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Abstract

Oral mucositis (OM) is a painful complication in patients undergoing cytotoxic chemotherapy (CT) which impacts patients’ quality
of life and threatens treatment tolerance. Cryotherapy using ice chips has been effective in allaying OM symptoms in short half-life
agents but has posed challenges associated with patient compliance and logistics. This study evaluated the efficacy of a reusable,
self-administered cryotherapy device in mitigating analgesic use among patients receiving stomatotoxic chemotherapy (SCT). This
was a multi-institutional trial in which patients planned to receive at least two cycles of SCT were randomized into two arms (2:1):
best supportive care (BSC) with the cryotherapy device or BSC alone. Device use was initiated during chemotherapy infusion and
continued at home for five days post-infusion. Daily diaries recorded all forms of analgesic use that were attributable to oral pain.
Statistical analysis compared analgesic use between the two groups across two chemotherapy cycles.

Device use significantly reduced the necessity for all forms of analgesic use, including opioids, non-opioids and rescue medications.
Patients in the device arm reported fewer days of analgesic use compared to controls, with the reduction being more pronounced in
the second cycle.
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Introduction

Oral mucositis (OM) is a frequent, significant and debilitating
complication of cytotoxic chemotherapy [1]. Characterized by
painful inflammation and ulceration, OM presents a considerable
challenge not only to patient comfort and quality of life, but also
to the continuity and efficacy of treatment. The level of OM-
associated oral pain often results in difficulty eating, the need for
supplemental nutrition, and increased risk of infection [2]. Perhaps
most critically, continuing OM during cycled therapy is often cited
as a reason for patients discontinuing treatment or a reduction in
treatment intensity [3].

The incidence and severity of OM are influenced by a range of
factors including the chemotherapeutic agents used, treatment
schedules and intensity, and patient-related variables including
age, genetics, and comorbidities. While some chemotherapy
regimens are associated with a higher risk of OM, standard
treatment protocols have also been shown to cause significant
mucosal injury in a large proportion of patients. Reports suggest
that approximately 40% of individuals receiving conventional
chemotherapy experience OM, though this is likely to be an
underestimation [4].

Despite its prevalence, OM treatment options are frustratingly
inadequate. Supportive agents such as gels and rinses have been
deemed ineffective against symptoms [5-8]. Cryotherapy, however,
has been well established as a pain mitigator and proven to reduce
analgesic use [9-12]. Recent studies have associated cryotherapy
with fewer reported incidences of OM and reduced analgesic use
in fluorouracil-based regimens as well as high-dose melphalan

chemotherapy. It is theorized that cold-induced vasoconstriction
reduces the exposure of oral tissues to cytotoxic drugs, thereby
minimizing damage to the mucosal cells.

However, the practical application of cryotherapy can be
challenging. Patients rely on ice chips which melt, require
replenishment, and do not uniformly cool the oral cavity. They
also contribute to patient discomfort through drooling, teeth pain,
headache, and nausea [13]. Additionally, it has been suggested that
water quality, especially in the context of bacterial contamination
might impose a risk of infection when ice chips are used in
myelosuppressed cancer patients [14]. An alternative to ice chips
has been the introduction of cryotherapy devices which provide
intraoral cooling. Generally intended for in-hospital or in-clinic
use, this type of equipment consists of a unit that cools water which
then circulates to an intraoral appliance to cool the mucosa. This
configuration confines use to institutional settings. Alternatively,
the Chemo Mouthpiece device was designed as a more efficient
and comfortable solution to deliver cryotherapy in the clinic and
for home use. (Figure 1). The latter is particularly desirable as it
enables continuing cold treatment for patients receiving treatment
regimens which include agents with long or short half-lives.

In a recent Phase 3b study in which the efficacy of a self-contained
cryotherapy device was assessed, patients randomized to the
cryotherapy device cohort experienced less pain with respect to
incidence and duration than did patients using best supportive care
[15]. To better understand the impact of local device delivered
cryotherapy on oral mucosal pain management, in this study
we compared differences in non-opioid and opioid analgesic
use and rescue medications the first 14 days of two consecutive
chemotherapy cycles between patients who used the device
compared to those who did not.

Figure 1: Structure and composition of Chemo Mouthpiece cryotherapy device.
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Methods
Overall Study Design
We previously reported the results of a randomized-

prospective, multi-center study which evaluated the efficacy of
a self-administered oral cryotherapy device as an adjunct to best
supportive oral care in reducing symptoms and analgesic use
of chemotherapy-induced oral mucositis in patients receiving
standard stomatotoxic chemotherapy [15]. This manuscript
provides a granular comparison of analgesic use between the
control and test cohorts in that trial.

