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ABSTRACT
Objective To assess the efficacy of oral low- level laser 
therapy (LLLT) – also known as photobiomodulation 
– in the reduction of oral mucositis experienced by 
children and young people with cancer undergoing 
chemotherapy.
Design A systematic review to evaluate the efficacy 
of oral LLLT for oral mucositis in children with cancer 
and the safety of oral LLLT in any age with cancer 
(International Prospective Register of Systematic 
Reviews/PROSPERO registration: CRD42018099772). 
Multiple databases and grey literature were screened. 
Randomised controlled trials were considered for 
assessing efficacy, and all studies were considered for 
assessing safety. Primary outcomes included severity 
of oral mucositis, oral pain and adverse events. Where 
results were compatible, meta- analysis was performed 
using a random- effects model. A narrative synthesis 
considered other outcome measures.
Results 14 studies (n>416 children) were included in 
the narrative synthesis of LLLT efficacy. 5 studies (n=380 
children and young people) were included in the meta- 
analyses. Results demonstrate that LLLT may reduce 
the severity of oral mucositis and the level of oral pain, 
but further randomised controlled trials are needed to 
confirm or deny this. There is vast variation in different 
trial protocols. Insufficient blinding between LLLT or sham 
therapy/control led to a strong risk of performance bias. 
75 studies (encompassing 2712 patients of all ages who 
had undergone LLLT) demonstrated minor and infrequent 
adverse reactions, but most studies had significant areas 
of weakness in quality.
Conclusion LLLT appears to be a safe therapy, but 
further evidence is needed to assess its efficacy as a 
prevention or treatment tool for oral mucositis in children 
with cancer.

INTRODUCTION
Inflammation and ulceration of the mouth (oral 
mucositis) is a significant and distressing side effect 
of chemotherapy and haematopoietic stem cell 
transplants (HSCTs). Oral mucositis can cause pain, 
problems with nutrition and psychological distress 
and may affect the patient’s ability to continue the 
current chemotherapy regime.1 2 Up to 80% of chil-
dren undergoing chemotherapy may be affected by 
oral mucositis.3 In blood and bone marrow trans-
plantation, oral mucositis is associated with worse 
clinical and economic outcomes.4 One mother who 
took part in our patient and public involvement 
work described her daughter’s experience with 
oral mucositis: ‘She struggled to swallow her own 
saliva…[she was] not really with us ‘cos she’d had 

so much morphine’. She required two 10- day- long 
stays in the hospital and asked her mum, ‘Can’t you 
just put me to sleep for 3 months…?’.

Guidance from The National Institute for 
Health and Care Excellence exists for the use of 
low- level laser therapy (LLLT)—also known as 
photobiomodulation—for the prophylaxis and 
treatment of oral mucositis, but is largely based 
on adult evidence, and no specific protocol for 
delivery is given.5 The Mucositis Study Group 
of the Multinational Association of Supportive 
Care in Cancer/International Society of Oral 
Oncology produced recommendations for 
LLLT in 2019.6 This guidance recognises that 
different protocols are needed for different 
groups and indications and that further studies 
may be helpful.6 In 2017, paediatric- specific 
guidelines gave a ‘weak recommendation’ for 
LLLT for oral mucositis prevention because 
‘it is unknown whether it is feasible to deliver 
this therapy modality in routine clinical 
practice…’.7

LLLT is only being used for children and young 
people (CYP) in one centre within England and 
Wales.8 Therefore, we sought to undertake a 
systematic review.

What is already known on this topic?

 ► Oral mucositis is a significant, common and 
distressing side effect of chemotherapy and 
haematopoietic stem cell transplants.

 ► National Institute for Health and Care 
Excellence guidance (2018) exists for low- level 
laser therapy (LLLT) for the prophylaxis and 
treatment of oral mucositis but is largely based 
on adult evidence.

 ► Paediatric- specific guidelines (2017) gave 
a ‘weak recommendation’ for LLLT for oral 
mucositis prevention, with questions around the 
feasibility of delivering LLLT.

What this study adds?

 ► LLLT may reduce the severity of oral mucositis 
and the level of oral pain.

 ► Results are heterogenous and change over time; 
further research is needed.

 ► Minor and infrequent adverse device reactions 
were found and were poorly recorded.
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Objectives
 ► To assess the efficacy of oral LLLT in the reduction of oral 

mucositis experienced by CYP with cancer undergoing 
chemotherapy.

 ► To assess any adverse events associated with its use in patients 
with cancer of any age undergoing chemotherapy.

METHODS
The review protocol was registered on the International Prospec-
tive Register of Systematic Reviews (PROSPERO) international 
database (CRD42018099772) using standard approaches.9 10

Eligibility criteria
For assessing the efficacy of LLLT, randomised controlled trials 
(RCTs) considering CYP less than 18 years old with cancer were 
considered (online supplemental table 1). For assessing safety, all 
studies were considered for all ages of people with cancer (online 
supplemental table 2).

Search strategy
The 15 databases and sources searched are listed in online supple-
mental table 3. A 32- step search strategy was used for Embase, 
MEDLINE and Allied and Complementary Medicine Database 
(online supplemental table 4). Alternative search strategies were 
used for other sources. The search strategies ran from the earliest 
date available until 28 June 2020, including an update search. 
Searches were not restricted by age or language. Published and 
unpublished studies were considered. All studies included for 
efficacy had their reference lists reviewed. Additional unpub-
lished material was sought from authors and experts in the field.

Data collection
Two reviewers (MGR/KH) screened all search results, obtaining 
full text where there was uncertainty about inclusion. Where the 
reviewers disagreed, a third reviewer (BSP) was consulted. Non- 
English studies were screened by experienced clinicians and/or 
academics (see the Acknowledgements section). Data extraction 
of the included studies was undertaken by KH or MGR and then 
counterchecked by the other (see online supplemental figure 1 
for an example data extraction form).

Risk of bias
To assess the efficacy of LLLT, any RCTs that qualified for inclu-
sion were analysed at a study level using the Cochrane risk of 
bias tool (Centre for Reviews and Dissemination. University of 
York, p37)[10]. When considering the adverse events associated 
with LLLT, studies were scrutinised using guidance provided by 
Loke et al.11

Statistical analysis
Random effects meta- analysis was performed using RevMan 
V.5.412 where outcome measures were comparable. The prin-
cipal summary measures were ORs and standardised mean differ-
ences. Pooling was not performed where there was substantial 
heterogeneity (I2≥50%).9 Random effects were felt appropriate 
given the clinical heterogeneity of the interventions, and the 
Mantel–Haenszel method used as there were few events.9

Figures 1 and 2 adapted Preferred Reporting Items for System-
atic Reviews and Meta- Analyses (PRISMA) diagrams13 demon-
strate the flow of studies. Fourteen RCTs (n>416 CYP) were 
included in the narrative synthesis of LLLT efficacy.14–27 Five 
RCTs (n=380 CYP) were included for meta- analysis.15 16 19 21 22 
Ahmed et al15 declared that nearly half of their patients were 
below aged 17 (personal communications, MG Redman, 2020), 
and the other patients were young adults; we included these in 

Figure 1 An adapted Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses (PRISMA) flow diagram13 showing the 
implementation of the search strategy for studies assessing efficacy 
identified through the first search in June 2018 and the additional 
studies included as a result of the update search in June 2020.

