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ABSTRACT

BACKGROUND: Surgical intervention, complemented by radiotherapy and chemotherapy with temozolomide, constitutes the conventional
treatment protocol for patients with newly diagnosed grade 4 glioma. We have conducted a research to evaluate the efficacy and safety of
an integrated treatment regimen that incorporates tumor-treating fields with concurrent chemoradiotherapy.

METHODS: This retrospective research analyzed the clinical data of 39 adults who were newly diagnosed with World Health Organization
(WHO) grade 4 gliomas at the First Affiliated Hospital of Nanjing Medical University, between February 2022 and April 2023. Each partici-
pant received a concurrent treatment regimen consisting of temozolomide (75 mg/m? daily), tumor-treating fields (200 kHz), and brain irradia-
tion (60 Gy delivered in 30 fractions). Maintenance treatment comprised ongoing temozolomide and tumor-treating fields. Adverse events
were documented in accordance with the Common Terminology Criteria for Adverse Events version 5.0 (CTCAE 5.0) and specific grading
criteria for dermatological adverse events associated with tumor-treating fields.

RESULTS: Among the 39 enrolled patients, disease progression was observed in 22 individuals (56.4%), with a median progression-free
survival (PFS) of 14.2 months (95% confidence interval [Cl]: 13.1-14.3 months). The median overall survival (OS) was 18.2months (95% CI:
17.3 months to not reached). Patients diagnosed with glioblastoma had a median PFS of 13.1 months (95% CI: 12.9-14.2 months) and a
median OS of 18.2months (95% CI: 17.3 months to not reached). In contrast, patients diagnosed with astrocytoma had a median PFS of 14.3
months (95% CI: 12.8 months to not reached) and a median OS of 17.0months (95% CIl: 10.6 months to not reached). Twenty-five patients
(64.1%) experienced dermatological adverse events, and 30 (77.0%) experienced mild hematological adverse reactions related to
chemoradiotherapy.

CONCLUSION: The application of tumor-treating fields concurrent with post-surgery chemoradiotherapy is both safe and effective for treat-

ing patients with newly diagnosed WHO grade 4 gliomas, exhibiting only limited toxicity.

KEYWORDS: TTFields, WHO grade 4 gliomas, concurrent chemoradiotherapy, efficacy, toxicity

RECEIVED: August 1, 2024. ACCEPTED: January 7, 2025.
TYPE: Original Research Article

FUNDING: The author(s) disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: The authors disclosed receipt of the
following financial support for the research: This work was supported by the Jiangsu
Province Hospital (the First Affiliated Hospital with Nanjing Medical University) Clinical
Capacity Enhancement Project [JSPH-MC-2021-27].

DECLARATION OF CONFLICTING INTERESTS: The author(s) declared no potential
conflicts of interest with respect to the research, authorship, and/or publication of this
article.

CORRESPONDING AUTHORS: Junxia Zhang, Department of Neurosurgery, The First
Affiliated Hospital of Nanjing Medical University, Nanjing 210000, China. Email: zjx232@
njmu.edu.cn

Yuandong Cao, Department of Radiation Oncology, The First Affiliated Hospital of Nanjing
Medical University, Nanjing 210000, China. Email: yuandongcao@163.com

Introduction

Glioblastoma, characterized by rapid progression, aggressive
invasion, and poor prognosis,! remains the most common pri-
mary malignant brain tumor in adults. The 2021 revision by
the World Health Organization (WHO) in the classification
of central nervous system tumors is substantially influenced by
isocitrate dehydrogenase (IDH) mutation status.? This revision
restricts the diagnosis of glioblastoma to IDH wild-type
tumors; reclassifies tumors previously identified as glioblasto-
mas with IDH mutations as astrocytomas, IDH mutated, and
grade 4; and stipulates the presence of IDH mutations for the

*These authors contributed equally to this work.

classification of astrocytomas and oligodendrogliomas.® This
updated classification scheme provides clinicians with
enhanced diagnostic accuracy, thereby improving prognostic
assessments and therapeutic strategizing for patients.