All subjects were consented prior to study start. Study participants
were adults (ages 18-80 years) who were planned to receive at
least two cycles of an infused stomatotoxic chemotherapy regimen
at 16 study sites in the United States. Patients planning to receive
an oxaliplatin-containing agent or those who had concurrent
radiotherapy were excluded from the study. Subjects who reported
opioid analgesia dependency at the time of screening were also
excluded. Patients were randomized in a 2:1 ratio into one of two
arms: best supportive oral care with the device (Arm A), or best
supportive care only (Arm B).

Patients in Arm A (CMP device) began using the device 10 minutes
before the start of chemotherapy infusions in Cycles 1 and 2 and
continued throughout the infusion with the device being replaced,
with a fresh frozen device, every 30-45 minutes, with optional
5-10-minute breaks between changes. Additionally, 5-minute
breaks every 15 minutes were allowed should patients not tolerate
the device continuously for the full 30-45 minutes. For patients
receiving continuous chemotherapy infusions at home, a fresh,
frozen device was used at least four times a day, for 30-45 minutes
each time.

In addition to utilizing the device during infusion, the subjects
used a fresh, frozen device, at home, twice a day for 30 minutes
each time, on the day of infusion and then for the next 5 days after
infusion.

For chemotherapy regimens involving multiple infusions within
a single cycle, subjects were instructed to use the device on each
infusion day as they would on Day 1.

Actual usage times were recorded by the patients in a daily diary.
All study patients were instructed to complete a daily diary for the
first 14 days of Cycles 1 and 2 to document device use for patients
in Arm A (CMP device) and oral pain using a categorical Oral
Mucositis Symptom Assessment scale (OMSA) and analgesic use
for all study participants.

Device Description

The device was developed as areusable, self-contained cryotherapy

delivery unit consisting of an inner chamber prefilled with filtered
water, an outer chamber prefilled with saline, and a mouthpiece
in one of two sizes which is fitted with breathing tubes (large
dimensions: 57.65 mm x 53.34 mm; small dimensions: 45.97 mm
X 42.42 mm). The shaft of the device is the same and only the
mouth portion differs in size. The device is made of medical-grade
silicone, water, and a proprietary saline solution and may be reused
for up to one year (Figure 1). Subjects were instructed on device
use.

The device was granted FDA marketing clearance in early 2024.
Oral Pain and Analgesic Assessment

Analgesic use or nonuse was recorded at the time of scoring and
then daily for the first 14 days of chemotherapy cycles 1 and 2
using a diary. A binary sceoring system was used where 0 indicated
nonuse and 1 confirmed analgesic use. Medication type was
reported in instances of confirmed use and then stratified into three
categories: rescue medication, non-opioid analgesics, and opioids.

Rescue medication was defined as a topically administered
palliative medication such as Magic Mouthwash, lozenges, Orajel,
or lidocaine. Non-opioid analgesics were orally administered over-
the-counter medications such as acetaminophen or ibuprofen.
Opioids included oxycodone, hydrocodone, and tramadol.

Analysis

Descriptive statistical methods were used to summarize the
data including number of subjects (n), mean, median, standard
deviation (SD), standard error of the mean (SEM), and frequencies
and percentages for categorical data. A chi-square analysis was
used to determine statistical significance between arms and cycles.

Findings were evaluated for two populations, intent-to-treat (ITT),
and the per-protocol (PP). The intent to treat (ITT) population
included all randomized patients who completed at least one
assessment score (Arm A, CMP device =97; Arm B, control = 50)
during days 1-14 of each of the first two chemotherapy cycles.

The per protocol (PP) population included only those patients who
had completed the pain and medication diary every day for the first
14 days of cycles 1 and 2 of chemotherapy. For the purposes of
analysis, Cycles 1 and 2 were treated independently.

Results
Demographics

One hundred and sixty-four (164) patients were randomized to
either Arm A (CMP device) (n=110) or Arm B (control) (n=54)
arms. Study arms were equivalent for sex, age and race (Table 1).
Both arms were overwhelmingly female (device 73.6% vs 83.3%)
and had comparable median ages (device 63.5 vs 57.5), Within the
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device arm, subjects mostly identified as White (64.5%) followed by Other (15.5%), Black (12.7%) and Asian (5.5%). The control arm
followed a similar distribution with most subjects identifying as White (57.4%), followed by Black (22.2%), Other (14.8%), and Asian
(5.6%).