Figure 2 An adapted Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses (PRISMA) Flow Diagram13 showing the 
implementation of the search strategy for studies assessing safety 
identified through the first search in June 2018 and the additional 
studies included as a result of the update search in June 2020.
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the meta- analyses. Seventy- five studies were included for safety 
analysis (online supplemental table 5). Relevant ongoing trials 
can be found in online supplemental table 6.

Quality of studies
When evaluating efficacy trials, there is a significant risk 
of performance bias as the outcome assessors were gener-
ally not blinded. Several RCTs provided insufficient data to 
assess selection bias (online supplemental figures 2 and 3).

Overall, studies included in the safety analysis provided 
insufficient assurance of quality. Of the quality assessment 
questions considered, 69.3% were ‘unclear’ or ‘not appli-
cable’, particularly on how information about adverse events 
due to LLLT was collected.

Efficacy of LLLT
Intraoral LLLT was used by all studies, except Hodgson et 
al,22 who used extraoral LLLT. Studies considered preven-
tion and/or treatment of oral mucositis. Protocols of LLLT 
administration varied widely (online supplemental table 7); 
wavelengths ranged from 632.8 to 955 nm. Energy delivery 
ranged from 1.5 to 8.0 J/cm2. LLLT was mostly applied daily 
(apart from Abramoff et al and Fani et al14 20), but duration 
ranged from 4 to 15 days.

Grade of oral mucositis
Two scales were used to assess oral mucositis grading: WHO 
oral mucositis scale/common toxicity criteria or National Cancer 
Institute Common Terminology Criteria [28 p3- 4]. Hodgson 
et al22 provided us with unpublished data using both grading 
systems, which allowed us to validate combining the grades for 
meta- analysis (online supplemental table 8). Patients aged >18 or 
undergoing HSCT with no cancer diagnosis were removed from 
the dataset of Hodgson et al22 and Amadori et al.16 Abramoff et 
al14 included patients up to 23 years old; it was not possible to 
obtain the breakdown of data and thus all these are included.

For meta- analysis, three different timepoints were used, and 
results were grouped as low- grade (0–2) and high- grade (3- 4) 
oral mucositis. A summary of the effect of LLLT on grade of oral 
mucositis in the included studies is presented in table 1. LLLT 
non- significantly reduced severe oral mucositis at all time points 
(days 3–5: OR 0.73, 95% CI 0.33 to 1.61; days 7–10: OR 0.35, 
95% CI 0.12 to 1.03; days 11–17: OR 0.36, 95% CI 0.09 to 
1.39; figure 3), but these results are heterogenous and change 
over time (figure 4).

Oral pain
Three studies had extractable data on oral pain. Median results 
from Gobbo et al21 and Ahmed et al15 were converted to estimates 
of means using an online tool.29–31 Similarly to observed grade 
of mucositis, there may be a trend towards less pain experienced 

Table 1 Effect of low- level laser therapy (LLLT) on grade of oral mucositis

RCT Effect of LLLT on grade of oral mucositis

Abramoff et al14 For those undergoing prophylactic LLLT, at the third evaluation (between days 6 and 9 after commencing chemotherapy), 73% of the patients in the 
prophylactic laser group had grade 0 mucositis, compared with 27% in the placebo group (p=0.03).

Ahmed et al15 Includes some adults. No statistically significant difference on daily evaluation of grade; however, authors report a risk ratio of 2.8 for the occurrence of grade 
3 and grade 4 oral mucositis in the sham group compared with the laser group.
OR of 0.22 (95% CI of 0.02 to 2.08) of grade 3 or more oral mucositis in the laser group on day 15.

Amadori et al16 No statistically significant change. Day 4, oral mucositis median grade=2 for both laser and sham groups. Day 7, oral mucositis median grade laser=0, sham=1 
(p=0.07).
OR of grade 3 or more oral mucositis in laser group is 1.33 (95% CI 0.51 to 3.50) on day 4 and 0.18 (95% CI 0.01 to 3.88) on day 7.

Amadori and 
Bardellini17

Abstract reports both prophylactic and therapeutic phases to result in a statistically significant reduction of OM in the laser group. Prophylactic phase reported 
as significant difference at day 4 (p=0.02) and therapeutic phase significant by the end of laser/sham treatment.

Cowen et al18 Only 2 patients aged 17 out of group of 30 patients. Distribution of daily mucositis index statistically significantly lower in laser group compared with sham 
group on days 2–7 (inclusive) after bone marrow transplantation.

Cruz et al19 Oral mucositis severity and prevalence were similar in the laser group and control group (p=0.208). OR of grade 3 or above oral mucositis was lower in 
the laser group (OR=0.34, 95% CI 0.01 to 8.80) on day 8 and lower in the laser group (OR=0.69, 95% CI of 0.11 to 4.47) on day 15, but not statistically 
significant.

Fani et al20 Unable to ascertain how many patients were children and met full inclusion criteria. Based on the WHO scale, there is no significant difference between the 
groups (p>0.05). However, based on the NCI scale, there is a significant reduction in oral mucositis between the groups (p<0.05).

Gobbo et al21 On day 7, of those undergoing LLLT, one patient developed grade 4 oral mucositis, and 2 patients developed grade 3. Of those undergoing sham treatment, 
8 patients developed grade 4 and 6 patients developed grade 3 oral mucositis (p<0.02). OR of grade 3 or above oral mucositis was lower in the laser group 
(OR=0.50, 95% CI 0.23 to 1.11) on day 4 but not statistically significant. It was also lower in the laser group (OR=0.17, 95% CI of 0.04 to 0.63) on day 7 and 
lower in the laser group (OR=0.08, 95% CI of 0.01 to 0.68) on day 11, and this was statistically significant.

Hodgson et al22 As displayed in the meta- analysis, OR of developing OM of grade 3 or above in laser group was lower at day 3–5 (OR=0.23, 95% CI 0.01 to 6.25) but then 
higher at days 8–10 (OR=1.25, 95% CI 0.23 to 6.71) and days15–17 (OR=3.29, 95% CI 0.12 to 89.81). None of these were statistically significant.

Khouri et al23 Unable to ascertain how many patients were children and met full inclusion criteria. Mean grade of oral mucositis in the laser group was 1.75±0.45, compared 
with 2.45±0.93 in the control group (p<0.01). The laser group had a lower frequency of oral mucositis (p=0.02).

