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Abstract
Background: This study retrospectively analyzed the risk factors for oral mucositis (OM) during cetuximab treat-
ment.
Material and Methods: We screened patients using cetuximab and retrospectively evaluated the presence of OM 
based on medical records. We collected information from 2 years of evaluations. Patient medical records were 
reviewed to obtain data on chemotherapy cycle and dose, sex, age, primary tumor, TNM stage, and head and neck 
radiotherapy (HNR) history. The X2 test and multinomial logistic regression were used for statistical analysis 
(SPSS 20.0, p < 0.05).
Results: Among 1831 patients, OM was showed in 750 in any grade (41%), during cetuximab treatment. Most pa-
tients were female (n=944, 51.6%), <70years-old (n=1149, 62.8%), had larynx cancer (n=789, 43.1%) in T4 (n=579, 
47.7%), N0 (n=509, 52.6%) stages. Primary tumor surgery was performed in 1476 (80.6%) patients, radiotherapy 
in 606 (33.1%) patients and cetuximab protocols most used involved up to four cycles (n=1072, 58.5%) of <400mg 
(n=996, 54.4%) cetuximab doses. Female (OR [odds ratio] = 2.17, CI95% = 1.26-3.75), >70 years-old patients (OR 
= 16.02, CI95% = 11.99-21.41), with HHNR (OR = 1.84, 1.41-2.40), treated with >4 cycles (OR = 1.52, CI95% = 
1.16-2.01) and high doses of cetuximab (OR = 3.80, CI95% = 2.52-5.71) are the greatest risk factors for OM.
Conclusions: Since the clinical benefit of cetuximab in the treatment of older patients is limited and there is a high 
OM, especially in women with head and neck treated with radiotherapy, high doses and a high number of cetuxi-
mab cycles must be administered with caution.
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Introduction
The therapeutic protocols usually applied for cancer 
treatment involve surgical intervention, radiotherapy, 
and/or chemotherapy, but the advance in the use of 
neoadjuvant, adjuvant, and palliative chemotherapy 
has significantly increased life expectancy in the treat-
ment of most solid tumors (1). The adjuvant treatment 
with monoclonal antibodies (immunotherapy) has sig-
nificantly innovated traditional cancer treatment. These 
drugs specifically inhibit tumor growth signaling path-
ways, induce immune responses against tumor cells, 
and preserve more healthy cells, concerning traditional 
antineoplastic treatment protocols (2).
Human genome studies have enabled advances in 
technologies that detect genomic alterations at the 
transcription and epigenetic levels. Combining these 
technologies with new drugs under development con-
stitutes the implementation of targeted therapies (3). 
Cetuximab is a recent drug used in monotherapy or 
combination with local radiotherapy. It is a monoclo-
nal antibody directed against the epidermal growth 
factor receptor (EGFR) (4).
Cetuximab acts by competitively inhibiting the binding 
of EGFR to its ligand with consequent blockade of phos-
phorylation of receptor-related enzymes to suppress cell 
growth, induce cell apoptosis, and reduce the produc-
tion of cytokines that stimulate degradation of the me-
dium (5). Cetuximab induces apoptosis of tumor cells 
and keeps them in the G1 phase when they are relatively 
sensitive to radiotherapy. It also reduces radiotherapy-
resistant S phase cells, thus increasing their sensitivity 
to radiotherapy treatment (6).
Still, despite its high specificity, cetuximab has been as-
sociated with dermatitis, especially oral mucositis (7). 
Oral mucositis occurs due to the cytotoxic effect of an-
tineoplastic drugs on the oral mucosa. Its consequence 
is an erosive inflammation leading to dysphagia, taste 
alterations, weight loss, and secondary infections (8, 9). 
The incidence of mucositis associated with antineoplas-
tic chemotherapies, and their severity, depends on the 
antineoplastic agent, doses, and treatment time. There-
fore, studies evaluating risk factors for this condition 
have been widely developed (10).
However, some authors have speculated that oral muco-
sitis related to monoclonal antibodies has distinct mech-
anisms, apparently linked to hypersensitivity (8,11) or 
inflammatory vasculitis (12). In this context, knowing 
the risk factors for oral mucositis related to cetuximab 
may contribute to the understanding of its mechanisms, 
as well as help to understand risk groups and define pre-
vention/treatment protocols. Thus, this study aims to 
evaluate risk factors for oral mucositis related to using 
cetuximab in patients undergoing systemic treatment 
for solid tumors.