Primary tumor location (Table 2) was predominantly breast within both arms, Arm A (CMP device) = 52.7% vs. Arm B (control)=
61.1%, followed by colon (10% vs. 7.4%).

Arm A (All Sites) Arm B (All Sites)

n=110 [%] n=54 [%]
Male 29 [26.4] 9[16.7]
Female 81 [73.6] 45 [83.3]
White 78 [70.9] 33[61.1]
Black 14 [12.7] 13 [24.1]
Asian 6[5.5] 2[3.7]
Latino 3[2.7] 2 [3.7]
Unknown/Not Reported 91[8.2] 3[5.6]
More than 1 01[0] 1[1.9]
Median Age 63.5 57.5
Mean Age 60.8 573
Breast 58 [52.7] 33[61.1]
Colon 11 [10] 4[7.4]
Epithelial Cancer 1[0.9] 01[0]
Esophageal 01[0] 1[1.9]
Gastrointestinal, Hepatobiliary 3[2.7] 01[0]
Hodgkin’s Lymphoma 6[5.5] 2[3.7]
Lymphoma 4[3.6] 2 [3.7]
Malignant neoplasm of endometrium 1[0.9] 01[0]
Posterior Pharynx 1[0.9] 0[0]
Multiple Myeloma 1[0.9] 01[0]
Ovarian 2[1.8] 3 [5.6]
Testicular 1[0.9] 01[0]
Sarcoma 0[0] 1[0.9]
Carcinoma 7[6.4] 519.3]
Lung 2[1.8] 2[3.7]
Leukemia 1[0.9] 1[1.9]
Other 1[10] 0 [0]

Table 1: Patient demographics for intent-to-treat population.
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Treatment Days ITT Population Per Protocol (PP) Population
Arm A- CMP Arm B p-value Arm A-CMP Arm B p-value
Cycle 1 (n=1041) (n=638) (n=714) (n=504)
0.60%
Rescue Medication 1.2% (13/1041) 0.9% (6/638) 0.6 1.4% (10/714) 0.2
(3/504)
Non-Opioid Analgesics 1.3% (14/1041) 4.1% (26/638) <0.001 1.4% (10/714) 3.8% (19/504) 0.007
Opioids 0 2.7% (17/638) <0.001 0 2.8% (14/504) <0.001
Cycle 2 (n=842) (n=577) (n=644) (n=434)
0.10% 0.20% 1.60%
Rescue Medication 1.6% (9/577) 0.001 0.006
(1/842) (1/644) (7/434)
0.40% 0.30% 2.10%
Non-Opioid Analgesics 1.6% (9/577) 0.01 0.008
(3/842) (2/644) (9/434)
0.10%
Opioids 2.9% (17/577) <0.001 0 3.9% (17/434) <0.001
(1/842)
Combined Cycles 1+2 (n=1883) (n=1215) (n=1358) (n=938)
Rescue Medication 0.7% (14/1883) 1.2% (15/1215) 0.1 0.8% (11/1358) 1.1% (10/938) 0.6
Non-Opioid Analgesics 0.9% (17/1883) 2.9% (35/1215) <0.001 0.9% (12/1358) 2.9% (27/938) <0.001
Opioids 0.05% (1/1883) 2.8% (34/1215) <0.001 0 3.3% (31/938) <0.001
Table 2: Analgesic use distribution by treatment day.
SUBJECTS ITT Population Per Protocol (PP) Population
Arm A- CMP Arm B p-value Arm A-CMP Arm B p-value
Cycle 1 (n=96) (n=50) (n=51) (n=36)
Rescue Medication 2.1% (2/96) 4% (2/50) 0.6 2% (1/51) 2.8% (1/36) 1
Non-Opioid Analgesics 7.3% (7/96) 14% (7/50) 0.2 7.8% (4/51) 13.9% (5/36) 0.4
Opioids 0 4% (2/50) 0.1 0 2.8% (1/36) 0.4
Cycle 2 (n=68) (n=44) (n=46) (n=31)
Rescue Medication 1.5% (1/68) 6.8% (3/44) 0.2 2.2% (1/46) 6.5% (2/31) 0.5
Non-Opioid Analgesics 2.9% (2/68) 11.4% (5/44) 0.1 2.2% (1/46) 16.1% (5/31) 0.03
Opioids 1.5% (1/68) 4.5% (2/44) 0.5 0 6.5% (2/31) 0.1
Combined Cycles 1+2 (n=97) (n=50) (n=64) (n=41)
Rescue Medication 3.1% (3/97) 8% (4/50) 0.2 3.1% (2/64) 7.3% (3/41) 0.3
Non-Opioid Analgesics 9.3% (9/97) 16% (8/50) 0.2 7.8% (5/64) 19.5% (8/41) 0.1
Opioids 1% (1/97) 4% (2/50) 0.2 0 4.9% (2/41) 0.1