Kuhn et al24 Statistically significant reduction of oral mucositis in laser group (32% patients grade >0) compared with the placebo group (94% patients grade>0) on day 7 
after oral mucositis diagnosis (p=0.001)

Salvador et al25 Unable to ascertain how many patients were children and met full inclusion criteria. Significant reduction in severity of oral mucositis from day +7 to day +11 
(p<0.05).

Silva et al26 Unable to ascertain how many patients were children and met full inclusion criteria. Statistically significant reduction in grade of oral mucositis between laser 
and control group (p<0.001).

Silva et al27 Unable to ascertain how many patients were children and met full inclusion criteria. Less severe oral mucositis in the laser group on day 4, 7 and 8 (p<0.05). 
No significant difference on all other days of assessment (up to day 21).

NCI, National Cancer Institute; RCT, randomised controlled trial.
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from day 7 onwards after LLLT had been commenced (online 
supplemental figures 4 and 5 and online supplemental table 9).

Other outcome measures
Three RCTs16 19 21 considered the use of analgesia, with one 
suggesting reduced use in the treated arm (online supplemental 
table 10). Three RCTs18 19 22 considered the impact on diet, but 
no difference was found between the two groups (online supple-
mental table 11). One RCT looked at interruptions to cancer 
treatment; results are awaiting publication.17 No RCTs looked at 

duration of hospitalisation. One study looked at quality of life,27 
but these results cannot be extracted for children alone (online 
supplemental table 12).

Safety of LLLT
As oral mucositis is an adverse event associated with chemo-
therapy/radiotherapy, LLLT, if effective, may have appeared 
to induce fewer or less severe adverse events than any control 
group. Therefore, where there was any ambiguity about wording 
around the monitoring or occurrence or causality of adverse 

Figure 3 Forest plot of comparison: ORs comparing likelihood of patients developing grade 3+ (severe) oral mucositis in the laser group and the 
control group. Key: each study is labelled by its main author and year of publication and is represented by a square, the size of which reflects the 
relative size of the study, and the horizontal line passing through it represents the 95% CI. Random indicates the random- effects model; for CIs, the 
bracketed region denotes the upper and lower ends; I2 represents heterogeneity between the randomised controlled trials; the ‘p’ value after ‘test for 
overall effect’ represents the probability that the overall effect is due to chance; the black diamond on each plot represents the pooled OR, with its 
breadth including the CIs. M- H, Mantel- Haenszel meta- analysis method.

Figure 4 Graph comparing the ORs of developing oral mucositis grade 3 or more (severe to lifethreatening) in the laser group compared to the 
control group.
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events, attempts were made to contact authors. Adverse reac-
tions or adverse device effects which could be related to LLLT 
were sought.

A total of 125 identified studies would be expected to provide 
some information on the safety of LLLT. Despite attempts to 
contact authors, data were unavailable on adverse device effects 
or adverse reactions from 50 studies (which would have provided 
information on >1459 individuals who had LLLT).

Of the 75 included studies (encompassing 2712 patients who 
had LLLT), 24 studies were known to include children. The docu-
mentation of how adverse events were monitored was generally 
limited, affecting the quality assessment for the studies. There is 
a real challenge of monitoring and identifying adverse events due 
to LLLT. For example, Elad et al state, ‘The treatment was well 
tolerated with no adverse events related to the study device’.32 
However, they discuss adverse events found in the treatment 
(LLLT) group of 10 patients (they report 2 patients with a trau-
matic ulcer from self- biting and 1 patient with herpes simplex 
virus type 1 positive ulceration) and go on to explain that the 
oral adverse events are typical of HSCT.32 Definitions and moni-
toring methods regarding adverse events may be related to the 
cancer treatment and not to the LLLT. One study, where 22 chil-
dren underwent LLLT, found adverse device events in 2 children 
and 1 issue with tolerability: 1 child was found to have some 
slight gingival bleeding after vomiting flowing laser treatment, 
and another child had a blood spot on the palate (attributed to 
mucositis rather than LLLT).33 The same study also found that 
a 4- year- old boy refused to wear protective glasses, which are a 
necessary precaution for LLLT.33 These issues were the only clear 
adverse device events indicated in 2420 patients.

A previous in vitro study raised concerns that LLLT exposure 
may lead to adverse effects on tumour behaviour, potentially 
affecting patient survival.34 However, Antunes et al published a 
retrospective matched case–control study comparing those who 
had undergone LLLT with those who had not; this did not show 
any reduction in survival.35 Genot et al retrospectively reviewed 
361 patients and found that for the 62% who underwent LLLT, 
there was no statistically significant impact on overall survival, 
time to local recurrence or progression- free survival.36 Fisch-
lechner et al also considered overall survival and found no 
difference between 126 patients who had undergone LLLT and 
126 matched controls.37

Additional analyses
It was not possible to undertake subgroup analysis due to the 
small number of heterogeneous studies.

DISCUSSION
Fourteen studies (n>416 CYP) were considered in the narrative 
synthesis around LLLT efficacy and five studies (n=380 CYP) 
in meta- analyses. A robust search strategy was used to iden-
tify these studies, but the results are inconclusive. Insufficient 
blinding between LLLT or sham therapy/control meant a strong 
risk of performance bias. There is some potential that LLLT may 
reduce the severity of oral mucositis and the level of oral pain, 
but further larger randomised controlled trials would reduce 
uncertainty. Future RCTs should include protocols considering 
LLLT for both prevention and treatment, and should compare 
LLLT to sham therapy, ensuring appropriate blinding.

Heterogeneity between RCTs was anticipated, given a vast 
range of LLLT protocols used (online supplemental table 
7). Some simplifications were made to pool the data, such as 

combining NCI and WHO oral mucositis grades, and presenting 
efficacy over a group of days rather than identical time points.

This systematic review has highlighted some challenges of 
assessing the efficacy of LLLT. It is not clear what the optimal 
LLLT protocol is or the significance of different alternative 
parameters. This is in keeping with existing literature reflecting 
the challenges of assessing medical devices.38

The meta- analyses demonstrated that LLLT may reduce the 
correlated outcomes of severe mucositis and oral pain. However, 
these findings are heterogenous and imprecise. Seventy- five 
studies (encompassing 2712 patients of all ages who had LLLT) 
demonstrated minor and infrequent adverse reactions, but most 
studies had significant areas of weakness in quality. It is important 
to ensure accurate recording of adverse reactions/adverse device 
effects in future studies and interpret this with caution, given 
limitations around the quality assurance of these studies.