Material and Methods 
- Study design and scenario
This study is a retrospective, quantitative observational 
cohort study guided by the STROBE initiative, an inter-
national guideline for conducting observational studies 
(13). This study was conducted using data on oral cavity 
adverse effects in patients during chemotherapy to treat 
solid tumors available in the electronic patient record 
system of the Haroldo Juaçaba Hospital/Ceará Cancer 
Institute (HHJ/ICC) from January 1, 2010, to December 
31, 2019.
The Ethics Committee of the Haroldo Juaçaba Hospital 
approved this research as part of a project that includes 
the analysis of risk factors for adverse effects of cancer 
treatment in the oral cavity, whose protocol number is 
4.062.135. All study phases were carried out under law 
466/12 of the research ethics legislation, ensuring the 
confidentiality of information from the patients' medi-
cal records and keeping them until the end of the study.
- Inclusion and exclusion criteria
The inclusion criterion was patients who had performed 
at least one zoledronic acid infusion in the period from 
January 1, 201 8to December 31, 2019, at the HHJ/ICC. 
All drug infusions in chemotherapy services of the Uni-
fied Health System or private health insurance plans are 
recorded in the Tasy system with the pharmaceutical 
record of the active ingredient of the drug. Thus, we 
retrieved the services when these patients took their 
doses, utilizing this system.
The exclusion criteria were patients undergoing treat-
ment for myeloproliferative disorders, occult or meta-
static disease with an unknown primary site, and those 
with medical records lacking clinical information re-
quired to assess risk factors. Repeated patients (>1 eval-
uation) were also excluded.
- Socio-demographic and clinical data collection
With the number of services provided by the Tasy sys-
tem's toxicity scale tool, we performed a manual search 
of each service's records to retrieve the clinical and 
pathological data of interest. Patients appearing more 
than once were ordered by their date of care to identify 
the number of chemotherapy cycles.
During the manual collection of information based on 
the number of care visits, the patients' medical records 
were collected, as well as age, sex, weight on the day 
of care, height, chemotherapy purpose (neoadjuvant, 
adjuvant, or palliative), clinical stage, chemotherapy 
protocol, and primary tumor location. Additionally, the 
tumor-node-metastasis (TNM)-2016 grading system 
(14) was used to classify the stage of the solid tumors. 
Information on previous/concomitant head and neck 
radiotherapy was obtained from head and neck tumors 
patients. All data were recorded using a Microsoft Excel 
spreadsheet.
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dows, Version 20.0, to perform the statistical analyses 
and obtain 95% confidence intervals.
The prevalence of oral mucositis grades was expressed 
as an absolute frequency and percentage compared 
to the risk factors using Fisher's exact or Pearson's 
chi-square tests. We included p<0.200 variables in a 
multinomial logistic regression model (multivariate 
analysis).

