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Abstract
Objective: To evaluate the efficacy of ZIVEREL® for symptomatic relief in a retrospective cohort of patients with acute radiation-induced
esophagitis receiving oncologic treatment with radiotherapy alone or radiochemotherapy.
Introduction: ZIVEREL® is a new oral medical device composed of hyaluronic acid, chondroitin sulfate, and poloxamer 407. Radiationinduced esophagitis is a dose-limiting toxicity in oncologic treatment with radiotherapy or radiochemotherapy, and sometimes a limiting
factor for treatment.

Material and Methods: Between February 2016-July 2017, we evaluated 41 patients (33 men and 8 women) treated with ZIVEREL®,
with a diagnosis of lung cancer (63.41%), gastric cancer (31.71%), and esophageal cancer (4.88%) who developed acute radiation-induced
esophagitis (CTCAE grade 1 [60.98%] and grade 2 [39.02%]) during treatment with radiotherapy alone (36.59%) or radiochemotherapy
(63.41%). The median age was 69 years (range, 38 to 90 years).
Results: Of the total number of patients, 38 (92.68%) experienced an improvement of their symptoms; 13 of these patients (34.21%) had
previously received support treatment, according to usual clinical practice, compared with 3 patients (7.32%) in whom ZIVEREL® did not lead
to an improvement in symptoms. ZIVEREL® was prescribed as initial treatment (41.46%), after initiation of support treatment (34.15%), or
together with support treatment (24.39%). Of the 41 patients treated, 39 patients (95.12%) completed the oncologic treatment satisfactorily,
and it was necessary to interrupt oncologic treatment in only 2 cases (4.88%) of total number of patients.
Conclusion: ZIVEREL® is well tolerated and plays a key role in the symptomatic relief of radiation-induced esophagitis resulting from
oncologic treatment.

Keywords: Acute esophagitis; Chemotherapy; Chemoradiotherapy; Chondroitin sulfate; Hyaluronic acid; Poloxamer 407; Radiotherapy;
Radiochemotherapy; ZIVEREL®
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Extracellular Matrix, Gy: Gray; IL-1β: Interleukin 1 Beta; NFκB: Nuclear Factor Kappa Beta; PGE2: Prostaglandin E2; RT: Radiotherapy; RT-CH:
Chemoradiotherapy; TNF-α: Tumor Necrosis Factor Alpha

Introduction
The esophagus is a tube composed of muscle and membranous
tissue. It extends from the pharynx (upper border of the cricoid
cartilage, 15 cm from the incisors) to the stomach and is closed
at the ends by the contraction of 2 sphincter muscles. It serves
to transport food from the mouth to the stomach and has no
major secretary function. In terms of anatomy, the esophagus
comprises 3 sections: the cervical section (5-6 cm), the thoracic
section (20 cm), and the abdominal section (2-3 cm). In terms of
histology, it is composed of 4 functional layers:
i.
The mucosa, which is composed of stratified squamous
epithelium;
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ii.
The submucosa, which is formed by loose connective
tissue that supports the mucosal layer;
iii. The muscularis propria, which is in turn formed by a
circular layer and a longitudinal layer and is responsible for
voluntary and involuntary movements of the esophagus;

iv. The adventitia, which is composed of highly
vascularized supportive connective tissue and is surrounded
by mesothelium in the abdominal portion [1].

In the context of oncologic treatments, the fact that the
esophagus covers 3 anatomical regions means that it can be
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irradiated in various clinical situations and is sometimes difficult
to protect. Both palliative treatment and curative treatment
with ionizing radiation between C6 and T12 are associated with
partial irradiation of the esophagus.

Radiation-induced esophagitis is an acute, dose-limiting toxicity
in oncologic treatment. Since it can lead to interruption of treatment,
hospitalization, and even death, clinicians should be aware of this
condition as an adverse effect of oncologic therapies, in order
to prevent interruption of treatment, as it has been associated
with reduced survival [2,3]. The pathogenesis of radiationinduced esophagitis is complex and not well defined. However,
there is sufficient evidence that the symptoms are caused by
lesions affecting the structure of the epithelium and that they
are induced by the action of ionizing radiation on the esophageal
mucosa, with rupture of double-stranded DNA [4], formation of
reactive oxygen species [5], over expression of proinflammatory
cytokines [6,7] and bacterial overgrowth on ulcerated lesions [8].
Clinically, acute esophagitis includes dysphagia, odynophagia,
nausea, anorexia, and retrosternal pain. If these symptoms are
severe, they can lead to dehydration, malnutrition, and weight
loss [9,10].
ZIVEREL® is a new, over-the-counter medical device that
comes as an oral solution in a 10-ml stick pack. It is composed
of hyaluronic acid, chondroitin sulfate, and poloxamer 407 and
plays a role in the symptomatic relief of esophagitis induced
by radiotherapy alone or radiochemotherapy in oncologic
patients. ZIVEREL® acts naturally and exerts a protective
action by reinforcing the effect of the elements that make up
the extracellular matrix, where the connective tissue provides
the architecture, proteoglycans maintain the fluid-electrolyte
balance, and glycoproteins maintain the intracellular substrate
responsible for cell–cell reactions and cell–matrix reactions.