Table 3: Analgesic use distribution by subject.
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Analgesic Use
By Patient

Use of the device was associated with less use of analgesics at each
of the three levels evaluated.

Patients in the ITT population using the device reported
significantly less analgesic use in Cycles 1 and 2, Arm A (CMP
device) 11.3% vs Arm B (control) 26%; p=0.03, as did patients in
the PP population, Arm A (CMP device) 9.4% vs Arm B (control)
29.3%; p=0.01.

When stratified by chemotherapy cycle, within the ITT population
analgesic use incidence by subject was 9.4% in Arm A (CMP
device) and 22% in Arm B (control) patients (p=0.04) during
Cycle 1. In Cycle 2, the percentage of analgesic use by subject
within the ITT population was 4.4% for Arm A (CMP device) and
18.0% for Arm B (control) (p=0.02).

Within the PP population, analgesic incidence by patient was 9.8%
in Arm A (CMP device) and 22.2% in Arm B (control) during
Cycle 1 (p=0.1). In Cycle 2, the difference was more pronounced as
analgesics were used by 2.2% of device-using patients compared
to 22.6% of patients in the control arm (p=0.002).

By Reported Days

To assess duration of analgesic use, we evaluated the number of
study days for each cycle on which patients reported analgesic use
(14 days per cycle; Table 2). Patients in Arm A (CMP device) in
both the ITT and PP populations reported significantly fewer days
of analgesic use compared to Arm B (control). For chemotherapy
cycles 1 and 2 of patients in the ITT population, analgesic use was
noted on 7.1% of reported days by Arm B (control), compared
to 1.8% in Arm A (CMP device); p<0.001. Likewise, a similar
finding was observed in the per-protocol population Arm A (CMP
device) 1.8% vs Arm B (control) 7.6%; p<0.001.

We further compared analgesic use by reported day for each
cancer treatment cycle (Table 2). Analgesic incidence by visit in
Cycle 1 in the ITT population was significantly less in patients in
Arm A (CMP device); 2.7% vs Arm B (control); 8.00%; p<0.001.
Similarly, during Cycle 2, significantly less analgesic incidence by
visit was reported in patients in Arm A (CMP device); 0.6% vs.
Arm B (control); 6.1%; p<0.0001.

Among the PP population, analgesic incidence by visit in Cycle
1 was significantly less in patients using the device Arm A (CMP
device); 2.9% compared to Arm B (control); 7.5%; p<0.001. In
Cycle 2, analgesic incidence by visit decreased in patients in Arm A
(CMP device); 0.5%, whereas analgesic incidence by visit slightly
increased in the control group Arm B (control); 7.6%; p<0.001.

Analgesic use by type
By Subject

During Cycle 1, no device-using patients in either the ITT or PP
cohorts (Arm A, CMP device) reported using opioids (Table 3).

Among the ITT population, 2.1% and 7.3% of patients using the
device reported rescue medication and non-opioid analgesic use,
respectively. Higher incidences of analgesic use during Cycle 1
were observed in the Arm B (control) with 4% compared to Arm A
(CMP device); p=0.6 of patients reporting rescue medication and
opioid use and 14% compared to Arm A (CMP device); p=0.2 of
patients reporting non-opioid analgesics. Within the PP population
control group, incidence of rescue medication use, non-opioid
analgesic use, and opioid use by subject was 2.8%, 13.9%, and
2.8%, respectively, during Cycle 1. In patients using the device,
Arm A (CMP device) the incidence of rescue medication use by
subject was 2.0% (p=1.0) and non-opioid analgesics use 7.8%
(p=0.4) in Cycle 1 (Table 3).