Antunes et al considered cost- effectiveness of LLLT for adults 
in Brazil and estimated the average cost of delivery of one 20 min 
session of LLLT was US$41.18, including costs of equipment, 
furniture, facilities, salaries for a supporting team (including 
two dentists and two supporting staff) and medical supplies.39 
This may vary substantially, depending on the implementation 
of LLLT and the existing infrastructure.

Further work
While this review was robust in nature and included grey litera-
ture, there is currently insufficient direct data to draw any firm 
conclusions about the role of LLLT in children with cancer. 
Ongoing and unreported trials (online supplemental table 6) 
should be considered for inclusion in any future systematic 
review. Further studies to evaluate protocols, devices, timing and 
efficacy in prevention and treatment of oral mucositis in children 
with cancer are recommended.

CONCLUSION
LLLT appears to be a safe therapy in adults and children from 
available study data, and it may have the potential to provide 
some reduction in children’s experience of oral mucositis and 
associated pain. However, LLLT is only being used for chil-
dren and young people (CYP) in one centre within England 
and Wales.8 Where LLLT is used in other countries, protocols 
vary greatly between institutions, and clarity around the optimal 
delivery protocols is needed. For an institution to be able to intro-
duce LLLT, some degree of dedicated infrastructure is needed to 
ensure laser safety. Further research is needed to assess if LLLT is 
an efficacious and cost- effective tool for the prevention or treat-
ment of oral mucositis in children with cancer.
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Supplementary Table 1: Population, Intervention, Comparison, Outcome & Study Design (PICOS) for assessing the efficacy of oral 
LLLT 

Population CYP less than 18 years old with a diagnosis of any form of cancer1  
  

Intervention Any form of oral LLLT or photobiomodulation as prevention or treatment for oral 
mucositis. 

Comparison No oral LLLT 
Outcome May consider outcomes such as (but not restricted to) oral mucositis, oral pain, 

adverse events, etc. 
 
Primary outcomes: 
Severity of oral mucositis 
Timing and intensity of oral pain and ChIMES2 score 
Acceptability, effectiveness, and adherence to oral low-level laser therapy 
Symptoms, other than pain, considered important to the paediatric population 
Duration of action of oral low-level laser therapy 
Oral temperature 
Any adverse events. 
 
Additional outcomes: 
Interruptions to cancer treatment 
Oral pain on a 0 (no pain) to 10 (maximum pain) scale 
Quality of life 
Normalcy of diet (days of total parenteral nutrition) 
Duration of hospitalisation (days).  

Study 
design 

Must be an RCT  

 

 

  

 
1 Where studies included any CYP less than 18 years old, they were eligible for inclusion. See Supplementary Table 6 for a breakdown of the number of 
children in each study, including where the number is unknown. 
2 Jacobs S, Baggott C, Agarwal R, et al. Validation of the Children’s International Mucositis Evaluation Scale (ChIMES) in paediatric cancer and SCT. Br J 

Cancer 2013;109:2515-22. https://doi.org/10.1038/bjc.2013.618 
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Supplementary Table 2: PICOS for assessing the safety of oral LLLT 

Population People of any age with a diagnosis of any form of cancer  
Intervention Any form of oral LLLT or photobiomodulation as prevention or treatment for oral 

mucositis. 
Comparison No oral LLLT 
Outcome May consider outcomes such as (but not restricted to) oral mucositis, oral pain, 

adverse events, etc. 
 

Primary outcome: 
Adverse events 

Study 
design 

Any study 

 
 

Supplementary Table 3: Databases and sources searched 
 
 

Databases and sources searched 
EMBASE, MEDLINE®, Allied and Complementary Medicine Database (AMED), Cochrane Central Register of Controlled Trials, Database of Abstracts of 
Reviews of Effects, International Society of Paediatric Oncology, American Society of Clinical Oncology, Multinational Association of Supportive Care in 
Cancer, International Cancer Research Portfolio, National Cancer Research Institute, National Cancer Institute Clinical Trials, ISRCTN registry, Web of 
Science, ClinicalTrials.gov, Centerwatch 

 
 

Supplementary Table 4: The search strategy used for identifying studies through MEDLINE 
 

MEDLINE search strategy 
1. exp NEOPLASMS/ 
2. exp LEUKEMIA/ 
3. exp LYMPHOMA/ 
4. exp RADIOTHERAPY/ 
5. exp Antineoplastic agents/ 
6. Bone Marrow Transplantation/ 
7. neoplasm$.mp. 
8. cancer$.mp. 
9. (leukaemi$ or leukemi$).mp. 
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10. (tumour$ or tumor$).mp. 
11. malignan$.mp. 
12. neutropeni$.mp. 
13. carcino$.mp. 
14. adenocarcinoma$.mp. 
15. lymphoma$.mp. 
16. (radioth$ or radiat$ or irradiat$).mp. 
17. (bone adj marrow adj5 transplant$).mp. 
18. chemo$.mp. 
19. or/1-18 
20. exp STOMATITIS/ 
21. Candidiasis, Oral/ 
22. stomatitis.mp. 
23. mucositis.mp. 
24. (oral adj6 mucos$).mp. 
25. (mycosis or mycotic).mp. 
26. mIAS.ti,ab. 
27. or/20-26 
28 . laser/ 
29. laser$.mp. 
30. (diode$ or photobiomodulat $ or light $ or infrared or cold-laser or phototherapy).mp. 
31. or/28-30 
32. 19 and 27 and 31 

 

 
Supplementary Table 5: List of included studies for considering safety of LLLT 
 

Reference Country 

Luna Oliva I, Robles García M, López Serrano B, Pérez BP, Sáez de la Fuente I, Torres Lagares D, et al. 980nm diode laser effectiveness in induced oral mucositis 
treatment. Med Oral Patol Oral Cir Bucal. 2012 May 1;17(Supplement1):S260. doi:10.4317/medoral.17643760 

Spain 

Jeandet I, Martignoles JA, Tronchon S, Brouillat C, Filiol S, Villemagne C, et al. A cohort pilot study on the use of a preventive treatment of oral mucositis using low-level 
laser therapy on patients undergoing a haematopoietic stem cell transplantation Bone Marrow Transplant. 2016;51(1):S232. 

France 

Treister NS, London WB, Guo D, Malsch M, Verrill K, Brewer J, et al. A feasibility study evaluating extraoral photobiomodulation therapy for prevention of mucositis in 
pediatric hematopoietic cell transplantation. Photomed Laser Surg. 2016 Apr;34(4):178-84. doi: 10.1089/pho.2015.4021. 

USA 

Schubert MM, Eduardo FP, Guthrie KA, Franquin JC, Bensadoun RJ, Migliorati CA, et al. A phase III randomized double-blind placebo-controlled clinical trial to determine 
the efficacy of low level laser therapy for the prevention of oral mucositis in patients undergoing hematopoietic cell transplantation. Support Care Cancer. 2007 
Oct;15(10):1145-54. doi: 10.1007/s00520-007-0238-7. 