Hyaluronic acid is a glycosaminoglycan formed by glucuronic
acid and N-acetylglucosamine disaccharide units. It is found
mainly in the extracellular matrix of the loose connective
tissue and is associated with several key processes, including
cell signaling and repair, as well as with tissue generation,
morphogenesis, and structural organization of the extracellular
matrix itself [11]. In clinical terms, its role is well known
in conditions such as mouth ulcers, where its barrier effect
relieves symptoms [12,13]. Chondroitin sulfate forms part of the
glycosaminoglycan group in the extracellular matrix, which is in
turn formed by D-glucuronic acid and N-acetylgalactosamine.
It has been shown to protect the epithelium of the esophageal
mucosa by shielding the epithelial areas damaged by acid, thus
diminishing catabolic activity and inhibiting proteolytic enzymes
(e.g., metalloproteases, collagenase, or elastase). Chondroitin
sulfate also regulates several inflammatory mediators (TNF-α,
IL-1β, COX-2, PGE2, and NFκB) and reduces the synthesis of nitric
oxide, which is involved in the inflammatory cascade [14,15].
Polaxamer 407 is a bioadhesive component that acquires the
consistency of gel at body temperature, thus ensuring that the
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active ingredients of ZIVEREL® adhere to the damaged mucosa
and are not dragged away by ingestion of food and liquids [16].

The objective of this study was to evaluate whether
administration of ZIVEREL® diminishes the grade of acute
radiation-induced esophagitis and the incidence of severe
esophagitis in oncologic patients treated with radiotherapy or
radiochemotherapy.

Material and Methods

Between February 2016 and July 2017, we retrospectively
evaluated 41 patients diagnosed with cancer (lung, gastric and
esophageal cancer). The patients had received radiotherapy
alone (RT) or radiochemotherapy (RT-CH) and developed acute
radiation-induced esophagitis grade 1 or 2 according to the most
recent CTCAE criteria [10]. Their support treatment included
ZIVEREL®. The patients were evaluated weekly during treatment
with RT or RT-CH and until 2 weeks after the end of treatment.

Results

Table 1: Patient characteristics.
Parameter

No. (%)
Sex

Men

33 (80.49%)

Women

Age in years

Median

8 (19.51%)
69

Range

Cancer diagnosis

38-90

Esophageal cancer

13 (31.71%)

Stomach cancer

2 (4.88%)

Lung cancer

26 (63.41%)

Treatment received

RT

RT-CH
Median
Range

15 (35.59%)
Dose (Gy)

26 (63.41%)
55.8

25-66

RT: radiotherapy; RT-CH: radiochemotherapy; Gy: Gray

We analyzed data from 41 patients (33 men [80.49%] and
8 women [19.51%]), of whom 26 (63.41%) were diagnosed
with lung cancer, 13 (31.71%) were diagnosed with esophageal
cancer, and 2 (4.88%) were diagnosed with gastric cancer.
The median age was 69 (range, 38-90) years. A total of 15
patients received radiotherapy alone (36.59%) and 26 received
radiochemotherapy (63.41%). The median dose was 55.8 Gy
(range, 25-66 Gy) (Table 1). Of the 41 patients who received
treatment with ZIVEREL®, 16 (39.02%) started treatment with
ZIVEREL® when they developed grade 2 acute radiation-induced
esophagitis and 25 (60.98%) when they developed grade 1
esophagitis. ZIVEREL® was administered daily during treatment
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once a day (10 mL [4.88%]), twice a day (20 mL [58.54%]), or
3 times a day (30 mL [36.58%]), depending on the usual clinical
practice of the prescribing physician, for a minimum of 4 weeks
(Table 2).
Table 2: ZIVEREL® treatment.
Parameter

No. (%)

Esophagitis grade (baseline)
I

II

25 (60.98%)
Dose (mL/day)

10

2 (4.88%)

20
30

16 (39.02%)
24 (58.54%)

Timing

15 (36.58%)

Initial treatment

17 (41.46%)

Adjuvant treatment

14 (34.15%)

