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Abstract

Background: Radiation dermatitis (RD) is a common and clinically significant toxicity affecting the majority of patients
undergoing external beam radiation therapy, particularly those treated for head and neck cancer (HNC). RD can impair quality
of life, limit treatment intensity, and compromise oncologic outcomes; yet, there is no established standard-of-care for its prevention
or management. Preclinical studies suggest that a topically reformulated proton pump inhibitor (PPI), esomeprazole (Dermaprazole),
has antioxidant, anti-inflammatory, and antifibrotic properties that may mitigate radiation-induced skin injury.

Objective: This phase 2 randomized controlled trial aims to evaluate the potential safety, feasibility, and efficacy of prophylactic
topical Dermaprazole compared with standard supportive care (Aquaphor) in reducing the incidence and severity of clinically
significant RD in patients with HNC receiving definitive chemoradiation.

Methods: This is a prospective, single-center, randomized controlled trial with a 2:1 allocation ratio. A total of 45 adults (≥18
y) with biopsy-confirmed head and neck malignancy planned to receive definitive chemoradiation of at least 66 Gy will be
enrolled. Participants will be randomized to receive twice-daily topical Dermaprazole or Aquaphor beginning at computed
tomography (CT) simulation and continuing through 2 weeks after completion of radiation therapy. The primary outcome is the
rate and severity of RD, assessed weekly during treatment using the National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE) version 5 by the treating radiation oncologist, with blinded dermatologic assessment based
on standardized medical photography. Feasibility outcomes include accrual rate, treatment compliance, and questionnaire
completion rates. Secondary outcomes include time to onset and healing of grade ≥2 RD, quality of life assessed using the
Skindex-16 instrument, radiation dose thresholds associated with dermatitis, and changes in inflammatory biomarkers (C-reactive
protein, tumor necrosis factor-α, interleukin [IL]-1β, and IL-6). More specifically, secondary outcomes will be assessed through
serial CTCAE version 5 evaluations for onset and healing, Skindex16 questionnaires for quality of life, radiation dose-volume
parameters for dermatitis thresholds, and serum inflammatory marker concentration measurements before, during, and after
treatment.

Results: The study began in June 2022 and has completed enrollment. Data analysis will commence following completion of
data collection, with results expected to be published by 2027.
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Conclusions: Should Dermaprazole demonstrate efficacy in reducing RD in patients undergoing radiation therapy, it may offer
an alternative or adjunctive treatment option for the prevention and management of RD, potentially reducing treatment-related
morbidity and improving patients’ quality of life during radiotherapy.

Trial Registration: ClinicalTrials.gov NCT04865731; https://clinicaltrials.gov/study/NCT04865731

International Registered Report Identifier (IRRID): DERR1-10.2196/91035

(JMIR Res Protoc 2026;15:e91035) doi: 10.2196/91035
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Introduction

Background
Radiation dermatitis (RD) is one of the most common side
effects seen following radiation treatment of cancer, affecting
more than 90% of patients receiving external beam ionizing
radiation [1]. Patients undergoing radiotherapy often experience
several cutaneous symptoms such as dry and wet desquamation,
skin necrosis, ulcers, radiation-induced keratosis, telangiectasias,
scleroderma, and skin cancer, which lead to increased morbidity
and impaired quality of life [2]. There is no standard of care
treatment for RD; topical corticosteroids can be used but are
associated with unpleasant side effects such as epidermal
thinning, erythema, telangiectasia, and purpura [3]. In some
severe cases, the side effects of both RD and corticosteroids
can limit the duration and intensity of treatment, consequently
compromising the patient’s treatment plan [4]. There is a clear
and urgent demand for the development of a safe and effective
treatment option for those at risk of developing RD as well as
those already affected.

RD is a broad spectrum of symptoms and manifestations of
postirradiation skin toxicity [5]. According to the National
Cancer Institute’s (NCI’s) Common Terminology Criteria for
Adverse Events (CTCAE) and the Radiation Therapy Oncology
Group (RTOG) scoring systems (Table 1), mild dermatitis (grade
1) is characterized by mild redness (erythema), epidermal
thickening (hyperkeratosis), or dry desquamation and appears
shortly after treatment initiation [6,7]. Moderate dermatitis
(grade 2) occurs within 2 weeks of radiotherapy and manifests
as painful and intense erythema, loss of hair from the root
(epilation), blisters, and edema. Of note, the presence of grade
2 toxicity is generally regarded as clinically significant toxicity.
In severe dermatitis (grades 3 and 4), moist desquamation occurs
excessively and may lead to persistent inflammation,
full-thickness skin necrosis, and severely painful ulceration that
is prone to infection. The acute effects occur almost immediately
at radiation doses between 2 and 40 Gray (2-40 Gy), whereas
chronic effects occur several months to years after exposure to
high radiation doses (>45 Gy), and typical skin changes include
atrophy, scarring, and spider veins (telangiectasia) [8].

Table 1. Common Terminology Criteria for Adverse Events (CTCAE) grading criteria for radiation dermatitis.

Injury, poisoning, and procedural complicationsGrade

Faint erythema or dry desquamationGrade 1

Moderate to brisk; patchy moist desquamation, mostly confined to skin folds and creases; moderate edemaGrade 2

Moist desquamation in areas other than skin folds and creases; bleeding induced by minor trauma or abrasionGrade 3

Life-threatening consequences; skin necrosis or ulceration of full thickness dermis; spontaneous bleeding from involved
site; skin graft indicated

Grade 4

DeathGrade 5

The effect of radiation on the skin is in part due to its effect in
promoting the production of highly reactive free radicals that
are involved in DNA damage [9]. In addition, radiation
upregulates several inflammatory cytokines (eg, tumor necrosis
factor [TNF]-α, interleukin [IL]-1β, IL-6, vascular cell adhesion
molecule 1 [VCAM-1], and intercellular adhesion molecule 1
[ICAM-1]) that can exacerbate sustained injury and compromise
skin integrity [10]. For example, almost all patients with head
and neck cancer (HNC) are profoundly affected by severe
dermatitis (grade 2 or higher) due to the development of serious
inflammatory skin reactions described above [11]. Additionally,
acute RD is the most common acute response after adjuvant
radiotherapy in patients with breast cancer due to the innate
inflammatory response [12]. Therefore, treatments aimed at the

radiation-induced inflammatory process may effectively relieve
the symptoms in patients with RD.

Several nonpharmacological and pharmacological approaches
have been evaluated for the prevention, treatment, or
management of severe RD; however, the use of many of these
agents is not recommended either due to lack of efficacy or
insufficient clinical data [13]. Meanwhile, various
pharmacological agents have been developed to mitigate RD.
Of these, topical corticosteroids are the archetype. Among the
steroid-based products, mometasone furoate (0.1%),
betamethasone (0.1%), and hydrocortisone (1%) are extensively
studied in clinical trials [14]. While steroid use has been shown
in clinical trials to decrease RD, some drawbacks have limited
their widespread use, including concern regarding risk of
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cutaneous atrophy, stretch marks (striae), and secondary skin
infection (eg, cellulitis and candidiasis) [15].