USA 

Elad S, Luboshitz-Shon N, Cohen T, Wainchwaig E, Shapira MY, Resnick IB, et al. A randomized controlled trial of visible-light therapy for the prevention of oral mucositis. 
Oral Oncol. 2011 Feb;47(2):125-30. doi: 10.1016/j.oraloncology.2010.11.013. 

Israel 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2020-321216–6.:10 2021;Arch Dis Child, et al. Redman MG



Genot M, Awada A, Awada F, Jaivenois MF, Crombez P, Delmelle M, et al. A randomized study testing the efficacy of low-energy laser irradiation for treatment of oral 
mucositis in patients with haematological malignancy treated with intensive chemotherapy with or without radiotherapy and bone marrow transplant. Support Care Cancer. 
2007;15:707-8. 

Belgium 

Hodgson BD, Margolis DM, Salzman DE, Eastwood D, Tarima S, Williams LD, et al. Amelioration of oral mucositis pain by NASA near-infrared light-emitting diodes in bone 
marrow transplant patients. Support Care Cancer. 2012 Jul;20(7):1405-15. doi: 10.1007/s00520-011-1223-8. 

USA 

Simões A, Benites BM, Benassi C, Torres-Schroter G, de Castro JR, Campos L. Antimicrobial photodynamic therapy on treatment of infected radiation-induced oral 
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Supplementary Table 6: Trials to consider for future systematic reviews/meta-analyses 

 
Title Contact URL Date of 

registration/start 

Reason for consideration 

Divergent Low Level Laser Therapy as novel treatment 
for oral mucositis in pediatric cancer patients 
 
 

Tissing, WJE 
 

 

https://apps.who.int/trialsearch/Tr
ial2.aspx?TrialID=NTR5659 

2016-01-19 Children, RCT 

Low-level Laser Therapy in the Prevention of 
Chemotherapy-induced Mucositis in Children and Young 
Adults Treated for a Tumoral Disease (MUCILA) 

Roussy, G https://clinicaltrials.gov/ct2/show/
NCT03983369 

2018-09-12 Children and young adults, 
multicenter RCT 

Oral Manifestations in Children With Cancer Gurgel, BCV https://clinicaltrials.gov/ct2/show/
NCT02662465 

2016-01-25 RCT including age 1-25 

Effectiveness of Diode low-level laser therapy on 
treatment of mucositis induced by chemoradiotherapy in 
H&N cancer patients referring to Guilan(Rasht) dental 
college:A single- blind randomized clinical trial 

Barati, S http://en.irct.ir/trial/33928 2018-12-03 Any age, single blind 
randomised trial 

Prevention of Oral Mucositis Using Photobiomodulation 
Therapy 

Mandrell, B https://clinicaltrials.gov/ct2/show/
NCT04227340 

2020-01-13 Feasibility study, children. 
May provide further safety 
information. 

Low-Level Laser Therapy for Prevention of Oral Mucositis Clump, DA https://clinicaltrials.gov/ct2/show/
NCT02682992 

2016-02-17 Adults only – safety 
information 

LiTEFORM. Lite Therapy Effectiveness For ORal 
Mucositis Trial. A randomised controlled trial of the 
clinical and cost effectiveness of Low Level Laser in the 
management of Oral Mucositis in Head and Neck cancer 
irradiation 

Nugent, M https://www.icrpartnership.org/pr
oject/114786 
 

2017-01-01 Adults only – safety 
information 

Effectiveness of Low Energy Laser Treatment in Oral 
Mucositis Induced by Chemotherapy and Radiotherapy in 
Head and Neck Cancer 

Lagares, D https://clinicaltrials.gov/ct2/show/
NCT01876407 

2013-06-12 Adults only – safety 
information 
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Low-Level Laser Therapy for Prevention of Oral Mucositis Kim, H https://clinicaltrials.gov/ct2/show/
NCT02723604 

2016-03-30 Adults only – safety 
information 

Photobiomodulation to Demonstrate Safety and Reduce 
the Incidence of Oral Mucositis in Adult Head & Neck 
Cancer Patients 

Kothari, V https://clinicaltrials.gov/ct2/show/
NCT03972527 

2019-06-03 Adults only – safety 
information 

Head and neck cancer/Oral Mucositis Unknown https://www.centerwatch.com/clin
ical-trials/listings/221549/head-
and-neck-canceroral-mucositis-
4/?section=elg 

Unknown Adults only – safety 
information 

Evaluation of Low-Level Laser Therapy Efficacy in Pain 
Management of Grade 2 Oral Mucositis Induced by 
Radiotherapy or Chemoradiotherapy: a Study in Patients 
With Upper Aerodigestive Tract Cancer (ESMULLLAT) 

Vigarios, E https://clinicaltrials.gov/show/NC
T03955224 

2019-05-20 Adults only – safety 
information 

Effect of photobiomodulation on the severity of oral 
mucositis and molecular changes in head and neck 
cancer patients undergoing radiotherapy: a study protocol 
for a cost-effectiveness randomized clinical trial 

Martins, AFL https://doi.org/10.1186/s13063-
019-3196-8 

2017-08 Adults only – safety 
information 
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Supplementary Table 7: Protocols used by the studies included in the efficacy comparison (Empty fields indicate information not 

available) 

Author 
& Year 

Hodgson 
2012 

Salvador 
2017 

Amadori 
2018 

Ahmed 
2015 

Cruz 
2007 

Kuhn 

2009 

Amador
i 2016 

Abramoff 
2008 

Gobbo 
2018 

Cowe
n 1997 

Fani 
2013 

Silva 
2015 

Silva 
2011 

Khouri 
2009 

Study Amelioratio
n of oral 
mucositis 
pain by 
NASA near-
infrared 
light-
emitting 
diodes in 
bone 
marrow 
transplant 
patients 

Effect of 
photobiomo
dulation 
therapy on 
reducing 
the chemo-
induced oral 
mucositis 
severity and 
on salivary 
levels of 
CXCL8/inter
leukin 8, 
nitrite, and 
myeloperoxi
dase in 
patients 
undergoing 
hematopoie
tic stem cell 
transplantati
on: a 
randomized 
clinical trial 

Effectivenes
s of low-
level laser 
therapy in 
the 
prevention 
and 
treatment of 
chemothera
py-induced 
oral 
mucositis in 
children 

Evaluation 
of Low 
Level Laser 
Therapy in 
the 
Manageme
nt of 
Chemother
apy-
Induced 
Oral 
Mucositis in 
Pediatric 
and Young 
Cancer 
Patients : a 
Randomize
d Clinical 
Trial 

Influenc
e of 
low-
energy 
laser in 
the 
preventi
on of 
oral 
mucositi
s in 
children 
with 
cancer 
receivin
g 
chemot
herapy 

Low-
level 
infrared 
laser 
therapy 
in 
chemoth
erapy-
induced 
oral 
mucositi
s: a 
randomi
zed 
placebo-
controlle
d trial in 
children. 