Support treatment

10 (24.39%)

Support treatment was indicated according to usual clinical
practice, and, depending on the intensity of the symptoms, the
patients received proton pump inhibitors, anti-inflammatory
drugs, analgesics, anti-H2 antagonists, antacids, and/or opioids.
Of the 41 patients studied, symptoms improved in 38 patients
(92.68%) and did not improve in 3 (7.32%) after treatment
with ZIVEREL®. Of the patients whose symptoms improved, 13
(34.21%) had started support treatment before administration of
ZIVEREL®. ZIVEREL® was the first product used for symptomatic
relief of grade 1 and 2 esophagitis in 17 patients (41.46%) and
was administered without further support treatment. It was
prescribed with support treatment in 10 patients (24.39%)
according to the usual clinical practice of the prescribing
physician. In 14 patients (34.15%), ZIVEREL® was used as an
adjuvant to the initial support treatment after no improvement
was observed with the initial medication (Figure 1).

Figure 1: Timing for ZIVEREL®.
a.
Initial: ZIVEREL® without support treatment;
b.
Concurrent: ZIVEREL® with support treatment;
c.
Adjuvant: ZIVEREL® together with support treatment after
no improvement was observed with the initial medication.

Of the 17 patients (41.46%) who received ZIVEREL® as
their initial treatment, 7 did not require subsequent support
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treatment. Five of the 7 patients had a diagnosis of acute grade
1 esophagitis when the drug was indicated, and ZIVEREL® was
prescribed in the remaining 2, who had a diagnosis of grade
2 esophagitis. Of the total number of patients, 39 (95.12%)
completed radiotherapy and radiochemotherapy satisfactorily.
Oncologic treatment had to be interrupted in only 2 cases
(4.88%) owing to acute toxicity, which took the form of grade
3 esophagitis, although in both cases, a curative dose for the
type of tumor treated was reached. Three of the 41 patients
(7.32%) studied had to be admitted to hospital with acute
grade 3 radiation-induced esophagitis. No adverse reactions
to ZIVEREL® were reported. The drug was well tolerated by all
those patients it was prescribed to.

Discussion

As stated above, acute esophagitis caused by oncologic
treatment is a common finding and a dose-limiting factor for
oncologic treatment. Therefore, clinicians should be aware of this
adverse effect in order to prevent interruption of radiotherapy
or radiochemotherapy, as this has been associated with reduced
overall survival, because the patient cannot receive the intended
treatment optimally [2,3].

Appropriate diagnosis of the symptoms of acute radiationinduced esophagitis is hampered by several factors, including
infection of the esophagus, whose symptoms mimic those of
esophagitis and which can be affected by oncologic treatment.
Infection can lead the esophagus to lose its barrier function,
thus facilitating local invasion by commensal microorganisms
and pathogens and gastro esophageal reflux before initiation
of treatment [8]. Therefore, correct evaluation of the patient
before support treatment is prescribed is essential in order to
rule out esophageal candidiasis and oropharyngeal mucositis,
which can lead to an erroneous initial diagnosis. In our study,
all patients were exhaustively assessed in order to identify
those who had concurrent infection, oropharyngeal mucositis,
gastroesophageal reflux, or any other condition that could mask
or mimic the symptoms of acute radiation-induced esophagitis.
In our study, most of the patients analyzed (95.12%)
completed their oncologic treatment satisfactorily. As explained
above, the timing for ZIVEREL® varied, and the product was
indicated as initial treatment in 41.46% of patients, together
with support treatment in 24.39%, and as an adjuvant to initial
treatment in 34.15% (Figure 1). Similarly, dosing of ZIVEREL®
differed depending on the usual practice of the prescribing
physician (once a day [10 mL] in 4.88%, twice a day [20 mL]
in 58.54%, and 3 times a day [30 mL] in 36.58%). Limited
experience with this product in our setting was one of the
reasons why dosing of ZIVEREL® varied from patient to patient.
According to results from patients with gastroesophageal
reflux the optimal dose is 4 sachets per day (40 mL/day) [12],
although we found that symptoms improved with a lower dose
in 63.42% of patients. It remains unclear if ZIVEREL®, whether
taken alone or in combination with support treatment and
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administered according to usual clinical practice, helps to ensure
completion of the oncologic treatment prescribed, which is
clearly associated with better outcomes and increased survival
[17,18]. Therefore, determination of the optimal dose for
symptomatic relief in these patients would provide relevant data
and thus make it possible to establish the best dosing regimen
for the control of the symptoms of acute esophagitis induced
by oncologic treatment, regardless of the support treatment
prescribed. Similarly, nonsteroidal anti-inflammatory drugs are
a cornerstone of symptomatic treatment, although these are
contraindicated in many patients owing to comorbid conditions
or drug interactions; therefore, they should be avoided where
possible [19]. Thus, it would be interesting to determine the role
of ZIVEREL® as a support treatment for these groups of patients
with acute esophagitis after radiotherapy or radiochemotherapy.
As mentioned above, the esophagus covers 3 anatomical
regions. Therefore, ionizing radiation, whether palliative or
curative, administered between C6 and T12 could partially
affect the esophageal mucosa. The patients we studied were
diagnosed with lung cancer (63.41%), esophageal cancer
(31.71%), and gastric cancer (4.88%). Radiotherapy-related
factors that play a role in acute toxicity include volume of
irradiated tissue, total dose received, daily dose, total treatment
time, irradiation technique, and concurrent systemic therapy
[20,21]. When systemic therapy is administered concomitantly
with radiotherapy, the symptoms of acute esophagitis appear a
week earlier than when treatment is administered sequentially.
Furthermore, a greater percentage of patients are unable to
complete their initially planned treatment, and the risk of
associated death is greater [22].