With the evolution of medical technology, tumor-treating
fields (T'TFields), an innovative tumor treatment modality, has
been incorporated into several prominent clinical guidelines,
including the National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines in the United States*
and the 2018 Edition of the Chinese Guidelines for Diagnosis
and Treatment of Gliomas.> Recent research indicates that
TTFields may disrupt DNA repair mechanisms in tumor cells
and increase stress on DNA replication, potentially enhancing
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the effectiveness of concurrent radiotherapy and temozolomide
(TMZ) chemotherapy.®” The T'TFields inhibit mitosis in can-
cer cells primarily by exerting electrical forces on microtubule/
septin proteins, causing a dielectrophoretic effect that sup-
presses the mitotic process of tumor cells.® Following radia-
tion-induced DNA damage, TTFields downregulate the
BRCA/FANC genes, affecting homologous recombination
repair of DNA and inducing errors in, and disintegration of
DNA replication forks, increasing DNA replication stress and
double-strand DNA damage in tumor cells.” Concurrent
TTFields and radiation therapy can synergistically increase the
killing rate of tumor cells and delay DNA damage repair. The
TTFields and TMZ can act at different stages of mitosis, and
their combined use can have an additive cytotoxic effect.®
Based on the theoretical constructs previously discussed and
acknowledging the limited domestic research in this area, we
support a rigorous investigation into the efficacy and safety of
TTFields combined with concurrent chemoradiation in the
treatment of patients newly diagnosed with grade 4 gliomas.
We conducted a retrospective analysis in 39 patients who were
newly diagnosed with WHO grade 4 gliomas. This research
bridged the empirical gap in the practical clinical application of
this treatment modality in China, especially considering an
ongoing international multicenter Phase III clinical trial that
has yet to yield conclusive data for this geographical region.

Materials and Methods

Patient clinical characteristics

This retrospective research analyzed the clinical data of 39
adults at the First Affiliated Hospital of Nanjing Medical
University, between February 2022 and April 2023. Eligible
patients included adults, aged =18years, with a Karnofsky
Performance Status (KPS) score of = 60, who had a confirmed
diagnosis of grade 4 glioma according to the WHO, and who
completed a 42-day course of T'TFields treatment concurrently
with chemoradiation therapy. Patients with severe pre-existing
conditions, multiple cancers, known allergies to conductive
hydrogel, or previous radiotherapy or TMZ treatment were
excluded. Cases involving palliative surgical resection of tumors
located solely in the brainstem were also excluded given the
high postoperative complications and mortality rates.

Pathology and molecular testing

The tumor O(6)-methylguanine-DNA-methyltransferase
(MGMT) methylation status, IDH mutation status, and co-
deletion status of chromosome arms 1p and 19q were tested on
tumor specimens at the Department of Neurosurgery at the

First Affiliated Hospital of Nanjing Medical University.

Tumor-treating fields

The NovoTTF-200A treatment device, which was authorized
by the National Medical Products Administration in 2020, was

used in this research. The initial preparatory steps included
depilating the patient’s scalp to ensure a smooth surface, fol-
lowed by disinfection with a gauze pad soaked in 75% medical
alcohol. Under the guidance of a physician, four transducer
array patches—two black and two white—were meticulously
positioned on the scalp. The black patches were placed at the
front and back, whereas the white patches were positioned on
either side of the head, ensuring optimal adherence to the scalp.
These patches, which are crucial for the device’s functionality
and are connected via a junction box, required replacement at
least biweekly or as frequently as every 4 days, in accordance
with a strict protocol.

To minimize skin irritation caused by the adhesive patches
being in a fixed position over a long period, the physicians
instructed the patients to slightly move the new patches by 1 to
2 cm with each replacement. Research has shown that the effect
of the T'TFields arrays on the dosage received by the target area
is negligible, remaining within a 2% variation,'? allowing for
the patches to remain in place during concurrent chemoradia-
tion therapies. Patient compliance with treatment is signifi-
cantly enhanced by combining the use of patches with a
radiotherapy sponge mask.