Proton pump inhibitors (PPIs) now have well-described
anti-inflammatory effects [16]. Interestingly, earlier research
discovered that PPIs directly regulate the nitric oxide synthase
(NOS) pathway via inhibition of the inducible isoform (inducible
nitric oxide synthase [iNOS]), which is significantly expressed
in skin cells in response to inflammatory stimuli as in radiation
or chemotherapy [17-19]. The nitric oxide (NO) catalyzed by
iNOS is short-lived and rapidly oxidizes to peroxynitrite
(OONO-), a highly reactive molecule that is involved in the
generation of nitrotyrosine, a more stable product that is
involved in tissue inflammation [20]. Additionally, a number
of inflammatory cytokines released during chemoradiation are
known to enhance NO production [21]. It has been shown that
regulation of the iNOS pathway by PPIs is due to their direct
interaction with dimethylarginine dimethylaminohydrolase
(DDAH), an enzyme that breaks down asymmetric
dimethylarginine (ADMA, the endogenous and competitive
NOS inhibitor) [20]. Subsequently, esomeprazole was
discovered to be the most potent PPI that controls the
proinflammatory enzyme DDAH and many classic
proinflammatory cytokines (eg, nuclear factor kappa B [NF-κB],
TNF-α, IL-1β, IL-6, VCAM-1, and ICAM-1) that are reported
to be pathologically upregulated in RD [20].

A recent study reformulated esomeprazole into a
Lipoderm-based cream (Dermaprazole) that retained the inherent
biologic antioxidant, anti-inflammatory, and antifibrotic effects
with the goal of evaluating its efficacy as a RD drug in a mouse
model [20]. Remarkably, their study showed that while 90% of
the animals in a corticosteroid control group had grade 2 or
higher dermatitis, Dermaprazole mitigated the RD in most of
the animals, with only 20% showing grade 2 or higher RD. They
also observed that Dermaprazole use led to significantly lower
ulceration, necrosis, inflammation, and fibrosis, with most
treated animals showing complete or nearly complete wound
closure within 4 weeks following exposure to ionizing radiation.
The current protocol aims to determine the effectiveness and
safety of the topically reformulated PPI, Dermaprazole, in
relieving RD in patients with definitive HNC.

Objectives
The main focus of this phase 2 clinical trial is to determine if
objectively lower rates of significant RD occur with prophylactic

Dermaprazole for patients with HNC receiving definitive
radiation when compared with patients receiving Aquaphor.
More specifically, the study will measure the rate of clinically
significant (CTCAE version 5 grade 2 or higher) RD observed
in patients receiving the topically reformulated PPI and compare
it with the patients receiving Aquaphor alone. The primary
endpoint is the between-group difference in the proportion of
patients who develop clinically significant RD during treatment.
This measure will be reported weekly during treatment by the
treating radiation oncologist and blindly reviewed by a
board-certified dermatologist via medical photography post
treatment. Unblinding may be done by the primary investigator
if deemed necessary.

Methods

Trial Design
This trial uses a 2:1 randomized study design using a
computer-generated randomization sequence. The allocation
sequence will be generated before enrollment and maintained
by study personnel not involved in clinical outcome assessment.
A 2:1 allocation favoring Dermaprazole was chosen to increase
experience with its safety and tolerability while maintaining an
appropriate control group for comparison. In this study, enrolled
patients will be treated with the active reformulated PPI or with
Aquaphor alone followed by radiation therapy (refer to the study
flow diagram). Patients will also be followed for long-term
follow-up and assessment post treatment. Long-term follow-up
will assess chronic radiation-associated cutaneous toxicities
including fibrosis, telangiectasia, pigmentary changes, and other
delayed skin changes.

Study Setting
This is a single-center study taking place in the Mays Cancer
Center of the University of Texas (UT) Health Science Center
at San Antonio. This study has been authorized by the UT Health
Institutional Review Board (IRB). In addition, it is registered
with the National Institutes of Health’s US National Library of
Medicine database, ClinicalTrials.gov (NCT04865731).

Eligibility Criteria
Patients will have to fulfill all the inclusion criteria, and they
will be excluded from this study if they fulfill any of the
exclusion criteria (Textbox 1).
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Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria

• Patients with head and neck malignancy (including radiation therapy to head and neck cancers of any histology and/or neck lymphatics, excluding
brain malignancies)

• Biopsy-proven diagnosis of head and neck malignancy

• Planned to receive definitive chemoradiation of at least 66 Gy

• Age 18 years or older

• Eastern Cooperative Oncology Group performance status 0-2

• Written informed consent

• History and physical within 12 weeks of enrollment

Exclusion criteria

• Prior history of head and neck radiotherapy

• Neoadjuvant chemotherapy

• Any serious medical condition or illness that would preclude the safe administration of the trial treatment including, but not limited to, active
infection, symptomatic heart failure, unstable angina, psychiatric illness, or social situation that would limit compliance with treatment

• Currently taking proton pump inhibitors. Patient remailed eligible if they discontinue the drug with physician approval

• Lack of concurrent chemotherapy

• Open wound at time of simulation

• Known autoimmune, connective tissue, or other skin disorder; or other theoretical radiosensitivity to include bullous pemphigoid, dermatomyositis,
lupus of the skin, and scleroderma

• Pregnancy or lactating patients

Intervention
Definitive head and neck radiation treatment will follow
standard practice. Variations (dose adjustments, delays, etc)
that follow standard clinical practice are allowed and are not
considered deviations, although these will be recorded to assess
for interference.

Patients will be managed with twice-daily prophylactic use of
the proposed intervention (Dermaprazole) topical cream for RD
or Aquaphor. The amount of cream or Aquaphor will be 2cc
per application and will be measured in prefilled capped syringes
for every application.

The Dermaprazole topical cream will be manufactured by
Village Pharmacy in Houston. After the product is compounded,
it will be shipped overnight to the Mays Cancer Center
Pharmacy in insulated shipping containers with temperature
monitors. The cream will be stable for a minimum of 1 month

in airtight containers under refrigerated conditions (2 oC-8 oC)
and is stable at controlled room temperature for at least 1 week.
Room temperature is 20 °C-25 °C (excursions permitted between
15 °C and 30 °C). A 1-week supply of the cream will be
dispensed to the participant during study participation, with the
exception that a 1.5- to 2-week supply will be provided at the
time of computed tomography (CT) simulation (determined by
the anticipated radiation start date) and a 2-week supply will
be provided at the end of radiation treatment. A greater than
1-week supply may also be dispensed during holiday weeks (ie,
Christmas week). The same method will be used for the

dispensing of the Aquaphor except that refrigeration will not
be done.

Patients will be instructed to apply the cream or Aquaphor along
the area exposed to radiation from the day of simulation (ie,
approximately 1 week prior to the start of radiation) to 2 weeks
after completion, correlating with the acute phase of RD. In the
event of a delay from the time of CT simulation to the start of
radiation therapy, if the patient has no more than 3 days of
interruption of the cream, this will not be considered a violation
of the protocol. An interruption longer than 3 days will be
considered a minor deviation. Patients who develop an open
wound may be prescribed a topical antibiotic if indicated.