Results
A total of 1831 patients were evaluated in this study. 
The prevalence of oral mucositis was 41.0%, with 750 
patients experiencing this adverse effect after treatment 
with cetuximab (Fig. 1).
Most of the patients evaluated in female (n=944, 51.6%), 
and the mean age was 66.3±8.52 years, ranging from 
42 to 81. Patients were categorized based on median 
age, showing 1149 (62.8%) patients aged up to 70 years 
and 682 (37.2%) aged over 70 years. Female gender 
(p<0.001) and age over 70 years (p<0.001) showed an 
increased prevalence of oral mucositis associated with 
cetuximab use (Table 1).
The most frequently treated cetuximab tumors were 
laryngeal (n=789, 43.1%) followed by colorectal 
(n=30.3%). Tumors of the mouth, glottis, and larynx 
had a higher prevalence of oral mucositis associated 
with cetuximab use (p<0.001) (Table 1).
Regarding staging, T4 stage (n=579, 47.7%) N0 stage 
(n=509,52.6%) were the most prevalent stages, and T1 
(p<0.001) and N0/N2 (p<0.001) tumors showed a high-
er prevalence of oral mucositis associated with the use 
of cetuximab. Tumor resection surgery was described 
in most cases (n=1476, 80.6%) and head and neck radio-
therapy in 606 (33.1%) patients, the latter being directly 
associated with oral mucositis (p<0.001) (Table 2).

- Adverse effects analysis tool
The toxicity scale tool used was the Common Termi-
nology Criteria for Adverse Events (CTCAE). Formerly 
called the Common Toxicity Criteria (CTC or NCI [Na-
tional Cancer Institute]-CTC), this tool contains a set 
of criteria for the standardized classification of adverse 
effects of drugs used in cancer therapy. The CTCAE 
system is a product of the US National Cancer Institute 
(NCI). It has been widely used in many clinical trials, 
extending beyond oncology and encoding their obser-
vations based on the CTCAE system (15).
The CTCAE system toxicity scale includes the follow-
ing adverse effects: mucositis, vomiting index, diarrhea, 
nausea, constipation, anorexia, dysgeusia, alopecia, 
hand and foot syndrome, fatigue, insomnia, and dys-
uria. All patients were classified according to toxicity 
scores suggested by the Common Terminology Criteria 
for Adverse Events (CTCAE) v5.0 scale for adverse ef-
fects. It uses a range of grades from 1 to 5. Still, specific 
conditions such as dysgeusia are graded on a five-point 
scale: 0, absence of mucositis, grade 1 (Asymptomatic 
or mild), 2 (Presence of moderate pain and ulceration, 
without interference with food intake), 3 (severe pain 
with interference with food intake) or 4 (Life-threaten-
ing with the need for urgent intervention) (15).
After each medical consultation performed immedi-
ately before chemotherapy, the multi-professional team 
assigned the following toxicity grades for dysgeusia 
registered in the toxicity scale tool and exported to a 
standard Microsoft Excel spreadsheet containing the 
number and date of attendance and the degree of se-
verity of the adverse effect. Patients with >1 evaluation 
were excluded.
- Statistical approach
The data were exported to IBM SPSS Statistics for Win-

Fig. 1: Number of cetuximab-related oral mucositis events during the first ten cycles of drug administration.
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Total
Oral Mucositis

p-Value
No Yes

Total 1831 (100.0%) 1081 (59.0%) 750 (41.0%) -

Sex
Female 944 (51.6%) 442 (46.8%) 502 (53.2%)*

<0.001
Male 887 (48.4%) 639 (72.0%)* 248 (28.0%)

Age
Up to 70 years old 1149 (62.8%) 927 (80.7%)* 222 (19.3%)

<0.001
>70 years old 682 (37.2%) 154 (22.6%) 528 (77.4%)*

Site

Mouth 138 (7.5%) 53 (38.4%) 85 (61.6%)*

<0.001

Nasopharinx 210 (11.5%) 162 (77.1%)* 48 (22.9%)
Glottis 87 (4.8%) 9 (10.3%) 78 (89.7%)*
Larynx 789 (43.1%) 407 (51.6%) 382 (48.4%)
Colon 555 (30.3%) 398 (71.7%)* 157 (28.3%)
Non-melanoma skin 52 (2.8%) 52 (100.0%)* 0 (0.0%)

*p<0.05, Pearson’s chi-square test (n, %).