Effect assessment

Serial brain magnetic resonance imaging (IMRI), performed
every 3 months and supplemented with regular telephone fol-
low-ups, was used to monitor the treatment response and disease
progression, adhering to the Updated Response Assessment
Criteria for high-grade gliomas set by the Response Assessment
in Neuro-Oncology Work Group (RANO criteria).!! The spe-
cialist physician for T'TFields examines the patient’s skin condi-
tion monthly to determine the dAE grade. The primary research
endpoints were progression-free survival (PFS), defined as the
interval from the initiation of radiation therapy to the first obser-
vation of disease progression or death, and OS, measured from
the start of radiation therapy to the occurrence of death.

Toxicity

Routine follow-ups were meticulously conducted on patients,
with adverse events (AEs) documented in accordance with the
Common Terminology Criteria for Adverse Events version 5.0
(CTCAE v5.0) and the specific grading criteria for dermato-
logical adverse events (dAEs) associated with TTFields. To
assess safety concerns related to TTFields, both adverse and
serious adverse reactions were monitored, along with the grad-
ing of skin-related AEs.

A professional physician assessed the dAEs at least once a
month, categorizing them into the following four levels: grade 1
dAE, in which the patient is asymptomatic or exhibits mild
symptoms, suggesting the need for local treatment (eg, antibiot-
ics or steroid creams); grade 2 dAE, in which the patient shows
moderate symptoms, indicating the requirement for local or
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systemic treatment (eg, antibiotics or steroids); grade 3 dAE, in
which the patient presents severe or medically significant but
not immediately life-threatening conditions, suggesting the
need for local or systemic treatment, the need for surgical inter-
vention, or an extended hospital stay; and grade 4 dAE, which
is life-threatening and requires urgent intervention.

Routine blood tests, including complete blood counts and
comprehensive biochemical profiles, were regularly conducted
to monitor potential adverse reactions during treatment, with a
focus on leukopenia, neutropenia, thrombocytopenia, anemia,
and electrolyte imbalances. In the event of abnormalities, an
adverse event assessment was performed and symptomatic
treatment was provided.

Statistical analysis

The PFS and OS were evaluated across the cohort using
Kaplan-Meier estimates. The log-rank test was employed to
determine the statistical significance of survival disparities
between the two comparative groups, with P-values <.05 indi-
cating statistical significance. Similarly, the chi-square test
confirmed these differences as statistically significant, also
using a 0.05 threshold. Comprehensive statistical analyses were
performed using R (v.4.2.3). Moreover, descriptive statistical
analyses were conducted on data pertaining to acute toxicity
and duration of TTFields usage.

Results

Clinical characteristics

A cohort of 39 patients with newly diagnosed WHO grade 4
gliomas underwent TTFields in conjunction with standard
postoperative chemoradiotherapy. The group included 23
males (59.0%) and 16 females (41.0%), with a median age of
59years, ranging from 18 to 81years. The median KPS was 90,
ranging from 60 to 100. The rate of complete surgical resection
was 79.5% (with a partial resection rate of 20.5%, all presenting
with multiple lesions; see Table 1). Comparative analysis of
baseline characteristics between the astrocytoma and glioblas-
toma cohorts revealed no significant disparities (see Table 2).

During the administration of TTFields, the patients dem-
onstrated good treatment compliance. The median total dura-
tion of TTFields was 1.8 months, ranging from 0.3 to 14.7
months. The median daily duration of therapy was 20.4 hours,
ranging from 13.8 to 22.6 hours. Overall, the median compli-
ance with the treatment regimen was 85.0%, ranging from
57.6% to 94.0%.

PFS and OS

At the time of writing, disease progression occurred in 22
(56.4%) patients, with a median PFS of 14.2 months (95%
confidence interval [CI]: 13.1-14.3 months) and a 1-year
PFS rate of 66.7% (95% CI: 53.4%-83.2%; sece Figure 1).

Table 1. Clinical characteristics of all patients.

