HIGH-DOSE METHOTREXATE AND ORAL MUCOSITIS IN ADULTS WITH HEMATOLOGICAL MALIGNANCIES: PHOTOBIOMODULATION, SALIVARY AND SERUM METHOTREXATE CONCENTRATION.
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INTRODUCTION RESULTS

High-dose methotrexate (HD-MTX) is used in cancer treatment, with serum MTX concentration monitoring to minimize toxicities including oral
mucositis (OM). This study aimed to evaluate the correlation between serum and salivary MTX concentrations, the relationship between salivary MTX
and OM, and photobiomodulation therapy (PBMT) effectiveness in preventing OM.

METHODS

A randomized, double-blind, prospective study was conducted on onco-hematological adult patients receiving their first HD-MTX cycle.
Patients were assigned to Group A (prophylactic PBMT 660nm, 100mW, spot size 0.028cm?2, 1J per point/10s) or Group B (sham laser). PBMT was
applied to the oral mucosa for 5 days after infusion, or until MTX serum concentrations were <5 pumol/L (24h), <1 pmol/L (48h), and <0.1 umol/L
(72h). Serum and salivary MTX concentrations were measured at 24, 48, and 72 hours after infusion. OM severity was classified using WHO criteria.
Logistic, multinomial, and robust-error-variance Poisson regression analysis were used.

PBMT Group A Group B

Manufacturer DMC, Sao Carlos, SP, Brazil DMC, Sao Carlos, SP,
Brazil

Protocols Intraoral PBMT Placebo PBMT (using a

tip that blocked light
emission simulating

Fifty-three patients were included (Group A: n=26, Group B: n=27). Group B had higher chances of developing more severe OM (8.97x more
likely, 95% Cl, 2.66-30.22; p<0.01) and ulcerated OM (3.85x more likely, 95% Cl, 1.48-10.00; p<0.01) [Table 1]. Salivary MTX levels were 29% (24h),
323% (48h), and 589% (72h) of serum levels. In Group A, for every 0.01 increase in salivary MTX at 24h, there was a 12% higher chance of severe OM
at 96h (95% Cl, 1.0098-1.2424; p=0.03). For Group B, every 0.01 increase in salivary MTX at 48h increased the risk of higher OM grades by 3.4
times (95% Cl, 0.9252-1.1713; p=0.02) in 9 days. No correlations were found between serum and salivary MTX (Figure 1) or between serum MTX and
OM (Figure 2).

Table 1. Oral mucositis prevalence in Group A and group B, odds ratio, and relative risk.

oM 0 1 2 3 OR (Cl 95%)* P* value
GroupA 8(30.77%) 14(53.85%) 4 (15.38%) 0 (0%) ref <0.01
GroupB  1(3.7%)  10(37.04%) 14 (51.85%) 2(7.41%)  8.97 (2.66; 30.22)

oM Oand 1 2and 3 RR (Cl 95%)** P* value
Group A 22 (84.62%) 4 (15.38%) ref
Group B 11 (40.74%) 16 (59.26%) 3.85 (1.48; 10.0) <0.01

Abbreviations. OM: oral mucositis. OR: odds ratio. Cl: confidence interval. RR: relative risk.
A P-value less than 0.01 was considered significant.

* multinomial logistic regression

** robust-error-variance Poisson regression analysis.

Figure 1. Serum and salivary MTX concentrations at 24h, 48h, and 72h after HD-MTX infusions.  Figure 2. Oral mucositis grades 0 and 1, grades 2 and 3, and its correlation with serum and

salivary MTX concentrations at 24h, 48h, and 72h.