Low-
level 
laser 
therapy 
for 
treatme
nt of 
chemoth
erapy-
induced 
oral 
mucositi
s in 
childhoo
d: a 
randomi
zed 
double-
blind 
controlle
d study. 

Low-level 
laser 
therapy in 
the 
prevention 
and 
treatment of 
chemothera
py-induced 
oral 
mucositis in 
young 
patients 

Multicen
ter 
randomi
zed, 
double-
blind 
controll
ed trial 
to 
evaluat
e the 
efficacy 
of laser 
therapy 
for the 
treatme
nt of 
severe 
oral 
mucositi
s 
induced 
by 
chemot
herapy 
in 
children
: laMPO 
RCT. 

Low 
energy 
Helium
-Neon 
laser 
in the 
preven
tion of 
oral 
mucosi
tis in 
patient
s 
underg
oing 
bone 
marro
w 
transpl
ant: 
results 
of a 
double 
blind 
rando
mized 
trial. 

The 
effect of 
the low-
level 
laser on 
preventi
on of 
chemoth
erapy-
induced 
oral 
mucositi
s in 
patients 
with 
acute 
leukemi
a  

The 
Impact 
of Low-
Level 
Laser 
Therapy 
on Oral 
Mucositi
s and 
Quality 
of Life in 
Patients 
Undergoi
ng 
Hematop
oietic 
Stem 
Cell 
Transpla
ntation 
Using 
the Oral 
Health 
Impact 
Profile 
and the 
Function
al 
Assessm
ent of 
Cancer 
Therapy-
Bone 
Marrow 
Transpla
ntation 
Que 

The 
Preventi
on of 
Induced 
Oral 
Mucositi
s with 
Low-
Level 
Laser 
Therapy 
in Bone 
Marrow 
Transpla
ntation 
Patients: 
A 
Randomi
zed 
Clinical 
Trial 

Use of 
therapeutic 
laser for 
prevention 
and 
treatment of 
oral 
mucositis 

No of 
childre
n 

29 unknown unknown unknown 60 21 123 13 101 2 unknow

n 

unknow

n 

unknow

n 

unknown 
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Preve
ntion 
and or 
Treat
ment 

Prevention/t
reatment 

Prevention/t
reatment 

Prevention/t
reatment 

Prevention/t
reatment 

Preventi
on 

Treatme
nt 

Treatme
nt 

Prevention/t
reatment 

Treatme
nt 

Preven
tion 

Preventi
on 

Preventi
on 

Preventi
on 

Prevention/t
reatment 

Intra 
oral or 
extra 
oral 

Extraoral Intraoral Intraoral intraoral intraoral intraoral intraoral intraoral intraoral intraor
al 

intraoral intraoral intraoral intraoral 

Countr
y 

USA Brazil Italy Iraq Brazil Brazil Italy Brazil Italy France Iran Brazil Brazil Brazil 

Laser details 
  
Laser 
used 

LED device 
(Warp 75, 
Quantum 
Devices, 
Barneveld, 
WI) 

InGaAlP 
laser diode 
(Twin laser, 
MMOptics 
Ltda., São 
Carlos, SP, 
Brazil) 

diode laser iLase™ 
(BIOLASE, 
Inc., Irivine, 
CA92618 
USA, 
continuous 
infrared 
AlGalnAs 
diode)  

MMOpti
cs laser 

GaA1As 
laser 
[Dental 
Manufac
tory 
Compan
y (DMC) 
Equipm
ent (Sao 
Carlos, 
SP, 
Brazil)] 

diode 
laser 
(DioBea
m 830, 
CMS 
Dental, 
Copenh
agen, 
Denmar
k). 

AsGaAl 
diode laser 
(THERA 
LASER; 
DMC 
Equipments 
Ltda. São 
Carlos, 
Brazil) 

diode 
laser 
device 
(class 
IV, K-
Laser 
Cube 
series, 
Eltech 
K-
Laser, 
Via 
Castagn
ole 
20/H, 
Treviso, 
Italy) 

He-Ne 
laser. 
prototy
pe 
purcha
sed 
from 
Frada
ma 
S.A., 
Genev
a, 
Switze
rland. 

A diode 
laser 
(Alumin
um 
Gallium 
Indium; 
Azor-2k-
02, 
Russia) 

InGaAIP 
diode 
laser 

InGaAIP 
diode 
laser 

indium 
gallium 
aluminum 
phosphide 
(InGaAlP) 
AND and 
gallium 
aluminum 
arsenide 
(GaAlAs) 
lasers 

Wavel
ength 

670 
(±10)nm  

660 nm 830nm 940±15nm 780nm 830nm 830nm 685nm 660 and 
970nm 
combin
ed 
wavelen
gths 

632.8n
m 

660nm 660nm 660nm 660nm and 
780 nk 

Fluenc
e 

              72 J/cm2 36.8 
J/cm2 

          

Energ
y 
deliver
y 
(densit
y) 

4 J/cm2  4 J/cm2 Prophylactic 
- 2.2 J/cm2; 
Therapeutic
- 4.5 J/cm2 

4.2 J/cm² 4J/cm2 4 J/cm2 4.5 
J/cm2 

  8 J/cm2 1.5 
J/cm2 

1.5 J per 
point 

4 J/cm2 4 J/cm2 6.3 J/cm2 
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Numb
er of 
irradia
ted 
points 

2 10   10 5   5 18 9 15 12 10 10   

Energ
y 
deliver
ed 

12 
J/cm2/treat
ment 

12.8 J/day           2 J per 
point of 
application 

8J/ area 54 
J/sessi
on 

  12.8 
J/day 

12.8 
J/day 

  

Spot 
size 

  0.04 cm2 1 cm2       1 cm2 600 
micrometer 
spot 

1 cm2   2mm 0.04 
cm2 

0.04 
cm3 

  

Time 
spent 
at 
each 
point 
(secon
ds) 

80 s 4s Prophylactic 
- 15s; 
Therapeutic 
- 30s 

30s     30s 54 s 25 s 10s 60s 4s 4s 10s 

Power 
densit
y 

∼50 
mW/cm2  

                          

Power   40mw 150mW 0.3mW 
'output 
power' 
(sounds 
wrong??) 

