, Lauenförde,
Germany.

>30% in nomore than one component.TheACR Pediatric 50
(ACR Pedi 50) response requires 50% improvement in three
out of six components with worsening of 30% in no more
than one component. The ACR Pediatric 70 (ACR Pedi 70)
requires 70% improvement in three out of six components
with worsening of 30% in no more than one component.
The ACR Pediatric 90 (ACR Pedi 90) is also defined as 90%
improvement in a minimum of three core set variables with
worsening of one variable by no more than 30% [16].

Clinical assessment and the laboratory findings were
performed at study entry (baseline characteristics) (Table 1)
and at every 8-week interval of time, before starting each new
SLBI set of sessions, for three times, and at 48 weeks (end of
study).

The qualified staff who carried out the SLBI knew about
the patient being assigned to one group or another, but all
the necessary measures were taken so as not to influence the
patients’ outcome.

In order to avoid any bias of the results, as a single-
blind study, the certified physical therapists who tested the
functional assessment of the joints, included in the ACR Pedi
core set data, did not know to which particular study group
the patients belonged.

Appropriate statistical analyses were employed. The data
in this study were analyzed at the initiation of the therapy,
at 8 weeks, 16 weeks, and 24 weeks, and after 12 months of

Figure 3: Sublingual laser blood irradiation technique.

treatment. The statistical analysis followed the comparison
of the groups, performing 𝑡-student test. The median values
and the standard deviationwere calculated for all quantifiable
data.

A value of 𝑃 < 0.05 was considered statistically signifi-
cant, and a value of 𝑃 ≥ 0.05 was considered nonsignificant.
The basic statistical analysis and chart generation were done
using MS Excel 2010 software.

3. Results

All 105 participants enrolled in the study completed the study.
Baseline demographic and clinical variables at entry are

shown in Table 1. No significant entry differences existed
between the three groups.

At the first evaluation, after 8 weeks from the initiation
of this trial, the patients treated with SLBI already displayed
a better improvement in all six parameters of the ACR core
set data compared with the placebo group, or Group III,
respectively.

At 8-week assessment phase, with respect to the ACR
Pedi criteria, 61.11% of the patients in Group I, compared
to only 33.33% of the patients in Group II and 30.30% of
the patients in Group III, respectively, fulfilled the Pedi 30
response (Figures 4, 5, and 6). No patient met the ACR Pedi
90 response at this phase.

Improvement in Group I was even better at 16-week
assessment, where JIA ACR30/50/70/90 responses achieved
were 72.22%, 41.66%, 19.44%, and 5.55%, respectively, com-
pared with only 33.33%, 13.88%, 2.77%, and 0.00% JIA
ACR30/50/70/90 responses in the placebo group, or 36.36%,
18.18%, 3.03%, and 0.00% JIA ACR30/50/70/90 responses in
Group III, respectively (Figures 4–6).

Patients given SLBI had a greater chance of achieving JIA
ACR30/50/70/90 responses at week 24 in comparison with
the placebo patients or the Methotrexate group (Table 2).

The differences in the proportions of SLBI patients and
placebo patients or Methotrexate group at each JIA ACR
response level were statistically significant (𝑃 < 0.001).

The whole evolution of the ACR core outcome variables
reflected in the JIA ACR30/50/70/90 responses in each group
at 8 weeks, 16 weeks, 24 weeks, and 48 weeks, respectively, is
represented in Figures 4–6.
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Figure 4: Evolution of ACR Pedi 30/50/70/90 responses in SLBI
group.
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Figure 5: Evolution of ACR Pedi 30/50/70/90 responses in placebo
group.

At the end of the study, the proportion of responders
showing the best ACR Pedi responses was higher in patients
receiving SLBI, compared with those in Groups II and III.

The efficacy of SLBI proved to trigger a positive evolution
of the individual ACR core outcome variables, as presented
in Table 2.

At the final evaluation, the SLBI patients continued
to display a more significant improvement in comparison
with the patients in the other two groups, in all aspects
encompassed in the ACR core set data.

All the patients completed the study and were closely
monitored for possible side effects of SLBI and/or drugs.
There were no side effects of laser therapy and no patient
manifested any major adverse reactions to medication.
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Figure 6: Evolution of ACR Pedi 30/50/70/90 responses in Group
III.

4. Discussions

Children with chronic diseases (such as juvenile arthritis)
often have difficulty following a treatment program consis-
tently. No one likes to take medications, do special exercises,
or wear splints over a long period of time.

Nowadays, the treatment of juvenile idiopathic arthritis
became a revolution in care, because there are a multitude of
treatment options, including a variety of biologics targeting
key cytokines and other inflammatory mediators. Among
the conventional disease modifying antirheumatic drugs,
Methotrexate remains first-line therapy for most children
with juvenile idiopathic arthritis due to its long track record
of safety and effectiveness in the management of peripheral
arthritis [1].

Methotrexate (MTX) is an antimetabolite and antifolate
drug, used in treatment of cancer and some immune-
mediated inflammatory diseases [20].