Neither the Dermaprazole cream nor the Aquaphor is expected
to be irritating or sensitizing, but participants will be instructed
to inform study personnel if a skin irritation occurs. If eye
contact occurs, the participant will be instructed to flush the
eyes with water while open and to inform study personnel.
Additionally, compliance with intervention and use of other
topical agents will be documented qualitatively during weekly
assessments.

Outcomes

Primary Outcome Measures
First, the rates and severity of radiation-related toxicity will be
defined using NCI CTCAE version 5 [22]. These will be used
in the assessment by the treating radiation oncologist as well
as during blinded review by the dermatologist. The following
definitions will be used:
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• Grade 1: Mild; asymptomatic or mild symptoms; clinical
or diagnostic observations only; intervention not indicated.
Faint erythema or dry desquamation.

• Grade 2: Moderate; minimal, local, or noninvasive
intervention indicated; limiting age-appropriate instrumental
activities of daily living (ADL). Moderate to brisk erythema;
patchy moist desquamation, mostly confined to skin folds
and creases; moderate edema.

• Grade 3: Severe or medically significant but not
immediately life-threatening; hospitalization or prolongation
of hospitalization indicated; disabling; limited self-care
ADL. Moist desquamation in areas other than skin folds
and creases; bleeding induced by minor trauma or abrasion.

• Grade 4: Life-threatening consequences; urgent intervention
indicated. Skin necrosis or ulceration of full thickness
dermis; spontaneous bleeding from involved site; skin graft
indicated.

• Grade 5: Death related to adverse event (AE).

Although not expected, if at half our expected enrollment, 50%
or more of patients experience mild intervention-related toxicity,
this treatment regimen will not be considered safe. The trial
will be monitored for serious adverse events (SAEs) and stopped
early for safety if 2 treatment-related grade 3 SAEs are reported
or if 1 treatment-related grade 4-5 SAE is reported at any point
of the trial.

Second, another primary end point will be feasibility, which is
defined as the consideration of whether the protocol
implementation will be successful in terms of accrual within
the expected time frame, as well as whether patients would
comply with the study protocol and necessary data collection
is logistically feasible in the clinical setting. To evaluate
feasibility, we will measure:

• Accrual rate and summary of causes for nonenrollment;
• Percentage of patients compliant with therapy, defined as

receiving at least 66 Gy radiation to the head and neck while
using prophylactic Dermaprazole as directed; and

• Compliance rate and rate of completion of the SkinDex16
forms.

All end points will be evaluated when the last patient completes
their 3-month follow-up visit, although patients will continue
with additional regular follow-up visits as described in the
protocol schedule. Since, by that point, a patient would have
completed all treatments, the data would provide an accurate
estimate of compliance and acute toxicity.

For the study to be considered feasible, all of the following must
be true:

1. No more than 5 patients fail to complete the treatment
regimen.

2. No more than 15 participants fail to comply with prophylactic
Dermaprazole cream application of at least once a day.

3. Enrollment takes no longer than 24 months.

4. Proportions of analyzable questionnaires at baseline, while
on-treatment, and off-treatment during follow-up, and within
questionnaires completion rates are no worse than 80%, 80%,
and 60%, respectively.

Feasibility will be assessed separately using prescribed criteria
related to accrual, treatment adherence, and completion of study
assessments.

Secondary Outcome Measures
The following are the secondary outcome measures:

• Assess the highest grade of CTCAE version 5 RD during
radiation treatment.

• Assess the time to occurrence of CTCAE version 5 grade
2 or higher acute RD.

• Assess the time to healing if CTCAE version 5 grade 2 or
higher acute RD develops.

• To evaluate the quality of life via acute and long-term
symptoms and symptom scores using the SkinDex16 scoring
system.

• To evaluate the threshold dose at which RD appears in
either arm, using skin dose tracking structures (V20 to V70
in 5 Gy increments reaching skin shell contours of “skin
minus 3 millimeters” and “skin minus 5 millimeters”).

• To evaluate the threshold dose at which RD appears in
either arm, using the same metrics as in 2.2.2.5, but with a
new simulation scan in the last week of radiotherapy.

• To evaluate the effect of Dermaprazole on inflammatory
markers—C-reactive protein (CRP), TNF-α, IL-1β,
IL-6—by measuring values before, during, and after
treatment. We expect this to give further evidence for the
mechanism of action of Dermaprazole.

Toxicity will be reported as the frequency of each AE according
to the CTCAE version 5.0, as well as the grade of each recorded
AE. Generally, AEs in this system are graded from 1 to 5, with
1 corresponding to either mild or asymptomatic clinical
manifestations of toxicity and 5 corresponding to death related
to the AE. Clinically relevant toxicity will be defined as grade
2 or higher, while severe toxicity will be defined as grade 3 or
higher. Acute toxicity will be defined as AEs that occur during
or within 90 days after completing radiation therapy. Toxicities
occurring more than 90 days after completion of radiation
therapy will be classified as late or chronic toxicities and
assessed during long-term follow-up. We will consider this
intervention safe if there is a grade 1 toxicity rate of <50%, a
grade 2 or higher toxicity rate of <10%, and no grade 3 or higher
events.

Percentages of patients enrolled per month will be recorded. If
the enrollment time exceeds 12 months, the study will be
considered not feasible as written. Percentage of patients not
enrolled will be summarized by cause.

Quality of life will be measured with the use of SkinDex16
questionnaires filled out by the patient at baseline, throughout
treatment, at the completion of radiation treatment, and at each
follow-up visit subsequently. The SkinDex16 is a validated
16-item patient-reported outcome measure that assesses the
impact of skin disease on health-related quality of life across
symptoms, emotions, and functioning [23]. We will also
consider compliance to questionnaire completion and within
questionnaires completion rates. This will be reported as the
average proportion of questions within each form completed
properly, without errors. As long as the rates are not below the
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minimum threshold defined above, the study will be considered
feasible.

Participant Timeline
A summary of the study process is outlined in Table 2. The first
screening visit will entail obtaining informed consent, review
of inclusion and exclusion criteria, a comprehensive history and
physical exam (within 12 weeks of registration), Eastern
Cooperative Oncology Group (ECOG) performance status,
pregnancy test (for women of child-bearing potential),
SkinDex16 questionnaire, and a photographic documentation
of the skin at baseline.

Standard-of-care will be followed according to the prescribing
physician. Head and neck radiation of over 66Gy will be
permitted with or without boost up to 70Gy (but not higher).
Radiation is to be delivered 5 days per week (with exception of
weeks with holidays), using intensity-modulated technique.
CT-based simulation with thermoplastic mask and volumetric
planning must precede treatment. Tissue-equivalent bolus is
permitted on protocol. Daily cone beam CT images are required

to confirm accurate delivery. Resimulation will be done in the
last week of radiotherapy to allow for recalculation of beams.

Baseline, weekly on-treatment, and follow-up assessments will
include a focused skin exam, ECOG performance status, AE or
toxicity evaluation, including CTCAE version 5 evaluation of
RD with note of components (erythema, epilation, fibrosis, etc),
SkinDex16 questionnaire, photographic documentation of skin
reaction with dermatologist’s evaluation of CTCAE version 5
from this photography, compliance questionnaire (only while
on treatment), and laboratory draws including CRP, TNF-α,
IL-1β, and IL-6.