60mW 100mW 150mW 35mW 3.2W 
Peak 

60mW 25 mW 40mW 40mW 25 mW 

Frequ
ency 
of 
LLLT 

daily daily daily daily daily daily daily alternate 
days 

daily daily twice 
weekly 

daily daily daily 
(different 
laser on 
alternate 
days) 
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Durati
on of 
LLLT 

15 days from the 
first day of 
the 
conditioning 
regimen 
and 
continued 
every day 
until the 
seventh 
post-
transplant 
day (D+7) 

5 days 3 weeks 5 days 5 days 4 days 5 days 
(prophylacti
c); 5 days 
MINIMUM 
(therapeutic
) 

4 days 5 days 
(d-5 to 
d-1) 

1 month 1st day 
of the 
condition
ing 
regimen 
through 
to the 
7th day 
after 
transpla
ntation 
(D + 7 

Daily 
sessions 
began 
on D-4 
and 
continue
d 
through 
to D+4. 

Prevention: 
1st day of 
conditioning 
until clinical 
manifestatio
n of oral 
mucositis.  
 
Treatment: 
started from 
initial 
clinical 
manifestatio
ns of 
mucositis 
with follow-
up until 
D+15 after 
transplantati
on 
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Supplementary Table 8: Merging WHO and NCI CTC grading systems 

Merging of WHO and NCI CTC grades 

Different authors used different grading scales for the severity of oral mucositis. 
Hodgson et al1 provided us with unpublished baseline data for their patients, including each time WHO & NCI CTC grades measured. This gave us 157 NCI CTC measurements to compare with 
157 WHO measurements in our population of children with cancer. Comparing the frequency of measurements of different grades, we used Spearman’s rank correlation co-efficient. This 
demonstrated Spearman’s p = 0.7 [95% CI -0.477, 0.978], p value = 0.2332. There is a strong correlation between these results – even though the description of the grades has some differences, 
operationally they are similar, with no statistically significant difference between them. Therefore, we chose to combine WHO & NCI CTC grades for the meta-analysis. Both WHO & NCI CTC 
grades define grade 3 as severe.3 For the meta-analysis, we compared those with grade ≥3 (severe to life-threatening) mucositis with grade ≤2 (none to moderate) mucositis to enable 
exploration of the outcome measure of severity of oral mucositis. 
 
 
1 - Hodgson BD, Margolis DM, Salzman DE, et al. Amelioration of oral mucositis pain by NASA near-infrared light-emitting diodes in bone marrow transplant patients. Support Care Cancer. 
2012;20(7):1405-1415. doi:10.1007/s00520-011-1223-8. 
2 - Statistical software used: Correlation test. Langtest web application. Available from: http://langtest.jp/shiny/cor/ [cited 25th August 2020]. 
3 – National Institute for Health and Care Excellence. IP overview: Low-level laser therapy for preventing or treating oral mucositis caused by 
radiotherapy or chemotherapy. Available from: https://www.nice.org.uk/guidance/ipg615/documents/overview [cited 14th Feb 2021]. 

 

 

Supplementary Table 9: Narrative synthesis considering effect of LLLT on oral pain 

RCT Effect of LLLT on oral pain 

Abramoff 
2008 

Authors state pain relief in the group receiving therapeutic laser, but statistical analysis is 
not performed.  

Ahmed 
2015 

(Note: Some patients were adults). Prophylactic laser reduced oral pain on day 12 (laser 
median = 2.5, sham median = 4, p=0.032), 14 (laser median = 0, sham median = 3, 
p=0.008), and 16 (laser median = 0, sham median = 2, p=0.001) of treatment. At days 6, 
18 and 20 of treatment, the median score of pain for both groups was 0. At days 8 (laser 
median = 1.5, sham median = 2, p=0.458) and 10 (laser median =2, sham median =4, 
p=0.051), there was no statistically significant difference in scores. 

Amadori 
2016 

Median Visual Analogue Scale scores of oral pain lower in the laser group at day 4 (laser 
group = 1, sham group = 2, p=0.002) and day 7 (laser group median= 0, sham group 
median = 1, p=0.0005). No difference at day 1 (laser group median = 4, sham group 
median= 4, p = 0.9) 

Amadori 
2018 

Abstract reports reduction in OM pain in groups receiving LLLT as treatment of OM. 
Further details not yet published or available. 
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Cowen 
1997 

Only 2 patients aged 17 - unable to distil results. Laser application had reduced pain 
scores on the threshold of statistical significance: mean pain score 12.7 ± 1.3 for laser 
patients; 20.3 ± 2.5 for control patients (p=0.05). 

Gobbo 
2018 

No reduction in self-reported pain at day 4: laser group median = 4, IQR 2-6; control 
group median 5, IQR 3-7 (p=0.07). 
Statistically significant reduction in self-reported pain score at day 7: laser group median = 
1, IQR 0-3; control group median 2.5 IQR 1-5 (p=0.006). 
and day 11: 
laser group median = 0, IQR 0-1; control group median 1, IQR 0-3 (p=0.01). 

Hodgson 
2012 

Unpublished data used as in meta-analysis. No statistically significant difference. 
Standardised mean difference 0.50 (95% CI of -0.38 to 1.38) on days 3-5, 0.02 (95% CI 
of -0.80 to 0.84) on days 8 to 10, and -0.06 (95% CI of -0.88 to 0.76) on days 11-14.  

 
 

Supplementary Table 10: Effect of LLLT on use of analgesia 

RCT Effect of LLLT on use of analgesia 

Amadori 
2016] 

Children treated with LLLT requested less additional analgesia (morphine, tramadol or 
paracetamol) than those receiving the sham protocol (p<0.05). 

Cruz 
2007 

No statistically significant difference between the mean amount of days where ‘painkillers’ 
were used in the laser group compared to the control group. 

Gobbo 
2018 

No statistically significant difference between the use of analgesics in the laser group 
compared to the control group. 

 

Supplementary Table 11: Effect of LLLT on nutrition 

RCT Effect of LLLT on diet 

Cowen 
1997 

There was no significant difference between the laser and control group of mean duration 
of parenteral nutrition (p value not provided; only 2 of 30 patients were children) 

Cruz 
2007 

There was no significant difference between the laser and control group of food intake 
(kcal) at Day 1 (p=0.207), 8 (p=0.522), or 15 (p=0.876). 