The radiotherapy dosing parameters that best define onset
of acute esophagitis remain unclear. Several studies have
evaluated the effect of the dose-volume histogram (DVH) on
the probability of acute and late complications affecting the
esophagus. The most widely studied dosing parameters include
the absolute volume, mean dose (Dmean), the percentage of
volume that receives the reference dose (Vdose), or the maximum
dose (Dmax) delivered to the esophagus. A systematic review
of the literature [23] showed that the best studied predictors,
and those for which most evidence is available with respect to
radiation-induced esophagitis, were Dmean, V20, V30, V40, V45, and
V50. Improved radiotherapy technology has led to a reduction in
the incidence and severity of esophagitis, thus demonstrating
that older techniques based on 2D planning led to increased
acute and chronic adverse effects [24]. New techniques have
made it possible to treat the target volume more accurately,
thus limiting the dose that reaches healthy tissue, including the
esophagus [25]. Given that our study was performed at a single
center, the radiotherapy technology available was homogeneous
for all the patients included, with the only differences being in
the dose per fraction and the total dose administered. Therefore,
all of the study patients were susceptible to developing acute
esophagitis induced by oncologic treatment, since treatment
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planning included a considerable volume of the esophagus
within the treatment field.

Similarly, adding chemotherapy to the radiotherapy schedule
increases the frequency of esophagitis by approximately 5-fold
[26], whereas treatment with radiotherapy alone with curative
intent leads to significantly lower rates of grade 3 or higher
esophagitis [27]. We found that 15 patients (35.59%) received
treatment with radiotherapy alone and 26 patients (63.41%)
received treatment with radiochemotherapy with curative
intent. All of the patients who were admitted to hospital (3
patients, 7.32%) or whose oncologic treatment was interrupted
(2 patients, 4.88%) owing to acute associated toxicity, were
receiving treatment with radiochemotherapy. This observation
leads us to ask whether patients who received radiotherapy
and chemotherapy concurrently would benefit from early
administration of support therapy or intensification thereof
and thus be able, where possible, to complete the prescribed
treatment appropriately.

The role of radio protectors in the development of esophagitis
induced by oncologic treatment has been studied in recent years.
The role of amifostine in particular is controversial, and the drug
has been evaluated in several studies, with contradictory results.
Some authors reported a reduced frequency of acute esophagitis
with this therapy [28], whereas others found no benefit of
combining amifostine with radiochemotherapy [29]. Amifostine
was also a poorly tolerated and highly emetogenic. At present,
data are insufficient to recommend daily use of amifostine
for prevention of esophagitis induced by ionizing radiation.
However, other agents (e.g., glutamine) have proven successful
as prophylaxis of radiation-induced esophagitis [30], and a
significant reduction in the incidence of acute radiation-induced
esophagitis has been shown in patients who received treatment
with glutamine [31]. In our study, we have not observed any side
effects secondary to the administration of ZIVEREL®. Therefore,
we can conclude that ZIVEREL® is a safe and well-tolerated
product that may have an important role in the management of
acute esophagitis in patients receiving oncologic treatment with
radiotherapy alone or radiochemotherapy.

Conclusion

ZIVEREL® is a well-tolerated and safe product that plays
a major role in the symptomatic relief of patients with acute
esophagitis induced as a consequence of oncologic treatment.
Initial data must be confirmed in new, well-designed prospective
studies in which ZIVEREL® is uniformly administered in a
homogeneous cohort of patients.
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