Patients will be followed for up to 60 months after completion
of radiation or until death to assess intervention-related
tolerance. The same measures will be recorded at the
posttreatment follow-up except for the compliance questionnaire
(Table 3). The month 1 visit will be defined as 30 (SD 14) days
after completion of all radiation therapy. The month 3 visit will
be defined as 90 (SD 28) days after completion of all radiation
therapy. Long-term follow-up visits will occur at months 6, 9,
12, 18, 24, 36, 48, and 80 calculated from completion of all
radiation therapy (SD 28 days).
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Table 2. Calendar of study assessments and testing.

PosttreatmentHead/Neck RT(Weekly)aPretreatmentStudy procedures and assessments

Week
9

Week
8

Week
7

Week
6

Week
5

Week
4

Week
3

Week
2

Week
1

Screening

✓Written informed consent

✓Inclusion and exclusion crite-
ria

Physical

✓Comprehensive history and
physical

✓✓✓✓✓✓✓✓Focused skin exam (radiation
oncologist)

✓✓✓✓✓✓✓✓Medical photographyb

Assessments

✓✓✓✓✓✓✓CTCAEc Version 5

Radiation Dermatitis (Radia-
tion Oncologist)

✓CTCAE Version 5 Radiation
Dermatitis (Blinded – Derma-
tologist)

✓✓✓✓✓✓✓Adverse events or toxicity

✓✓✓✓✓✓✓✓SkinDex16 Questionnaire

Treatment

✓✓CT Simulation

✓✓✓✓✓✓✓XRTd

✓✓✓✓✓✓✓✓✓✓Dermaprazole or Aquaphore

✓✓✓✓✓✓✓✓✓✓Compliance Assessment

Laboratory draw

✓Serum Pregnancy Test if
Woman of Child-Bearing Po-
tential

✓✓i✓CRPf, TNF-αg, ILh-1β, IL-6

aWeekly assessments to be performed within +/–3 days of the end of each week (defined by a period of 5 treatments).
bPhotos will be taken with a Sony DSLR camera with 20.1 Megapixels. Photos will be uploaded to a protected research folder directly from the camera
and the dermatologist will have access to the folder. The photos will be de-identified and labeled with study case number.
cCTCAE: Common Terminology Criteria for Adverse Events.
dXRT: radiation therapy.
eRefer to Intervention section for detailed instructions regarding Dermaprazole and Aquaphor.
fCRP: c-reactive protein.
gTNF: tumor necrosis factor.
hIL: interleukin.
iIn the last week of radiotherapy, may be different than week 7.
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Table 3. Calendar of posttreatment assessment and long-term follow-up.

Long-term follow-up (up to 60 months post-tx)Posttreatmenta assessmentStudy procedures and assess-
ments

Every year (M24, M36,

M48, M60c)

Every 3 months (M6, M9,

M12c)

Month 3 (90 days posttreat-

mentc)

Month 1 (30 days

posttreatmentb)

Physical

✓✓✓✓Focused Skin Exam (Radi-
ation Oncologist)

✓✓✓✓Medical Photography

Assessments

✓✓✓✓CTCAE Version 5

Radiation Dermatitis (Radi-
ation Oncologist)

✓✓✓✓CTCAE Version 5 Radia-
tion Dermatitis (Blinded –
Dermatologist)

✓✓✓✓Adverse Events/Toxicity

✓✓✓✓SkinDex16

aTiming of posttreatment visits is from the completion of radiotherapy.
bTo be completed within +/– 14 days.
cTo be completed within +/– 28 days.

Sample Size
Participants will continue to be enrolled and monitored for
toxicity per the above criteria until 30 patients in arm 1 and 15
patients in arm 2 have completed the course of head and neck
radiation as evaluable patients. Patients will be randomized by
computer in a 2:1 fashion. Per our current database, the clinic
is treating approximately 60 eligible patients per year. As such,
accrual should take no longer than 12 months but will be allowed
to extend to up to 24 months without closing the study.

Initial sample size for this study was estimated as if this study
was conducted as a phase 2 study. Sample size calculation was
determined using significance (α) of .05, to at least detect a
difference in incidence of 45% and power (β) of 80%. In
general, rates of clinically bothersome grade 2 dermatitis in the
literature appear to be approximately 65% [24]. Based on our
preclinical study with animal and human skin models, we expect
20% of the Dermaprazole arm to have CTCAE grade 2 or higher
RD [20]. Given these values, we calculated our final sample
size to be approximately 39 and we aim to enroll 45 participants.

Recruitment and Informed Consent
The 45 patients, female and male, with biopsy confirmed head
and neck malignancy will be recruited from the Radiation
Oncology clinic at Mays Cancer Center. Informed consent will
be obtained by research staff that have completed the
Collaborative Institutional Training Initiative (CITI) Good
Clinical Practice (GCP) clinical research training certification.
Also, the research study staff will be trained in both general
clinical trial procedures and tasks specific to this study.

Data Collection, Management, and Confidentiality
Patient information will be acquired from patient medical
records within the clinical site electronic medical record system.

Patient characteristics including age, race or ethnicity, initial
biopsy result, cancer stage, BMI, and known comorbidities will
be collected.

Patient data for analysis will be captured using REDCap
(Vanderbilt University). Paper forms including the SkinDex16
questionnaires will be kept in a locked cabinet in the Radiation
Oncology offices and input into REDCap. Photos of patients’
skin reaction will also be kept on this limited-access network
drive. Patient information will be deidentified for final statistical
analysis by removal of patient names and medical record
numbers. Each patient will be assigned a study code at time of
study registration.

Information gathered from the treatment planning system will
include the V20 to V70 in 5 Gy increments reaching skin shell
contours of “skin minus 3 millimeters” and “skin minus 5
millimeters” as well as the total dose. This will be collected for
both simulation scans.

Statistical Methods
All analyses outside of the primary end point will be considered
exploratory in nature. Chi square and t test will be used to
evaluate differences in categorical and numerical values between
arms. Subgroup analyses for BMI, total dose, and comorbidity
will be conducted. We will also evaluate the incidence of RD
for specific radiation skin dose stratification by reviewing the
V20 to V70 in 5 Gy increments reaching a skin shell
representing the thickness between the skin and the “skin minus
3 millimeters.” This will be done on both the original dosimetry
as well as a recalculated plan from the resimulation scan.

We will also evaluate any statistically significant differences
in both the absolute numbers and relative changes of the
laboratory values (CRP, TNF-α, IL-1β, and IL-6) at each of the
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3 time points in which they are drawn for each arm. All
statistical tests will be 2-sided. We will report comparative data
in good faith and emphasize that the primary intention of this
study is to understand the safety and tolerability profile of
Dermaprazole. All patients enrolled in this study who complete
at least 60 Gy of radiation and follow up at 30 days post
treatment will be included in the analysis. The principal
investigator (PI; SD) will hold the full protocol, participant-level
dataset, and statistical analysis code.