Among the ITT population, the percentage of device-using
patients Arm A (CMP device) who used rescue medication, non-
opioid analgesics, or opioids during Cycle 2 was 1.5%, 2.9%, and
1.5%, respectively (Table 3) compared to the control group (Arm
B) in which rescue medication, non-opioid analgesic, or opioid
use during Cycle 2 was 6.80% (p=0.2), 11.4% (p=0.1), and 4.5%
(p=0.5), respectively (Table 3). Similar trends were observed
among the PP population with 0% of Arm A (CMP Device) patients
taking opioids and 2.2% taking rescue medication and non-opioid
analgesics during Cycle 2 (Table 3). The percentage of Arm B
(control) patients using rescue medication and opioids within the
PP population during Cycle 2 was 6.5% (p=0.5; p=0.1), and 16.1%
(p=0.03) used non-opioid analgesics (Table 3).

Comparing analgesic use type for both Cycles 1 and 2 between
study cohorts, within the ITT population, 3.1%, 9.3%, and 1.0%
of patients using the device (Arm A, CMP device) used rescue
medication, non-opioid analgesics, and opioids, respectively,
whereas a higher intensity of analgesics were used by controls
(Arm B): 8.0% (p=0.2), 16.0% (p=0.2), and 4.0% (p=0.2) of
patients reporting rescue medication, non-opioid analgesics, and
opioid use, respectively. Among device-using patients (Arm A,
CMP device) in the PP population, no patients reported opioid use,
and 3.1% and 7.8% reported rescue medication and non-opioid
analgesics use. Consistent with the ITT population, control patients
(Arm B) within the PP population demonstrated higher, but not
significantly different rates of rescue medication, non-opioid
analgesic, and opioid use by subject. Specifically, the percentage
of patients using rescue medication, non-opioid analgesics, and
opioids was 7.3% (p=0.3), 19.5% (p=0.1), and 4.9% (p=0.1),
respectively.
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By reported day (Table 2).

To assess differences in duration of analgesic use between cohorts,
we evaluated the frequency of analgesic-associated days during
the first 14 days of both chemotherapy cycles. During Cycle 1, no
days of opioid use were reported by patients (ITT cohort) in Arm
A (CMP device), but 1.2% and 1.3% reported days were associated
with the use of rescue medication and non-opioid analgesics,
respectively. In Arm B (control), opioid use was 2.7% (p<0.001)
whereas the incidence of rescue medication and non-opioid
analgesics was 0.9% (p=0.6) and 4.1% (p<0.001), respectively.

In the PP population during Cycle 1, no patient days in Arm A
(CMP device) were associated with opioid use whereas 1.4%
reported days noted rescue medication and non-opioid analgesics
use. In Arm B (control), opioid use was reported in 2.8% of visits
(vs Arm A (CMP device); p<0.001), rescue medication on 0.6%
of study days (vs Arm A (CMP device); p=0.2) and non-opioid
analgesics was 3.8% (vs Arm A (CMP device); p=0.007).

During Cycle 2, device using ITT patients reported using opioids
on 0.1% of study days, and 0.1% and 0.4% reported using rescue
medication and non-opioid analgesics respectively. In comparison,
among patients in Arm B (control), opioid use was 2.9% (p<0.001)
whereas the incidence of rescue medication and non-opioid
analgesics were both 1.6% (p=0.001; p=0.01).

During Cycle 2, Arm A (CMP device) PP population reported no
study days on which opioids were taken. The frequency of rescue
medication and non-opioid analgesic use was 0.2% and 0.3%,
respectively. On the other hand, among Arm B (control) patients,
opioid use was 3.9% (p<0.001) whereas the frequency of rescue
medication and non-opioid analgesics was 1.6% (p=0.006) and
2.1% (p=0.008) respectively.

Among patients in the ITT population, opioid use by day (visit)
was significantly less for both Cycles 1 and 2 for patients in Arm A
(CMP device; 0.05%) compared to patients in the Arm B (control)
cohort (2.8%; p=<0.001). Likewise, non-opioid analgesic use was
also less frequently reported by device-using patients (0.9% vs
2.9% in the control group; p=<0.001). Rescue medications were
used in 0.7% of reported days in both Cycle 1 and 2 by Arm A
(CMP device) patients compared to 1.2% of patients in Arm B
(control; not significant). Similar observations were made among
patients in the PP population. No visits were associated with opioid
use among patients in Arm A (CMP device) versus 3.3% of patient
visits in the control Arm B (p<0.0001). A significantly lower
number of Arm A (CMP device) patient visits were associated
with the use of non-opioid analgesics (0.9%) use compared to
2.9% in Arm B (control group), p=<0.001. The differences in the
frequency of rescue medication were not significant Arm A (CMP
device) 0.7% vs Arm B (control) 1.2%.