Although MTX was originally designed as a chemother-
apy drug (in high doses), in low doses it is a generally safe and
well-tolerated drug in the treatment of JIA.

Folic acid is needed for the de novo synthesis of the
nucleoside thymidine, required for DNA synthesis. Also,
folate is needed for purine base synthesis, so all purine
syntheses will be inhibited. MTX, therefore, inhibits the
synthesis of DNA, RNA, thymidylates, and proteins [21].

For the treatment of arthritis, multiple mechanisms
appear to be involved including the inhibition of enzymes
involved in purine metabolism, leading to an accumulation
of adenosine; inhibition of T cell activation and suppression
of intercellular adhesion molecule expression by T cells;
increasing CD95 sensitivity of activated T cells; inhibition
of methyltransferase activity, leading to (de)activation of
enzyme activity relevant to immune system function [22].

Photobiomodulation or previously called photobiostimu-
lation has been clinically investigated for more than 30 years
in different pathologies. It was proved as noninvasive, as a
valuable alternative, or adjunct, to drugs. Old protocols and
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Table 2: Evolution from baseline of ACR core set data at the end of the sublingual laser blood irradiation.

Variable Group I (𝑛 = 36) Group II (𝑛 = 36) Group III (𝑛 = 33)
Baseline Weeks 24 Baseline Weeks 24 Baseline Weeks 24

ACR Pedi 30 response number (%) — 30 (83.33) — 20 (55.55) — 19 (57.57)
ACR core set of variables

Number of joints with active
arthritis 7.58 ± 2.32 3.94 ± 1.14

(𝑃 = 0.001) 7.5 ± 1.16 6.83 ± 1.23
(𝑃 = 0.02) 7.42 ± 2.66 6.66 ± 1.21

(𝑃 = 0.13)
Number of joints with limited range
of motion 17.63 ± 5.31 9.30 ± 2.81

(𝑃 = 0.001) 17.69 ± 14.6 13.80 ± 8.00
(𝑃 = 0.16) 17.09 ± 3.66 15.46 ± 2.65

(𝑃 = 0.04)
Physician’s global assessment of
overall disease activity 56.11 ± 10.76 31.25 ± 9.05

(𝑃 = 0.001) 55.15 ± 13.22 47.87 ± 12.69
(𝑃 = 0.01) 56.66 ± 7.52 51.46 ± 9.85

(𝑃 = 0.01)
Parent of patient global assessment
of overall well-being 58.05 ± 1.04 33.88 ± 0.33

(𝑃 = 0.001) 52.22 ± 13.01 46.66 ± 13.90
(𝑃 = 0.09) 60.30 ± 11.69 53.46 ± 14.9

(𝑃 = 0.03)

CHAQ-DI score 1.69 ± 0.68 1.05 ± 0.15
(𝑃 = 0.001) 1.55 ± 0.56 1.22 ± 0.50

(𝑃 = 0.01) 1.50 ± 0.54 1.20 ± 0.60
(𝑃 = 0.03)

ESR (mm/hr) 42.38 ± 23.35 17.58 ± 0.98
(𝑃 = 0.001) 42.22 ± 6.92 38.55 ± 6.85

(𝑃 = 0.02) 41.83 ± 10.28 36.80 ± 6.50
(𝑃 = 0.02)

laser devices hadmarginal success in the past. New lasers and
new protocols may have increased success with many types
of pain.The pathogenic mechanisms of pain in children with
rheumatic diseases are multifactorial and only treatment of
the disease itself is not sufficient to alleviate chronic pain [23].

Aims of this study were to provide new methods and
protocols to accelerate JIA remission and to be successful
at a substantially lower cost, to become accessible to JIA
sufferers across the globe, that is, to fulfill criteria of growth
and expansion.

Because the pathogenesis of rheumatic diseases in chil-
dren is multifactorial, the management should be interdisci-
plinary, consisting of both pharmacologic and nonpharma-
cologic interventions.

Many other factors besides disease activity contribute to
the pain experience in children with arthritis. More complex
pain treatments should be considered in those children who
continue to have significant residual pain.

There is a lack of generally accepted detailed treatment
guidelines for pain management in children with JIA. Given
our knowledge of the disease at present, in order to produce
successful results regarding chronic pain, it is essential not
only to rely on allopath medicine but also to take advantage
of the perfect combination between it and the complementary
methods, in a holistic approach.

Photobiostimulation is a natural treatment that provides
the living cells with an energy source in the form of photons.
Many diseases or dysfunctional problems of a bodily system
or organ can be successfully treated with this new technology.

As mentioned in the introduction, SLBI (transmucosal
irradiation under the tongue) is a noninvasive innovation
and has the potential to treat many diseases. However, to
the best of our knowledge, this study is the first in children.
Application of the different lasers is very easy, and the adverse
effects (inflammation) are very few compared to, for example,
needle acupuncture on the body or the tongue. In our
opinion, there are several indications for SLBI; it especially
may be an alternative for invasive laser blood irradiation.