Exploratory subgroup analyses will examine treatment outcomes
according to BMI, total radiation dose, and comorbidity status.
Subgroup definitions and any covariate-adjusted models will
be specified in the final statistical analysis plan before
comparative outcome analyses are conducted. Given the limited
sample size, subgroup analyses will be interpreted cautiously
and may be restricted to descriptive summaries if participant
numbers are insufficient for meaningful comparisons.

The extent and reasons for missing data will be summarized by
treatment arm, and the number of evaluable participants will
be reported for each analysis. Available observations will be
used for exploratory analyses without imputation. Missing
outcome assessments will not be interpreted as the absence of
RD. Treatment discontinuation and loss to follow-up will be
reported separately. Safety analyses will include all participants
who received at least 1 application of their assigned topical
treatment, including those who discontinued treatment early.
The efficacy analysis described above will include participants
who completed at least 60 Gy of radiation and the 30-day
posttreatment follow-up assessment. Reasons for exclusion from
this efficacy analysis will be reported by treatment arm.

Data Safety, Monitoring, and Audit
A data and safety monitoring plan (DSMP) is required for all
protocols conducted at Mays Cancer Center. All protocols
conducted at Mays Cancer Center are covered under the auspices
of the Mays Cancer Center Institutional Data Safety Monitoring
Plan. The Mays Cancer Center Institutional DSMP global
policies provide individual trials with institutional policies and
procedures for institutional data safety and monitoring, an
institutional guide to follow, monitoring of protocol accrual by
the Mays Cancer Center Protocol Review Committee, review
of study forms, and orders by the Forms Committee, tools for
monitoring safety events, oversight by the Data Safety
Monitoring Committee (DSMC), and monitoring of
unanticipated problem involving risks to participants or others
by the Director of Quality Assurance (DQA) and DSMC,
determining level of risk (priority of audit level score), and
verification of protocol adherence via annual audit for all
investigator initiated studies by the Mays Cancer Center Quality
Assurance Division.

Safety and AE Outcomes
The PI will perform primary assessment of AEs, AE trends, and
treatment effects on this study. The PI will conduct independent
quarterly reviews and report findings to the Mays Cancer Center
Data Safety Monitoring Board (DSMB) and the UT Health IRB.
Baseline events and AEs will be captured using the Mays Cancer
Center Master Adverse Events Document for each patient using

CTCAE v5.0 for the grading and attribution of AEs. Usage of
the Mays Cancer Center Master Adverse Events Document
centrally documents the event and grades the seriousness of it,
if the event was a change from baseline, determines the
relationship between the event and study intervention, if the
event was part of the normal disease process, and what actions
were taken as a result of the event.

Expected AEs are those that have been previously identified as
resulting from administration of topical or radiation therapy.
For the purposes of this study, an AE is considered expected
when the events are those related to systems within the radiation
treatment field and include infection, allergy, or short- and
long-term (greater than 6 months) skin changes. The common
side effects of radiation to the head and neck most commonly
includes RD (ie, erythema, blistering, and pigmentation changes)
and fibrosis or firmness of the area in the long-term [25].
Commonly patients develop dry mouth, changes in taste, pain
when swallowing, and weight loss [25,26]. Long-term, some
patients can continue to have changes in taste and lymphedema
[25-27].

The interventional cream is not yet tested in humans and
reactions in vivo, especially in patients experiencing RD, are
not yet known. Possible side effects include allergy to the topical
or infection. Given the success in preclinical studies, it is
unlikely that the interventional cream would lead to worsened
rates of RD and skin integrity [21], although this is a possibility.

An attribution scale which will be used to attribute relatedness
of the AE to the additional field, as determined by the treating
investigator. Assignment of attribution is the responsibility of
the treating investigator. Definite is when the AE is clearly
related to the study treatment, probable is when the AE is likely
related to the study treatment, possible is when the AE may be
related to the study treatment, unlikely is when the AE is
doubtfully related to the study treatment, and unrelated is when
the AE is clearly not related to the study treatment.

All AEs will be recorded and reviewed by the study physician.
Expected mild to moderate toxicity (grade 1-2) will be managed
conservatively by the treating physician. Unexpected or severe
AEs will be managed on a case-by-case basis at the discretion
of the treating physician in coordination with the study team.
Emergent dermatology consult and face-to-face evaluation
within 48 hours will be sought for each suspected
intervention-related AEs. Every effort will be made to continue
radiation treatments for the prescribed duration, as would be
the standard of care [28]. If the risks of continuation of any
portion of the patients’ treatment is felt to immediately outweigh
the benefits or be detrimental to the patient, it may be
temporarily withheld at the discretion of the treatment team.
AEs directly related to Dermaprazole may prompt withdrawal
from the study. Radiation will continue as scheduled unless
grade 4 toxicity occurs, in which case delay to allow for healing
is permitted.

Reporting Requirements
The AE collection or reporting period will begin with the first
day of treatment with radiation or chemotherapy. AEs after
study registration but prior to the first day of study treatment
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will be captured as ongoing concurrent secondary diagnoses
and baseline symptoms present at the start of study. For this
study, all master AE documents collected on patients for this
protocol will be reviewed by the PI on a quarterly basis to
determine if a serious safety problem has emerged that results
in a change or early termination of a protocol, such as
suspending enrollment due to safety or efficacy, or termination
of the study due to a significant change in risks or benefits.

As per the Mays Cancer Center DSMP, any protocol
modifications, problematic safety reports, unanticipated
problems, and suspension or early termination of a trial must
be reported to all members of the research team. Suspension
and early termination of a trial must also be reported
immediately to the DQA, who will promptly notify the sponsor
and the UT Health IRB. The PI will review the Master Adverse
Events documents to determine the significance of the reported
events and will file the Investigator Initiated Study Annual
DSMB Report Form on an annual basis with the Mays Cancer
Center DSMB. The Investigator Initiated Study Annual DSMB
Report Form includes information on AEs, current dose levels,
number of patients enrolled, significant toxicities per the
protocol, patient status (morbidity and mortality), dose
adjustments with observed response, and any interim findings.
Any trend consisting of 3 or more of the same events will be
reported to the Mays Cancer Center DSMP for independent
review outside of the annual reporting cycle, which begins 3
months following protocol start-up. Conflict of interest is
avoided by the independent review of the Mays Cancer Center
DSMB and by ongoing independent review of AEs trends by
the DQA. All SAEs and unanticipated problem involving risks
to participants or others will be reported following Mays Cancer
Center and UT Health institutional guidelines.

Ethical Considerations
We confirm that informed consent will be obtained from all
study participants according to the regulations outlined by the

UT Health at San Antonio and the Mays Cancer Center Research
Ethics Board and IRBs. The protocol, site-specific informed
consent forms, and participant educational materials will also
be reviewed and approved by the ethical review bodies. This
study was approved by the UT Health Science Center at San
Antonio IRB (IRB protocol 20210301HU). Written informed
consent was obtained from all participants before study
enrollment. Participant information is stored in secure
institutional systems, including REDCap and limited-access
network drives, and data used for analysis are deidentified
through removal of direct identifiers and assignment of a
study-specific code. Participants received no compensation for
study participation.