Age (years)

Mean (SD) 55.9 (14.0)

Median [Min, Max] 59.0[18.0, 81.0]
Sex

Male 23 (59.0%)

Female 16 (41.0%)
Status

Alive 23 (59.0%)

Dead 16 (41.0%)

Survival time (months)

Mean (SD) 15.3 (6.35)

Median [Min, Max] 15.7 [1.63, 25.1]
Karnofsky performance score

Mean (SD) 81.5 (13.3)

Median [Min, Max] 90.0[60.0, 100]

Histology
Astrocytoma 10 (25.6%)
Glioblastoma 29 (74.4%)
IDH1 status
Mutation 10 (25.6%)
Wild-type 29 (74.4%)

1p19q status

Co-deletion 2 (5.1%)

Non-co-deletion 9 (23.1%)

NA 28 (71.8%)
MGMT status

Methylated 7 (17.9%)

Unmethylated 6 (15.4%)

NA 26 (66.7%)
Resection

Partial 8 (20.5%)

Total 31 (79.5%)
Left or right

Left 20 (51.3%)

Right 19 (48.7%)

(Continued)
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Table 1. (Continued)

Midline-crossing
Unilateral 35 (89.7%)
Crossing 4 (10.3%)

Region (brain lobe)

Frontal 22 (56.4%)
Temporal 13 (83.3%)
Parietal 12 (30.8%)
Occipital 2 (5.1%)
Insular 3 (7.7%)

Abbreviations: IDH, isocitrate dehydrogenase; JSPH, Jiangsu Province Hospital;
MGMT, O(6)-methylguanine-DNA-methyltransferase; NA, not available.
The tumor lesions involving multiple brain regions are counted multiple times.

Table 2. Clinical characteristics of patients in the two cohorts.

JSPH_ JSPH_
ASTROCYTOMA GLIOBLASTOMA
(N=10) (N=29)
Age (years) 413
Mean (SD) 52.3 (16.4) 571 (13.1)
Median [Min, 58.0 [24.0, 70.0] 59.0[18.0, 81.0]
Max]
Sex 480
Male 7 (70.0%) 16 (55.2%)
Female 3(30.0%) 13 (44.8%)
Status .480
Alive 7 (70.0%) 19 (65.5%)
Dead 3 (30.0%) 10 (34.5%)
Survival time .605
(months)
Mean (SD) 16.0 (4.18) 15.0 (6.99)
Median [Min,  16.7 [9.07, 21.7] 15.7 [1.63, 25.1]
Max]
Karnofsky performance score 449
Mean (SD) 84.0 (10.7) 80.7 (14.1)
Median [Min, 90.0 [60.0, 90.0] 80.0[60.0, 100]
Max]
1p19q status 1
Co-deletion 1 (10.0%) 1 (3.4%)
Non-co- 3 (30.0%) 6 (20.7%)
deletion
NA 6 (60.0%) 22 (75.9%)

(Continued)

Table 2. (Continued)

JSPH_ JSPH_
ASTROCYTOMA GLIOBLASTOMA
(N=10) (N=29)

MGMT status .231
Methylated 3 (30.0%) 4 (13.8%)
Unmethylated 0 (0%) 6 (20.7%)

NA 7 (70.0%) 19 (65.5%)

Resection 1
Partial 2 (20.0%) 6 (20.7%)

Total 8 (80.0%) 23 (79.3%)

Left or right 716
Left 6 (60.0%) 14 (48.3%)

Right 4 (40.0%) 15 (51.7%)

Midline-crossing 1
Unilateral 9 (90.0%) 26 (89.7%)

Crossing 1 (10.0%) 3 (10.3%)
Region (brain
lobe)
Frontal 9 (90.0%) 13 (44.8%) .024
Temporal 2 (20.0%) 11 (37.9%) 445
Parietal 3 (30.0%) 9 (31.0%) 1
Occipital 0 (0%) 2 (6.9%) 1
Insular 1 (10.0%) 2 (6.9%) 1

Abbreviations: JSPH, Jiangsu Province Hospital; MGMT, O(6)-methylguanine-
DNA-methyltransferase; NA, not available.
The tumor lesions involving multiple brain regions are counted multiple times.