Absorption of the photonic energy from the therapeutic
laser light is in the visible red and infrared spectrum. Laser is
absorbed by the chromophores in the target tissue. Param-
eters that determine effective tissue response to laser are
the wavelength, depth of penetration (power and time), and
number of photons (power and time). Generally speaking,
laser light causes a photochemical effect on the target tissue,
being absorbed by chromophores on cell membranes and
mitochondria, decreasing pain and inflammation, and stim-
ulating healing processes. State-of-the-art laser therapy was
radically changed in recent years due to the implementation
of new high-tech treatment methods and complex devices
(e.g., Weber Medical GmbH, Lauenförde, Germany) in an
integrative laser medicine field [23].

Low-level laser (light) therapy (LLLT) is a fast-growing
technology used to treat a multitude of conditions that
require stimulation of healing, relief of pain and inflam-
mation, and restoration of function. LLLT, phototherapy, or
photobiomodulation refers to the use of photons at a non-
thermal irradiance to alter biological activity.Themechanism
associated with the cellular photobiostimulation by LLLT is
not yet fully understood. From observation, it appears that
LLLT has a wide range of effects at themolecular, cellular, and
tissue levels [24]. The basic biological mechanism behind the
effects of LLLT is thought to be through absorption of red
and NIR light by mitochondrial chromophores, in particular
cytochrome c oxidase (CCO), which is contained in the
respiratory chain located within the mitochondria [25–27],
and perhaps also by photoacceptors in the plasmamembrane
of cells. Consequently, a cascade of events occurs in the
mitochondria, leading to biostimulation of various processes
[24].

Blood circulation is very abundant on children’s dorsal
tongue, so laser irradiation of this area can bring great
benefits, being noninvasive and painless. For the treatment
of arthritis, it seems that Methotrexate appears to be involved
in multiple mechanisms including the inhibition of enzymes
involved in purine metabolism, leading to accumulation
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of adenosine. Other triggered mechanisms by MTX are
inhibition of T cell activation and suppression of intercellular
adhesion molecule expression by T cells, increasing CD95
sensitivity of activated T cells, and inhibition of methyltrans-
ferase activity, leading to (de)activation of enzyme activity
relevant to immune system function [22].

Adenosine plays an important role in biochemical pro-
cesses, such as energy transfer—as adenosine triphosphate
(ATP) and adenosine diphosphate (ADP)—as well as in
signal transduction as cyclic adenosine monophosphate
(cAMP). Adenosine also plays a role in regulation of blood
flow to various organs through vasodilatation. Adenosine
is an endogenous purine nucleoside that modulates many
physiological processes. Thus, with regard to stress or injury,
the function of adenosine is primarily that of cytoprotec-
tion preventing tissue damage during instances of hypoxia,
ischemia, and so forth. Activation of A

2A receptors produces
a constellation of responses that in general can be classified as
anti-inflammatory [28].

Anti-inflammatory effect of MTXmay be due to its stim-
ulation of adenosine release. Meantime, photobiostimulation
may synergistically potentate the cascade of biochemical
processes linked to the energy transfer at mitochondrial level
(ATP, ADP, and cAMP). One of the most important effects
of LLLT is that it accelerates ATP production, by increasing
metabolism at the cellular level and enabling the ischemic
cells in the damaged tissue to heal and to attain their normal
functions.

The results of our study, reflected in the very good ACR
Pedi responses in SLBI group, proved that photobiomodula-
tion and MTX are acting synergistically.

Our hypothesis is that if we think of time in nanoseconds,
a possible picture of the complex processes triggered inside
the cells by both MTX and photobiomodulation in JIA
[29, 30] is an increased energy inside the damaged cells by
enhanced ATP production and, externally, by stimulating
vasodilation and increasing the rate at which nutrients are
delivered, andwaste products and cellular debris are removed
from injured cells, which may reduce edema and other
inflammatory reactions.

Obtaining a state of inactive disease induced by laser sub-
lingually applied allows avoiding the aggressive immunosup-
pressive drugs (biological agents) to children in development
and the high treatment costs.

Methotrexate and SLBI were well tolerated by JIA patients
and yielded optimal outcomes. Mixed benefits from MTX
and SLBI possibly indicate changes in the underlying biology
of JIA.

5. Conclusions

At the end of the study, in SLBI group, there was an
improvement of the ACR Pedi 30 by 86.11%, compared to
only 61.11% in Group II, respectively, and 60.6% in Group III
(𝑃 = 0.001), with significant statistical differences. SLBI has
reduced the pain, lowered the number of articulations with
movement limitation, increased the quality of life, and made
it possible to avoid the administration of biological agents.

We could conclude that SLBI as add-on Methotrexate
therapy had a significant impact on the JIA ACR responses
observed in our study.

SLBI is easy, noninvasive, and with high absorption
on intensely vascularized buccal mucosa, triggering rapid
systemic effects.

Our study could open the perspective of multiple treat-
ment options in immune-mediated inflammatory disease
using photobiomodulation, as an area of innovative and novel
research with significant clinical implications.
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