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Abstract. Severe stomatitis may lead to the need to interrupt or 
discontinue cancer therapy and, thus, may affect control of the 
primary disease. Stomatitis may also increase the risk of local 
and systemic infection and significantly affects the quality 
of life and the cost of care. The present study was conducted 
to evaluate the efficacy of two traditional herbal medicines 
in controlling treatment-induced stomatitis in a small cohort 
of lung cancer patients treated with afatinib. All patients 
who were treated with afatinib for epidermal growth factor 
receptor (EGFR) mutated nonsmallcell lung cancer (NSCLC) 
between January, 2015 and March, 2016, were included in this 
study. During the study period, a total of 14 NSCLC patients 
were treated with afatinib, an EGFR-tyrosine kinase inhib-
itor (TKI). Two patients already had stomatitis at the time of 
initiation of afatinib therapy; among the remaining 12 NSCLC 
patients, 2 (16.7%) developed stomatitis. All the lesions in the 
4 patients who developed stomatitis were completely alleviated 
after 2 weeks of therapy with Aznol mouthwash, a chamomile 
extract with anti-inflammatory effects, and Hangeshashinto, 
a traditional herbal (Kampo) medicine. Afatinib therapy was 
re-initiated, but none of the patients developed stomatitis 
thereafter. To the best of our knowledge, this is the first report 
evaluating oral care and management of stomatitis. This type 
of care and treatment may reduce the incidence of complica-
tions associated with EGFR-TKI therapy.

Introduction

Mucosal complications, such as stomatitis, including aphtha 
and ulcerative lesions, are common with tyrosine kinase 
inhibitors (TKIs) (1). In the Lux-Lung-3 trial, 72.1% of the 
patients treated with afatinib developed stomatitis, with 8.7% 
exhibiting grade >3 stomatitis (2). Corticosteroids have been 

used to treat this complication; however, a standard manage-
ment for TKI-induced stomatitis has not yet been established.

Azulene, a chamomile extract, possesses anti-inflamma-
tory properties (3-6). Sodium azulene sulfonate (Azunol) is 
derived from azulene and is used to treat chronic gastritis and 
ulcers (7,8). The toxicological safety of Azunol preparations 
in the oral cavity has been previously described (9,10), and 
Azunol has been used for gargle and mouthwash preparations. 
To evaluate the management of stomatitis, oral care with a 
mouthwash and gargle liquid containing Azunol was admin-
istered to patients treated with afatinib, a second-generation 
epidermal growth factor receptor (EGFR)-TKI. With regard 
to Hangeshashinto, a traditional herbal (Kampo) medicine, 
there have been previous reports of its favorable effects 
on chemotherapy- and chemoradiotherapy-induced stoma-
titis (11-14). Patients who developed stomatitis were treated 
with a mouthwash containing Hangeshashinto, which has been 
found to reduce CPT-11induced gastrointestinal tract compli-
cations (15,16). The present study was conducted to evaluate 
the efficacy of these medicines in controlling stomatitis in a 
small cohort of lung cancer patients treated with afatinib.

Patients and methods

Patients. This singlecenter, retrospective chart review 
study was conducted at the Ryugasaki Saiseikai Hospital 
(Ryugasaki, Japan). All patients who were treated with 
afatinib for EGFRmutated nonsmallcell lung cancer (NSCLC) 
between January, 2015 and March, 2016 were included in 
this study. The study conformed to the Ethical Guidelines for 
Clinical Studies issued by the Ministry of Health, Labor and 
Welfare of Japan and ethical approval was obtained from the 
Institutional Review Boards of Ryugasaki Saiseikai Hospital 
and Mito Medical Center, University of Tsukuba (no. 16-16). 
Toxicity was graded according to the National Cancer Institute 
Common Toxicity Criteria (CTC), version 3.0.

Oral care protocol. The oral care protocol included assess-
ment of the oral cavity by a doctor prior to TKI therapy, 
self-management or nurse assistance if necessary [brushing 
the teeth, gums and tongue using a soft toothbrush, and oral 
care plus 5 ml of Azunol gargle liquid 4% mouthwash (Nippon 
Shinyaku Co., Ltd., Kyoto, Japan) taken four times daily]. The 
appearance of the gingiva and teeth was daily assessed by 
nurses. Treatment with Hangeshashinto was initiated when 
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mild mucositis occurred (grade >1 according to the CTC 
criteria). The protocol was started immediately prior to TKI 
therapy and was included in the medical records. The evalua-
tion of safety and efficacy was based on adverse events (AEs), 
physical examination and laboratory examinations.