Modification of the Protocol
Any modifications to the protocol which may impact the study,
potential benefit of the patient, or may affect patient safety will
require a formal amendment to the protocol subject to approval
by the ethics committee and IRB prior to implementation. All
amendments will be agreed upon and approved prior to
implementation.

Results

The study was registered on ClinicalTrials.gov (NCT04865731)
and began participant recruitment in June 2022. The current
protocol is version 12.0. A total of 4 participants received
Dermaprazole at our center, with treatment initiated between
July 2022 and February 2023. Their median age was 59 (range
52-74) years, with 2 male and 2 female participants. All 4 had
squamous cell carcinoma of the tongue or base of tongue.
Enrollment and study intervention have stopped at our center
due to protocol-defined stopping criteria. Data collection is
expected to be completed by 2027, followed by final data
analysis and publication of the study results.

The study flow diagram is presented in Figure 1.

Figure 1. Study flow chart. XRT: Radiotherapy.

Discussion

This study will evaluate whether prophylactic topically
reformulated esomeprazole, or Dermaprazole, reduces clinically
significant RD in patients undergoing definitive radiation
therapy for head and neck malignancies. We hypothesize that
Dermaprazole will decrease the incidence and severity of
CTCAE grade 2 or higher RD compared with Aquaphor. If
supported, these findings would provide clinical evidence for
repurposing topical esomeprazole as an adjunctive strategy to
mitigate radiation-induced cutaneous toxicity and its associated
morbidity.

The biologic rationale for esomeprazole is supported by
preclinical studies demonstrating that PPIs possess
anti-inflammatory and antifibrotic properties shown in
preclinical studies [20]. Esomeprazole has been shown to
modulate inflammatory pathways involving iNOS and other
related inflammatory mediators [20]. More specifically, a
preclinical model of radiation-induced skin injury, topical
esomeprazole significantly attenuated dermal inflammation and
fibrosis and was associated with reduced ulceration and necrosis
and improved wound healing [20]. These findings provide the
mechanistic and translational basis for evaluating Dermaprazole
in patients exposed to therapeutic radiation.
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This study extends this work through a randomized comparison
with Aquaphor and incorporates complementary measures of
radiation-induced skin injury. In addition to CTCAE grading
by the treating radiation oncologist, standardized clinical
photographs will undergo blinded dermatologic assessment.
Radiation dose-volume parameters within predefined skin
contours will be evaluated to characterize associations between
cutaneous radiation exposure and toxicity, while CRP, TNF-α,
IL-1β, and IL-6 will be explored as potential inflammatory
correlates. Patient-reported quality of life will provide an
additional measure of the clinical burden of RD.

The focus on patients with head and neck malignancies was
selected because this population is particularly susceptible to
clinically significant RD due to the high cumulative radiation
doses delivered to superficial tissues within the treatment field
[29]. The study population was further restricted to patients
receiving concurrent chemotherapy to reduce treatment
heterogeneity and to evaluate Dermaprazole in a clinically
relevant population undergoing definitive chemoradiation.
Although these eligibility criteria improve internal consistency,
they may limit generalizability to patients receiving radiation
alone, altered radiation regimens, or other systemic therapies.
If Dermaprazole demonstrates benefit in this setting, subsequent

studies should evaluate its efficacy across broader populations
with HNC and radiation treatment paradigms.

Several limitations should be considered. The single-center
design and relatively small sample size may limit
generalizability and the ability to detect uncommon toxicities
or differences in delayed cutaneous outcomes. The 2:1 allocation
produces a smaller control group than equal randomization, and
variability in topical treatment adherence and individual
radiation dose distributions may influence observed outcomes.
Nevertheless, standardized treatment assessments, blinded
dermatologic review, longitudinal follow-up, and incorporation
of dosimetric and biomarker data strengthen the ability to
characterize both the clinical and biological effects of the
intervention.

If Dermaprazole demonstrates an acceptable safety profile and
reduces clinically significant RD, larger multicenter studies will
be warranted to confirm efficacy across broader radiation
treatment settings and patient populations. Further investigation
may also determine whether its anti-inflammatory and
antifibrotic effects translate into reductions in chronic
radiation-associated cutaneous changes. Study findings will be
disseminated through peer-reviewed publication and presentation
at scientific meetings following completion of data collection
and analysis.

Acknowledgments
The authors would like to thank all of the study participants whose involvement makes this research possible. We would also
like to thank our collaborators for their contributions in developing the study protocol. Additionally, we appreciate the clinical
staff for their essential role in conducting this trial. We also thank Dr Richard Tuli for supporting the study.

Funding
This research was supported by the National Cancer Institute Cancer Center Support Grant P30 (CA054174). The funder had no
role in the study design, data collection, data analysis or interpretation, manuscript preparation, or decision to submit the manuscript
for publication.

Data Availability
The principal investigator and the research team will have access to the trial dataset. The raw data and materials from this study
will not be publicly shared during this clinical trial. There are plans to use this study design and results for presentations at
conferences and publication in pertinent journals.

Generative AI Use
The authors used ChatGPT (OpenAI; GPT-5.6 Sol) during manuscript revision to assist with language editing, clarity, organization,
and formatting where appropriate. All AI-assisted content was reviewed, revised, and verified by the authors, who take full
responsibility for the final manuscript.

Authors' Contributions
Conceptualization: YTG, MDB, TW, SD
Investigation: CJ, PR
Methodology: PB, YTG, MDB, TW, SO, SD
Project administration: CJ, PR, SD
Supervision: SD
Writing – original draft: AC
Writing – review and editing: AC, PB, YTG, MDB, TW, SO, SD
All authors reviewed and approved the final manuscript

JMIR Res Protoc 2026 | vol. 15 | e91035 | p. 11https://www.researchprotocols.org/2026/1/e91035
(page number not for citation purposes)

Cheng et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
YTG is an inventor on patents, owned by Stanford University and Baylor College of Medicine, that protect the use of proton
pump inhibitors (PPIs) for therapeutic use of new indications. The other authors have no conflicts of interest to declare.

References

1. Ramseier JY, Ferreira MN, Leventhal JS. Dermatologic toxicities associated with radiation therapy in women with breast
cancer. Int J Womens Dermatol. 2020;6(5):349-356. [FREE Full text] [doi: 10.1016/j.ijwd.2020.07.015] [Medline: 33898697]

2. Yang X, Ren H, Guo X, Hu C, Fu J. Radiation-induced skin injury: pathogenesis, treatment, and management. Aging
(Albany NY). 2020;12(22):23379-23393. [FREE Full text] [doi: 10.18632/aging.103932] [Medline: 33202382]

3. Tam S, Zhou G, Trombetta M, Caini S, Ryan Wolf J, van den Hurk C, et al. Topical corticosteroids for the prevention of
severe radiation dermatitis: a systematic review and meta-analysis. Support Care Cancer. 2023;31(7):382. [doi:
10.1007/s00520-023-07820-5] [Medline: 37280403]

4. Seité S, Bensadoun R, Mazer J. Prevention and treatment of acute and chronic radiodermatitis. Breast Cancer (Dove Med
Press). 2017;9:551-557. [FREE Full text] [doi: 10.2147/BCTT.S149752] [Medline: 29138594]