Discussion

The utility of cryotherapy as an intervention for chemotherapy-
associated oral mucositis has been well-established [9-12]. While
its effectiveness has been highlighted in mitigating the symptoms
of mucosal injury for specific forms of chemotherapy such as
bolus 5-FU and high-dose melphalan [11], based on the purported
mechanism of action it seems likely that its use may be effective
with other cytotoxic agents [9]. While the efficacy of cryotherapy
has been confirmed, there are logistical challenges to its current
reliance on ice chips as the mechanism of delivery [14]. Aside
from the burden of supplying a continuous stream of fresh ice
chips to patients, questionable water quality has been identified as
a potential ice chip risk [16]. Patient reports of headache, nausea,
and chills have negatively impacted ice-chip provided cryotherapy.
Finally, the uniformity of cold distribution provided by ice chips
has been questioned.

To circumvent these barriers, but still provide effective cold therapy
to oral mucosa, the use of intraoral devices has been proposed.
One such device utilizes an external source to provide circulating
cold water to an intraoral device [16]. Such an approach likely
restricts the use of the device to in-clinic and in-hospital settings.
Alternatively, extended use of cryotherapy beyond the infusion
period has not been routine, and patient enthusiasm for ice chips
is mixed at best. The results of this study highlight the potential
benefits of using the Chemo Mouthpiece, a novel cryotherapy
device, in reducing the need for analgesics in patients experiencing
chemotherapy-induced oral mucositis (OM). OM is a severe and
common complication for cancer patients undergoing cytotoxic
treatments, leading to substantial discomfort, compromised
nutrition, and increased infection risks. The burden of pain
management often necessitates the use of opioid and non-opioid
analgesics, which, although effective, carry significant risks of
addiction, adverse side effects, and complications. Therefore,
developing interventions that reduce reliance on these medications
without compromising pain management is imperative.

Our study demonstrated that the use of the Chemo Mouthpiece
was associated with a significant reduction in both the incidence
and frequency of analgesic use, particularly opioids, across two
chemotherapy cycles. This finding was consistent in both the
intent-to-treat (ITT) and per-protocol (PP) populations. In the ITT
population, the percentage of patients using any form of analgesics,
including rescue medication and opioids, was markedly lower in
the Chemo Mouthpiece group compared to the control group.
Similarly, the per-visit analysis (duration) also showed significant
reductions in the use of analgesics, further supporting the efficacy
of the device in managing mucositis induced pain.

The importance of reducing opioid use cannot be overstated,
particularly in light of the known risks associated with long-
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term use [17-18]. Patients using the Chemo Mouthpiece reported
significantly less opioid use than the control group, particularly
during the second chemotherapy cycle. This reduction in opioid
use is a key finding, as it suggests that cryotherapy, delivered
through the Chemo Mouthpiece, can provide adequate pain relief
without the need for heavy reliance on opioids.

In addition to reducing opioid use, the Chemo Mouthpiece also
led to a decrease in the use of non-opioid analgesics and rescue
medications. This is significant because non-opioid analgesics,
while generally considered safer, can still pose risks when used
excessively, such as gastrointestinal bleeding or kidney damage
[19-20]. The ability of the Chemo Mouthpiece to mitigate pain
and reduce the overall analgesic burden confirms the effectiveness
of cryotherapy as adjunct in the management of mucositis and
demonstrates the utility of a self-contained device as a consistent
means of administration.

Despite the promising results, there are some limitations to
consider. The study, while randomized, could not be blinded and
therefore open to the placebo effect. Secondly, the study consisted
primarily of female patients, and the primary tumor locations
were overwhelmingly breast and colon cancers. While these
demographics reflect common cancer populations, future studies
should evaluate the device’s effectiveness across a more diverse
patient population and in other cancer types.

Conclusion

Overall, this study provides strong evidence that the Chemo
Mouthpiece effectively reduced the need for all forms of analgesic
use to manage chemotherapy-induced oral mucositis-associated
pain. By offering a non-pharmacological alternative for pain
management, the device not only improves patient comfort but also
aligns with broader healthcare goals of minimizing drug related
complications and improving the overall quality of life for cancer
patients. As the treatment landscape for oral mucositis evolves,
integrating innovative devices such as the Chemo Mouthpiece
into standard care protocols could significantly reduce the burden
of analgesic use and enhance patient outcomes. Further studies
are warranted to confirm these findings in larger, more diverse
populations and to explore long-term benefits associated with
reduced analgesic use.
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