Among the subgroups, patients diagnosed with glioblastoma
exhibited a median PFS of 13.1 months (95% CI: 12.9-14.2
months), whereas those diagnosed with astrocytoma demon-
strated a median PFS of 14.3 months (95% CI: 12.8 months
to not reached; see Figure 1). Analysis of treatment duration
revealed that patients with less than 20 hours of daily usage
had a median PFS of 12.9 months (95% CI: 12.8-13.1
months), whereas those with daily usage exceeding 20 hours
had a median PFS of 14.3 months (95% CI: 14.2-16.0
months).

The median OS was 18.2 months (95% CI: 17.3 months to
not reached) and the 1-year OS rate was 74.4% (95% CI:
61.9%-89.4%; see Figure 1). Analyzing the subgroups, patients
diagnosed with glioblastoma exhibited a median OS of
18.2months (95% CI: 17.3 months to not reached), whereas
those diagnosed with astrocytoma demonstrated a median OS
of 17.0months (95% CI: 10.6 months to not reached; see
Figure 1). Regarding the treatment duration, patients receiving
less than 20 hours per day showed a median OS of 17.3 months
(95% CI: 17.0 months to not reached), whereas patients
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Figure 1. Kaplan-Meier estimates of progression-free survival and overall survival are represented by solid lines. The dashed lines indicate the
corresponding 95% confidence intervals for these pointwise estimates. JSPH indicates Jiangsu Province Hospital; OS, overall survival; PFS, progression-

free survival; SP, survival proportion.

receiving more than 20 hours daily exhibited a median OS of
18.2 months (95% CI: 16.7 months to not reached).

Toxicity

During the 42-day administration of TTFields concurrent
with chemoradiotherapy, scalp-related AEs were documented
in 24 patients (61.5%). The majority of these events were clas-
sified as grade 1 dAEs, affecting 23 patients (59.0%), and a
single case (2.6%) was recorded as a grade 2 dAE, necessitating
temporary discontinuation of T'TFields for drainage treatment
of the affected area. There were no reports of grade 3 or 4 dAE
events (see Table 3). Patients experiencing grade 1 dAEs
received local treatment, which included adjusting the trans-
ducer array placement and applying antibiotic and steroid
creams after ensuring that the wounds were kept dry; this
approach led to an improvement in their condition. None of
the patients with grade 1 dAE needed to interrupt their
TTFields because of scalp reactions. In contrast, the patient
who experienced a grade 2 dAE required drainage treatment
for a purulent wound and had to temporarily cease T'TFields.
Illustrative examples of scalp adverse reactions are depicted in
Supplementary Figure 1. Furthermore, in the group with less
than 75% compliance (10 patients), all had grade 1 dAE,
whereas in the group with compliance above 75% (29 patients),
15 showed no scalp reactions, 13 experienced grade 1 dAE, and
1 had grade 2 dAE (P=.009).

Routine blood tests and biochemical analyses indicated no
severe adverse reactions, classified as grade 3 to 4 (see Table 4).

Table 3. Dermatological adverse events.
DAE
Grade 1

Contact dermatitis 10 (25.6%)

Skin lesion 7 (18.0%)

Vesicles 6 (15.4%)
Grade 2

Purulent discharge from wound 1(2.6%)

Abbreviation: dAE, dermatological adverse event.

Among the side effects closely related to chemoradiotherapy,
hematologic adverse reactions were observed in 30 patients
(77.0%). Within this group, two patients (5.1%) developed grade
1 leukopenia and one patient (2.6%) developed grade 2 leukope-
nia; three patients (7.7%) suffered from grade 1 neutropenia and
one patient (2.6%) suffered grade 2 neutropenia; three patients
(7.7%) exhibited grade 1 anemia, while one patient (2.6%)
exhibited grade 2 anemia; one patient (2.6%) had grade 2 throm-
bocytopenia; and 15 patients (38.7%) experienced a reduction in
lymphocyte count to varying extents. In addition, two patients
(5.1%) were diagnosed with grade 1 hypoalbuminemia; electro-
lyte imbalances were noted in five patients (12.8%) with hypona-
tremia, four patients (10.3%) with hypokalemia, one patient
(2.6%) with hypernatremia, and one patient (2.6%) with hyper-

kalemia, all of which were categorized as mild disorders.
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Table 4. Hematologic adverse reactions.