Hodgson 
2012 

This RCT compared patients’ ability to tolerate normal/soft/liquid/no diet. Using 
unpublished data provided by the author and comparing each of the 7 time-points of 
measurement, there was no significant difference between the laser and control groups 
(p=0.3239).  
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Supplementary Table 12: Outcome measures considered where not covered elsewhere 

 

Study Outcome measure 

Hodgson 
2012 

Incidence and duration of erythema and ulceration, WHO pain assessment 

Salvador 
2017 

Salivary samples 

Cruz 2007 Drugs used (antibiotics/antivirals/antifungals) 
White cell count 
Buccal health 
Tooth brushes sessions 
Nutritional status 
 

Kuhn 2009 Mean duration of OM 
Abramoff 
2008 

changes in granulocyte levels; oesophagitis (NCI criteria) 

Gobbo 2018 White cell count/neutrophil count 
Admission to hospital because of OM alone 

Cowen 1997 Use of narcotics, daily scores of saliva production 
Silva 2017 Progression of oral mucositis 

 

Supplementary Figure 1: Data extraction form 

Laser Therapy in Children with Cancer: Data Extraction Form 

 

Protocol 

Melody Redman, Katherine Harris, Bob Phillips. Low level laser therapy to prevent or treat oral mucositis in children with cancer. PROSPERO 2018 

CRD42018099772 Available from: http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42018099772  

 

Source 

First Author/Editor Title Year Source (e.g. Journal, 

Trial Registry)  
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Eligibility for Efficacy/Safety  

Criteria Yes/No/Unclear Comments 

Received laser therapy as an 

intervention 

  

For efficacy:  

Patients <18 with any form of 

cancer 

    

For efficacy:  

Randomised Control Trial (RCT) 

  

Outcome(s) oral mucositis, oral 

pain, etc 

  

adverse events   

 

IF YES TO ALL THE ABOVE, PROCEED. 

IF NO TO RCT OR AGE<18, BUT OUTCOMES INCLUDE ADVERSE EVENTS, PROCEED BUT STATE TYPE OF TRIAL IN COMMENTS SECTION. 

IF UNCLEAR, AWAIT DISCUSSION WITH SECOND REVIEWER. 

IF STUDY IS TO BE EXCLUDED, PLEASE RECORD WHY: 

 

 

 

 

References to this data 

If this source has been identified through other methods or the data has been used in other studies, please link the papers in RevMan 5.3 and list below: 
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Code First Author/Editor Year  Source (e.g. 

Journal, Trial 

Registry)  

     

     

     

 

Quality Assessment 

If RCT, use Cochrane Risk of Bias tool (Higgins J Green S Cochrane Handbook for Systematic Reviews of Interventions  Version 5.1.0 [updated March 2011]. 

The Cochrane Collaboration 2011 https://handbook-5-1.cochrane.org/chapter_8/8_assessing_risk_of_bias_in_included_studies.htm). 

  

If other, use BMC Medical Research Methodology (Loke Y, Price D, Herxheimer A, the Cochrane Adverse Effects Methods Group. Systematic reviews of 

adverse effects: framework for a structured approach. BMC Medical Research Methodology. 2007 Jul 5;7(1):32.) 

Trial demographics 

 Comments 

Number of participants  

Age of participants (average and range e.g. 

median = 7 years; range = ages 3-17) 

 

Gender distribution (%, raw numbers e.g. 70 

males (50%), 70 females (50%)) 

 

Cancer details (e.g. type: leukaemia, staging)  

Country of study  

Other information  

 

Trial characteristics  

Characteristic Comments (state if unclear) 
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Single centre or multi-centre  

Eligibility criteria (include definition)  

Method of randomization and how many 

participants randomized 

 

Distribution of participants across intervention 

groups (e.g. Group A = 20, Group B = 22) 

 

Number of participants who received intended 

treatment 

 

Number of participants who were analysed  

Number of participants who experienced an 

adverse effect 

 

Form of laser therapy used   

Single or multi-therapy 
 

Frequency and method of administration 

(including duration of each session of oral laser 

therapy) 
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Overall duration of treatment   

Setting in which laser therapy administered (e.g. 

hospital, home) 

 

Comparator (e.g. nothing, other treatment)  

Median/mean (range) length of follow-up 

reported in this paper  

 

Statistical technique used  

Time-points when outcomes were measured 

during the study (e.g. 3 days, 5 days, 10 days…) 
 

Time-points reported in the study (e.g. <1 week, 

<2weeks) 

 

Type of analysis in study (e.g. intention to treat)  

Other  

 

Primary outcomes for the review 

Outcome Reported Comments 

Severity of oral mucositis Yes / No  

Timing and intensity of oral pain (+/-ChIMES 

score)  

Yes / No  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2020-321216–6.:10 2021;Arch Dis Child, et al. Redman MG



Acceptability / adherence to oral low level laser 

therapy 

Yes / No  

Symptoms, other than pain, considered 

important to the paedialow level laser 

therapytric population 

Yes / No  

Duration of action of oral low level laser 

therapy 

Yes / No  

Oral temperature Yes / No  

Adverse events or reactions Yes / No  

 

Secondary outcomes for the review 

Outcome Reported Comments 

Interruptions to cancer treatment Yes / No  

Oral pain on a 0 (no pain) to 10 (maximum pain) 

scale 

Yes / No  

Quality of life Yes / No  

Normalcy of diet (days of total parenteral 

nutrition - TPN) 

Yes / No  

Duration of hospitalisation (days) Yes / No  

Other Yes / No  
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Code of paper 

Outcome(s) of interest 

and definition in study 

Measurement tool 

In
te

rv
e

n
tio

n
 g

ro
u

p
 

C
o

n
tro

l g
ro

u
p

 

Details if outcome only 

described in text 

Length of follow up 

A
sse

ssin
g

 risk
 o

f b
ia

s 

Other comments 

Participants blinded 

 

 

Assessor blinded 

 

 

Blinding of researcher 

 

 

Continuous 

data 

Dichotomous 

data  

Continuous data 

Dichotomous 

data  

n 

Mean (SD) 

Events/number 

n 

Mean (SD) 

Episodes or 

people 

SD or SE 

Yes/No/ 

Unclear 

Yes/No/ 

Unclear 

Yes/No/ 

Unclear  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2020-321216–6.:10 2021;Arch Dis Child, et al. Redman MG



               

 

 

Any other comments 

 

 

 

  

On assessment of the reference list, are there any potentially relevant studies that haven’t been included from the 

search strategy? Or are there any sources of unpublished data mentioned? If so, list below. 

First Author/Editor Title Year Source (e.g. Journal, Trial 

Registry) 

    

Contact details for unpublished data  
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Supplementary Figure 2: Risk of bias graph: assessment of each risk of bias item presented as percentages across all included 
studies 
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Supplementary Figure 3: Risk of bias summary: assessment of each risk of bias item for each included study. (? = unclear; + = low 
risk, - = high risk) 
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Supplementary Figure 4: Forest plot comparing the standardised mean difference3 in oral pain out of a 10 point scale

 
 

  

 
3 Standardised mean differences were used to allow comparison between different pain scales (some pain scales allowed responses up to 5 and some 
allowed responses up to 10).  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2020-321216–6.:10 2021;Arch Dis Child, et al. Redman MG



Supplementary Figure 5: Graph comparing standardised mean difference4 in self-reported oral pain in laser group compared to 

control group 
 

 
 

 
4 Standardised mean differences were used to allow comparison between different pain scales (some pain scales allowed responses up to 5 and some 
allowed responses up to 10). 
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