5. Bray FN, Simmons BJ, Wolfson AH, Nouri K. Acute and chronic cutaneous reactions to ionizing radiation therapy. Dermatol
Ther (Heidelb). 2016;6(2):185-206. [FREE Full text] [doi: 10.1007/s13555-016-0120-y] [Medline: 27250839]

6. Kawamura M, Yoshimura M, Asada H, Nakamura M, Matsuo Y, Mizowaki T. A scoring system predicting acute radiation
dermatitis in patients with head and neck cancer treated with intensity-modulated radiotherapy. Radiat Oncol. 2019;14(1):14.
[FREE Full text] [doi: 10.1186/s13014-019-1215-2] [Medline: 30665451]

7. Cox JD, Stetz J, Pajak TF. Toxicity criteria of the radiation therapy oncology group (RTOG) and the European organization
for research and treatment of cancer (EORTC). Int J Radiat Oncol Biol Phys. 1995;31(5):1341-1346. [doi:
10.1016/0360-3016(95)00060-C] [Medline: 7713792]

8. Hymes SR, Strom EA, Fife C. Radiation dermatitis: clinical presentation, pathophysiology, and treatment 2006. J Am Acad
Dermatol. 2006;54(1):28-46. [doi: 10.1016/j.jaad.2005.08.054] [Medline: 16384753]

9. Bennardo L, Passante M, Cameli N, Cristaudo A, Patruno C, Nisticò SP, et al. Skin manifestations after ionizing radiation
exposure: a systematic review. Bioengineering (Basel). 2021;8(11):153. [FREE Full text] [doi:
10.3390/bioengineering8110153] [Medline: 34821719]

10. Wijerathne H, Langston JC, Yang Q, Sun S, Miyamoto C, Kilpatrick LE, et al. Mechanisms of radiation-induced endothelium
damage: emerging models and technologies. Radiother Oncol. 2021;158:21-32. [FREE Full text] [doi:
10.1016/j.radonc.2021.02.007] [Medline: 33581220]

11. Kao Y-S, Ma KS-K, Wu M-Y, Wu Y-C, Tu Y-K, Hung C-H. Topical prevention of radiation dermatitis in head and neck
cancer patients: a network meta-analysis. In Vivo. 2022;36(3):1453-1460. [FREE Full text] [doi: 10.21873/invivo.12851]
[Medline: 35478163]

12. Xie Y, Wang Q, Hu T, Chen R, Wang J, Chang H, et al. Risk factors related to acute radiation dermatitis in breast cancer
patients after radiotherapy: a systematic review and meta-analysis. Front Oncol. 2021;11:738851. [FREE Full text] [doi:
10.3389/fonc.2021.738851] [Medline: 34912704]

13. Okunieff P, Xu J, Hu D, Liu W, Zhang L, Morrow G, et al. Curcumin protects against radiation-induced acute and chronic
cutaneous toxicity in mice and decreases mRNA expression of inflammatory and fibrogenic cytokines. Int J Radiat Oncol
Biol Phys. 2006;65(3):890-898. [doi: 10.1016/j.ijrobp.2006.03.025] [Medline: 16751071]

14. Hindley A, Zain Z, Wood L, Whitehead A, Sanneh A, Barber D, et al. Mometasone furoate cream reduces acute radiation
dermatitis in patients receiving breast radiation therapy: results of a randomized trial. Int J Radiat Oncol Biol Phys.
2014;90(4):748-755. [doi: 10.1016/j.ijrobp.2014.06.033] [Medline: 25585779]

15. Coondoo A, Phiske M, Verma S, Lahiri K. Side-effects of topical steroids: a long overdue revisit. Indian Dermatol Online
J. 2014;5(4):416-425. [FREE Full text] [doi: 10.4103/2229-5178.142483] [Medline: 25396122]

16. Kedika RR, Souza RF, Spechler SJ. Potential anti-inflammatory effects of proton pump inhibitors: a review and discussion
of the clinical implications. Dig Dis Sci. 2009;54(11):2312-2317. [FREE Full text] [doi: 10.1007/s10620-009-0951-9]
[Medline: 19714466]

17. Qureshi AA, Hosoi J, Xu S, Takashima A, Granstein RD, Lerner EA. Langerhans cells express inducible nitric oxide
synthase and produce nitric oxide. J Invest Dermatol. 1996;107(6):815-821. [FREE Full text] [doi:
10.1111/1523-1747.ep12330572] [Medline: 8941667]

18. Chang H, Tsao D, Wang S, Yu H. Expression of nitric oxide synthases in keratinocytes after UVB irradiation. Arch Dermatol
Res. 2003;295(7):293-296. [doi: 10.1007/s00403-003-0433-4] [Medline: 14615895]

19. Hirst D, Robson T. Nitric oxide in cancer therapeutics: interaction with cytotoxic chemotherapy. Curr Pharm Des.
2010;16(4):411-420. [doi: 10.2174/138161210790232185] [Medline: 20236069]

20. Pham N, Ludwig MS, Wang M, Ebrahimpour A, Bonnen MD, Diwan AH, et al. Topical esomeprazole mitigates
radiation-induced dermal inflammation and fibrosis. Radiat Res. 2019;192(5):473-482. [FREE Full text] [doi:
10.1667/RR15398.1] [Medline: 31415221]

JMIR Res Protoc 2026 | vol. 15 | e91035 | p. 12https://www.researchprotocols.org/2026/1/e91035
(page number not for citation purposes)

Cheng et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S2352-6475(20)30145-3
http://dx.doi.org/10.1016/j.ijwd.2020.07.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33898697&dopt=Abstract
https://www.aging-us.com/full/103932
http://dx.doi.org/10.18632/aging.103932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33202382&dopt=Abstract
http://dx.doi.org/10.1007/s00520-023-07820-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37280403&dopt=Abstract
https://europepmc.org/abstract/MED/29138594
http://dx.doi.org/10.2147/BCTT.S149752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29138594&dopt=Abstract
https://europepmc.org/abstract/MED/27250839
http://dx.doi.org/10.1007/s13555-016-0120-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27250839&dopt=Abstract
https://ro-journal.biomedcentral.com/articles/10.1186/s13014-019-1215-2
http://dx.doi.org/10.1186/s13014-019-1215-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30665451&dopt=Abstract
http://dx.doi.org/10.1016/0360-3016(95)00060-C
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7713792&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2005.08.054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16384753&dopt=Abstract
https://www.mdpi.com/resolver?pii=bioengineering8110153
http://dx.doi.org/10.3390/bioengineering8110153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34821719&dopt=Abstract
https://europepmc.org/abstract/MED/33581220
http://dx.doi.org/10.1016/j.radonc.2021.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33581220&dopt=Abstract
https://europepmc.org/abstract/MED/35478163
http://dx.doi.org/10.21873/invivo.12851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35478163&dopt=Abstract
https://europepmc.org/abstract/MED/34912704
http://dx.doi.org/10.3389/fonc.2021.738851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34912704&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2006.03.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16751071&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2014.06.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25585779&dopt=Abstract
https://europepmc.org/abstract/MED/25396122
http://dx.doi.org/10.4103/2229-5178.142483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25396122&dopt=Abstract
https://europepmc.org/abstract/MED/19714466
http://dx.doi.org/10.1007/s10620-009-0951-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19714466&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0022-202X(15)42748-4
http://dx.doi.org/10.1111/1523-1747.ep12330572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8941667&dopt=Abstract
http://dx.doi.org/10.1007/s00403-003-0433-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14615895&dopt=Abstract
http://dx.doi.org/10.2174/138161210790232185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20236069&dopt=Abstract
https://europepmc.org/abstract/MED/31415221
http://dx.doi.org/10.1667/RR15398.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31415221&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Tozer G, Everett S. Nitric oxide in tumour biology and cancer therapy. part 1: physiological aspects. Clin Oncol (R Coll
Radiol). 1997;9(5):282-293. [doi: 10.1016/s0936-6555(05)80061-5] [Medline: 9368723]