ADVERSE REACTIONS, GRADE 1 GRADE 2 GRADE 3

N (%)

Routine blood test

Leukopenia 2 (5.1%) 1(2.6%)

Neutropenia 3(7.7%) 1(2.6%)

Decrease in lymphocyte 8 (20.5%) 4 (10.3%) 3(7.7%)

Decrease in hemoglobin 3 (7.7%) 1(2.6%)

Thrombocytopenia 1(2.6%)
Biochemical set

y-glutamyl transferase 3 (7.7%)

increased

Lactate dehydrogenase 5 (12.8%)

increased

Hypercholesterolemia 1(2.6%)

Hypertriglyceridemia 8(20.5%) 1(2.6%) 1(2.6%)

Hypoalbuminemia 2 (5.1%)

Hypomagnesemia 2 (5.1%)

Hypokalemia 4 (10.3%)

Hyperkalemia 1(2.6%)

Hyponatremia 5 (12.8%)

Hypernatremia 1(2.6%)

All adverse events were documented in accordance with the Common
Terminology Criteria for Adverse Events version 5.0 (CTCAE 5.0). No related
adverse events >grade 3 were noted during either concurrent or maintenance
phases.

Moreover, there were no events of falls, fractures, or other
complications that could be considered to be associated with
improper administration of TTFields.

Discussion

The TTFields is emerging as a distinguished noninvasive
approach in the oncology treatment landscape, particularly for
glioblastoma, where it is now heralded as the fourth corner-
stone of therapy.!> The TTFields inhibits mitosis in cancer
cells primarily by exerting electrical forces on microtubule/sep-
tin proteins, causing a dielectrophoretic effect that suppresses
the mitotic process of tumor cells.® The antimitotic effect
increases with the intensity of the electric field. In the case of
glioblastoma multiforme, when the treatment frequency is 200
kHz, the maximum inhibitory effect on the tumor can be
achieved.®!® Following radiation-induced DNA damage,
TTFields downregulate the BRCA/FANC genes, affecting
homologous recombination repair of DNA and inducing errors
in, and disintegration of DNA replication forks, increasing
DNA replication stress and double-strand DNA damage in
tumor cells.” Concurrent TTFields and radiation therapy can

synergistically increase the killing rate of tumor cells and delay
DNA damage repair. The T'TFields and TMZ can act at dif-
ferent stages of mitosis, and their combined use can have an
additive cytotoxic effect.® Recent researches mainly focus on
the application of T'TFields following radiotherapy and chem-
otherapy in patients newly diagnosed with grade 4 gliomas.
However, the basic research results on the synergistic effects of
TTFields with radiation and chemotherapy have prompted
clinicians at home and abroad to combine T'TFields with radi-
ation and chemotherapy during the concurrent chemoradio-
therapy period after surgeries for new diagnosis of WHO
Grade IV gliomas. A single-center, single-arm, small-scale
study in the United States (NCT03477110) found that
T'TFields combined with concurrent chemoradiotherapy could
effectively control local tumor progression in patients with
newly diagnosed glioblastoma.’* The EF-32 study
(NCT04471844) is an ongoing randomized, two-arm, multi-
center clinical trial that is investigating the combined applica-
tion of T'TFields with concurrent chemoradiotherapy in newly
diagnosed glioblastoma, with a planned enrollment of 950
patients. Our research constitutes one of the initial domestic
investigations into the efficacy and safety profiles of T'TFields
in conjunction with chemoradiotherapy.