Results

Patient characteristics. During the study period, 14 NSCLC 
patients were treated with afatinib. The patient characteristics 
are summarized in Table I. Two patients with stomatitis prior 
to the initiation of Aznol mouthwash and Hangeshashinto 
therapy are shown in Fig. 1. Of the 14 patients, 2 already had 
stomatitis (grade 1 and 2, respectively) at the time of initiation 
of afatinib therapy. These 2 patients were treated with Aznol 
mouthwash and Hangeshashinto. Of the remaining 12 NSCLC 
patients, 2 (1 man and 1 woman; 16.7%) developed grade 2 
stomatitis and grade 2 dysgeusia (‘sweet taste failure’). All 
stomatitis patients developed the complication within 2 weeks 
from the initiation of afatinib therapy. Afatinib was discon-
tinued for 1 week and the patients received Aznol mouthwash 
and a prescription of Hangeshashinto. All the lesions were 
completely alleviated 2 weeks after the initiation of Aznol and 
Hangeshashinto therapy. Afatinib therapy was re-initiated, but 
none of the patients developed stomatitis thereafter.

Discussion

Stomatitis is one of the most common AEs encountered in 
TKI therapy for NSCLC. Stomatitis may limit the patients’ 
ability to tolerate chemotherapy and their nutritional status is 
compromised; it may also drastically affect cancer treatment 
and the patients’ quality of life. The exact pathophysiology 
underlying the development of stomatitis has not been fully 
elucidated; however, it may be classified as direct and indirect 
stomatitis (17). TKIs may interfere with the normal turnover 
of the epithelial cells, leading to mucosal injury; it may also 
occur due to indirect invasion by microorganisms.

Afatinib is a second-line TKI, which covalently binds to 
a tyrosine kinase, preventing tumor growth by continuously 
inhibiting its phosphorylation; as a result, it exerts a strong 
antitumor effect in EGFRmutated NSCLC patients (2,18). 
However, afatinib is associated with certain AEs, such as skin 
rash, paronychia and stomatitis (2,18). The incidence of these 
AEs is not low, and these complications may occasionally 
require treatment discontinuation. In the Lux-Lung 3 trial, a 
70% incidence of mucositis was reportedin patients treated 
with afatinib (2).

Oral care during treatment is crucial for preventing the 
development of stomatitis. Several treatment options are 
available for preventing and treating this condition, but none 
have yet been established as standard treatment. Efforts are 
currently focused on better understanding this condition, 
so that the optimal therapeutic regimens may be selected. 
Although stomatitis is rarely life-threatening, it interferes with 
cancer treatment to a great extent. Progress in the prevention 
and management of stomatitis will significantly improve the 
quality of life of the patients.

The mainstay of management of chemotherapy- or radia-
tion-induced stomatitis is thorough oral hygiene and rinsing 

with certain remedies (19-21), although none have been estab-
lished as standard treatment at present. There have been some 
reports of the favorable effects of Hangeshashinto on chemo-
therapy and chemoradiotherapy-induced stomatitis (11-14). 
As regards EGFR-TKIinduced stomatitis, to the best of our 

Figure 1. Two patients who had developed stomatitis of (A) the lip and 
(B) the tongue (arrows) prior to the initiation of Aznol mouthwash and 
Hangeshashinto therapy.

Table I. Characteristics of 14 patients treated with afatinib.

Characteristics n (%)

Age (years) 
  Median 71 
  Range 55 84
Gender
  Male  7 (50.0)
  Female   7 (50.0)
Performance status
  0-1  10 (71.4)
  2-4   4 (28.6)
Histology 
  Adenocarcinoma 14 (100.0)
EGFR mutations
  Ex21 L858R 4 (28.6)
  Ex19 del  9 (63.3)
  Ex18 G719X  1 (7.1)

EGFR, epidermal growth factor receptor.
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knowledge, there have no reports evaluating oral care in 
the management of stomatitis to date. Although the number 
of patients included in this study was limited, the results 
indicating that the incidence of stomatitis was decreased by 
Aznol mouthwash and Hangeshashinto therapy are considered 
to be meaningful. Compared with skin rash and paronychia, 
stomatitis appears to be overlooked, as some patients have 
no such complaints. However, these lesions may be identified 
upon careful oral assessment by certified nurses. We herein 
demonstrated that Azunol mouthwash and Hangeshashinto 
effectively controlled EGFR-TKI-induced stomatitis, without 
any AEs. This preventive care and treatment may reduce the 
incidence of oral complications associated with EGFR-TKI 
therapy.
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