. Placebo or PBM

Frequency

At DO and D1, and at D2 if
plasma MTX concentrations on
D1 were 25—10 pmol/L; at D3 if
D2 concentrations were 21
pmol/L; and at D4 if D3
concentrations were =0.1
pmol/L. When concentrations
were bellow threshold, PMBT
was conducted with a blocking
tip.

treatment without
delivering active therapy)
Device information Therapy XT Therapy XT
Number of emitters Two Two
Emitter type InGaAs InGaAs
Beam delivery system Fiber optic Fiber optic
Irradiation parameters
Wavelength (nm) 660 -
Spectral bandwidth (nm) 660 + 10 -
Operating mode Continuous wave -
Radiant power (W) 100 mW -
Beam profile Gaussian -
Treatment parameters
Beam spot size at target 0.028 -
(cm?)
Irradiance (W/cm?) 3.57 -
Exposure duration (s) 10 10
Bl Assessment Fluence (J/cm?) 35 -
. Blood sample for MTX and creatinine Radiant energy (J) 1 -
Urine pH Number of points irradiated 26 26
. Saliva Application technique Contact Contact

5 consecutive days - DO,
D1, D2, D3, and D4.

PBMT Photobiomodulation therapy, InGaAs Indium-Gallium-Arsenide, J joule, cm? square
centimeters, nm nanometers, s second, W watts.

REFERENCES

Joannon, P., Oviedo, I.,, Campbell, M., & Tordecilla, J. (2004). High-dose methotrexate therapy of childhood acute lymphoblastic leukemia: Lack of relation between serum methotrexate concentration and creatinine clearance. Pediatric Blood and Cancer, 43(1), 17-22.

https://doi.org/10.1002/pbc.20032

https://doi.org/10.1002/mpo0.2950170514

https://doi.org/10.1097/00001813-199702000-00003

Schrgder, H., Jensen, K. B., & Brandsborg, M. (1987). Lack of correlation between methotrexate concentrations in serum, saliva and sweat after 24 h methotrexate infusions. British journal of clinical pharmacology, 24(4), 537-541. https://doi.org/10.1111/}.1365-2125.1987.tb03208.x

Ishii, E., Yamada, S., Higuchi, S., Honjo, T., Igarashi, H., Kanemitsu, S., Kai, T., & Ueda, K. (1989). Oral mucositis and salivary methotrexate concentration in intermediate-dose methotrexate therapy for children with acute lymphoblastic leukemia. Medical and pediatric oncology, 17(5), 429-432.

44, Albertioni, F., Rask, C., Schroeder, H., & Peterson, C. (1997). Monitoring of methotrexate and 7-hydroxymethotrexate in saliva from children with acute lymphoblastic leukemia receiving high-dose consolidation treatment: relation to oral mucositis. Anti-cancer drugs, 8(2), 119-124.

Curra, M., Gabriel, A. F., Ferreira, M. B. C., Martins, M. A. T., Brunetto, A. T., Gregianin, L. J., & Martins, M. D. (2021). Incidence and risk factors for oral mucositis in pediatric patients receiving chemotherapy. Supportive care in cancer: official journal of the Multinational Association of Supportive Care
in Cancer, 29(11), 6243-6251. https://doi.org/10.1007/s00520-021-06199-5.

De Castro, J. F. L., Abreu, E. G. F., Correia, A. V. L., Da Mota Vasconcelos Brasil, C., Da Cruz Perez, D. E., & De Paula Ramos Pedrosa, F. (2013). Low-level laser in prevention and treatment of oral mucositis in pediatric patients with acute lymphoblastic leukemia. Photomedicine and Laser Surgery,
31(12), 613-618. https://doi.org/10.1089/ph0.2012.3327

Total
18.00 - ® Oral mucositis: grades 0 and 1 Oral mucaositis: grades 2 and 3
16.00 - . 18.00- .
14.00 - 16.00+ .
12.00- 14.00-
12.00-
10.00 -
10.00-
8.00- 8.00-
6.00- q 6.00- ‘
» 4.00- w 4.00-
= _
£ 22 S = ==
1.00- L ’
0.75-
0.75- . ‘
L = ]
[ e
[ ] i [ ]
2 0.50 . .
0.50 - ° : - .
' -+ : . :
¢ . 0.25- ‘ o
[ ]
L] - + (]
0.25- ° ﬁ
O‘OO_ *
[ ]
* 24h 48h 72h 24h 48h 72h
0.00-
24h 48h 72h

PBMT effectively reduced the incidence and severity of OM in HD-MTX-treated patients. Additionally, salivary MTX excretion may serve as a
predictive marker for OM in HD-MTX treatment protocols.
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