In our research, we observed a median PFS of 14.2 months
and OS of 18.2 months. These figures surpass the survival met-
rics of the monotherapy cohort in the EF-14 trial,> thereby
underscoring the significance of T'TFields when used in con-
junction with standard chemoradiotherapy to prolong patient
survival. Furthermore, when contrasted with the Spare!® study
conducted internationally, which observed a median PFS of
9.3 months and OS of 15.8 months, our research demonstrates
substantially higher PFS and OS. In addition, patients who
used the device for less than 20 hours per day had a median
PFS of 12.9 months (95% CI: 12.8-13.1 months), whereas
those who used it for more than 20 hours per day had a median
PFES of 14.3 months (95% CI: 14.2-16.0 months). The median
OS for patients with less than 20 hours of daily use was
17.3months (95% CI: 17.0 months to not reached), and for
those with more than 20 hours of daily use, the median OS was
18.2months (95% CI: 16.7 months to not reached). Patients
who adhered to the TTFields for more than 20hours a day,
corresponding to a compliance rate higher than 83.3%, exhib-
ited a longer survival than those with a compliance rate less
than 83.3%. In summary, clinical research, both domestically
and internationally, suggests that TTFields can effectively
inhibit the progression and recurrence of gliomas, thereby
improving patient survival.

Unlike TMZ alone, TTFields do not increase systemic
AEs. However, studies have shown an incidence of mild to
moderate skin irritation beneath the transducer arrays of
approximate 52%!° with typical symptoms including localized
redness, dermatitis, blisters, ulcers, and erosion.!” In domestic
reports, Yang Qunying reported that among 24 cases of high-
grade glioma treated with TTFields, the main AEs were grade
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1 dAEs (58.3%) and grade 2 dAEs (12.5%), with no grade 3 to
4 dAEs.'8 In addition, a clinical study involving 10 patients
treated with combined T'TFields and chemoradiation therapy
tfound that 80% of participants experienced grade 1 to 2 skin
toxicity related to TTFields.” In the international SPARE
study, 83.3% of patients experienced grade 1 to 2 dAEs, which
naturally subsided after topical medication, and no grade 3 to 4
dAEs.16 Therefore, the combination of T'TFields with concur-
rent chemoradiotherapy may increase the incidence rate of skin
adverse reactions. Our investigation focused on assessing the
safety of a 42-day regimen of T'TFields combined with chemo-
radiotherapy. The results demonstrated that 61.5% of the
patients experienced scalp AEs, among which 58.9% were cat-
egorized as grade 1 and 2.6% as grade 2, with no instances of
grade 3 to 4 dAEs. Our results are superior to those of concur-
rent treatments abroad and show no significant difference from
others. Furthermore, in the group with less than 75% compli-
ance (10 patients), all had grade 1 dAE, whereas in the group
with compliance above 75% (29 patients), 15 showed no scalp
reactions, 13 experienced grade 1 dAE, and 1 had grade 2 dAE
(P=.009). This indicated that extended exposure may induce
dAEs that do not affect daily life. However, the side effects are
minor compared with the health benefits of following the
treatment properly. Consequently, the integration of TTFields
with concurrent chemoradiotherapy does not substantially
exacerbate scalp adverse reactions among patients diagnosed
with newly identified WHO grade IV gliomas. Moreover, the
discomfort associated with treatment can be significantly alle-
viated through the application of topical corticosteroids, strate-
gic repositioning of the transducer arrays, maintenance of dry
skin conditions, and utilization of an antiperspirant containing
aluminum chloride solution, particularly under conditions of
perspiration, thus facilitating optimal wound healing.-2!

The predominant adverse reactions associated with chemo-
radiotherapy in glioma treatment pertain to hematologic com-
plications. According to the existing literature, the incidence
rates among patients with glioblastoma subjected to a standard
chemoradiotherapy regimen alone are as follows: grade 3 to 4
neutropenia at 4%, thrombocytopenia at 3%, leukopenia at 2%,
and anemia at less than 19%.22 In contrast, in our research, no
severe (grade 3-4) hematological adverse reactions were
reported (see Table 4). Although we did not observe a signifi-
cant escalation in hematologic complications, considering that
this regimen only covers a 42-day research period, close moni-
toring is still required during subsequent T'T'Fields combined
with TMZ chemotherapy.

Conclusions

The application of TTFields concurrent with post-surgery
chemoradiotherapy is both safe and effective for treating
patients with newly diagnosed WHO grade gliomas, exhibit-
ing only limited toxicity.
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