22. Common terminology criteria for adverse events (CTCAE). National Cancer Institute. URL: https://dctd.cancer.gov/research/
ctep-trials/for-sites/adverse-events/ctcae-v5-8x11.pdf [accessed 2026-09-22]

23. Chren M. The skindex instruments to measure the effects of skin disease on quality of life. Dermatol Clin. 2012;30(2):231-6,
xiii. [FREE Full text] [doi: 10.1016/j.det.2011.11.003] [Medline: 22284137]

24. Langendijk JA, Oosting SF. Grading system and management guidelines for dermatitis induced by head and neck radiotherapy
plus cetuximab: clinical validation required. Ann Oncol. 2011;22(10):2157-2159. [FREE Full text] [doi:
10.1093/annonc/mdr410] [Medline: 21878428]

25. Brook I. Late side effects of radiation treatment for head and neck cancer. Radiat Oncol J. 2020;38(2):84-92. [FREE Full
text] [doi: 10.3857/roj.2020.00213] [Medline: 33012151]

26. Sroussi HY, Epstein JB, Bensadoun R, Saunders DP, Lalla RV, Migliorati CA, et al. Common oral complications of head
and neck cancer radiation therapy: mucositis, infections, saliva change, fibrosis, sensory dysfunctions, dental caries,
periodontal disease, and osteoradionecrosis. Cancer Med. 2017;6(12):2918-2931. [FREE Full text] [doi: 10.1002/cam4.1221]
[Medline: 29071801]

27. Allam O, Park KE, Chandler L, Mozaffari MA, Ahmad M, Lu X, et al. The impact of radiation on lymphedema: a review
of the literature. Gland Surg. 2020;9(2):596-602. [FREE Full text] [doi: 10.21037/gs.2020.03.20] [Medline: 32420295]

28. Lazarev S, Gupta V, Ghiassi-Nejad Z, Miles B, Scarborough B, Misiukiewicz KJ, et al. Premature discontinuation of
curative radiation therapy: insights from head and neck irradiation. Adv Radiat Oncol. 2018;3(1):62-69. [FREE Full text]
[doi: 10.1016/j.adro.2017.10.006] [Medline: 29556582]

29. Chen Y, Zhang Y, Wang X, Hong Y, He X, Zhou Z, et al. Assessment of radiation dermatitis in locally advanced head and
neck cancer patients treated with concurrent chemoradiotherapy using LENT-SOMA scale: hematological indicators-based
nomogram model. BMC Cancer. 2025;25(1):1630. [FREE Full text] [doi: 10.1186/s12885-025-15032-9] [Medline: 41126148]

Abbreviations
ADL: activities of daily living
ADMA: asymmetric dimethylarginine
AE: adverse event
CITI: Collaborative Institutional Training Initiative
CRP: C-reactive protein
CT: computed tomography
CTCAE: Common Terminology Criteria for Adverse Events
DDAH: dimethylarginine dimethylaminohydrolase
DQA: Director of Quality Assurance
DSMB: Data and Safety Monitoring Board
DSMC: Data Safety Monitoring Committee
DSMP: data and safety monitoring plan
ECOG: Eastern Cooperative Oncology Group
GCP: Good Clinical Practice
HNC: head and neck cancer
ICAM-1: intercellular adhesion molecule 1
IL: interleukin
iNOS: inducible nitric oxide synthase
IRB: Institutional Review Board
NCI: National Cancer Institute
NF-κB: nuclear factor kappa B
NO: nitric oxide
NOS: nitric oxide synthase
PI: principal investigator
PPI: proton pump inhibitor
RD: radiation dermatitis
RTOG: Radiation Therapy Oncology Group
SAE: serious adverse event
TNF: tumor necrosis factor
UT: University of Texas
VCAM-1: vascular cell adhesion molecule 1

JMIR Res Protoc 2026 | vol. 15 | e91035 | p. 13https://www.researchprotocols.org/2026/1/e91035
(page number not for citation purposes)

Cheng et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/s0936-6555(05)80061-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9368723&dopt=Abstract
https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events/ctcae-v5-8x11.pdf
https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events/ctcae-v5-8x11.pdf
https://europepmc.org/abstract/MED/22284137
http://dx.doi.org/10.1016/j.det.2011.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22284137&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)37760-9
http://dx.doi.org/10.1093/annonc/mdr410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21878428&dopt=Abstract
https://europepmc.org/abstract/MED/33012151
https://europepmc.org/abstract/MED/33012151
http://dx.doi.org/10.3857/roj.2020.00213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33012151&dopt=Abstract
https://europepmc.org/abstract/MED/29071801
http://dx.doi.org/10.1002/cam4.1221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29071801&dopt=Abstract
https://europepmc.org/abstract/MED/32420295
http://dx.doi.org/10.21037/gs.2020.03.20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32420295&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2452-1094(17)30201-4
http://dx.doi.org/10.1016/j.adro.2017.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29556582&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-025-15032-9
http://dx.doi.org/10.1186/s12885-025-15032-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=41126148&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Schwartz; submitted 07.Jan.2026; peer-reviewed by D Bracken-Clarke; comments to author 13.May.2026; revised version
received 26.Sep.2026; accepted 29.Sep.2026; published 02.Nov.2026

Please cite as:
Cheng A, Bambekova P, Ghebre YT, Bonnen MD, Wagner T, Osswald S, Jenkins C, Roperes P, Dalwadi S
Topical Esomeprazole for the Prevention and Treatment of Radiation Dermatitis in Patients With Head and Neck Cancer: Protocol
for a Phase 2 Randomized Controlled Trial
JMIR Res Protoc 2026;15:e91035
URL: https://www.researchprotocols.org/2026/1/e91035
doi: 10.2196/91035
PMID:

©Aaron Cheng, Pavela Bambekova, Yohannes T Ghebre, Mark D Bonnen, Timothy Wagner, Sandra Osswald, Carol Jenkins,
Pia Roperes, Shraddha Dalwadi. Originally published in JMIR Research Protocols (https://www.researchprotocols.org),
02.Nov.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2026 | vol. 15 | e91035 | p. 14https://www.researchprotocols.org/2026/1/e91035
(page number not for citation purposes)

Cheng et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.researchprotocols.org/2026/1/e91035
http://dx.doi.org/10.2196/91035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