Table 1: Influence of gender, age, and tumor location on the prevalence of oral mucositis in patients taking cetuximab.

Table 2: Influence of clinical features and therapeutic protocol on the prevalence of oral mucositis in patients taking cetuximab.

 
 Total

Oral Mucositis
p-Value

No Yes

T

1 432 (35.6%) 86 (19.9%) 346 (80.1%)*

<0.001
2 88 (7.3%) 40 (45.5%) 48 (54.5%)
3 114 (9.4%) 35 (30.7%) 79 (69.3%)
4 579 (47.7%) 463 (80.0%)* 116 (20.0%)

N
0 509 (52.6%) 132 (25.9%) 377 (74.1%)*

<0.0011 409 (42.3%) 285 (69.7%)* 124 (30.3%)
2 50 (5.2%) 12 (24.0%) 38 (76.0%)*

Primary tumor surgery
No 355 (19.4%) 196 (55.2%) 159 (44.8%)

0.102
Yes 1476 (80.6%) 885 (60.0%) 591 (40.0%)

CCP Radiotherapy
No 1225 (66.9%) 759 (62.0%)* 466 (38.0%)

<0.001
Yes 606 (33.1%) 322 (53.1%) 284 (46.9%)*

Cetuximab cycle
Up to 4 cycles 1072 (58.5%) 618 (57.6%) 455 (42.4%)

0.125
>4 cycles 759 (41.5%) 464 (61.1%) 295 (38.9%)

Cetuximab dose

<400mg 996 (54.4%) 450 (45.2%) 546 (54.8%)

<0.001
400mg 579 (31.6%) 503 (86.9%)* 76 (13.1%)
401-599mg 189 (10.3%) 114 (60.3%)* 75 (39.7%)
600-900mg 67 (3.7%) 14 (20.9%) 75 (79.1%)*

*p<0.05, Pearson’s chi-square test (n, %).

Most patients had two cycles of treatment with cetux-
imab (n=560, 30.6%) (Fig. 1), but the number of cycles 
of chemotherapy did not significantly influence the in-
cidence of mucositis. The most frequently used doses of 
cetuximab were less than 400mg (n=996, 54.4%), and 
doses greater than 600mg of cetuximab significantly in-
creased the incidence of oral mucositis (Table 2).
In multivariate analysis, age >70 years presented the 

highest prevalence of oral mucositis, increasing 16.02 
times the chances of this outcome. The female sex 
showed a 2.17-fold increase in the majority of oral mu-
cositis and head and neck radiotherapy, which increased 
the frequency of this outcome by 1.84 times. Cetuximab 
treatment cycle (<3 cycles) and dose (<400mg) showed 
a 1.53- and 3.80-fold increase in the frequency of oral 
mucositis (Table 3).
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Discussion
Treatment with cetuximab has been used as a line of 
therapy for colorectal tumors (16), refractory non-mel-
anoma skin cancers (17), and in relapsed head and neck 
cancers (18), including as a second or first line of treat-
ment (19). However, oral mucositis has been frankly 
described as a high-incidence adverse effect during the 
use of this monoclonal antibody (20). In our study, the 
frequency of oral mucositis was 41.0%, quite similar 
to that described in the literature. Still, this incidence 
depends directly on the type of tumor treated and the 
antineoplastic protocol used.
A recent systematic review describes that the incidence 
of oral mucositis is lower when monoclonal antibodies 
are used compared to conventional chemotherapies (21). 
Still, the incidence increases significantly when chemo-
therapy is used concomitantly (22). When used as mono-
therapy for colorectal cancer treatment, the incidence 
of oral mucositis does not exceed 10% of patients (23). 
During treatment for skin cancer, this adverse effect is 
not even mentioned as significant (24). In head and neck 
tumors, even when used in combination with cisplatin 
and/or paclitaxel, the incidence of oral mucositis related 
to cetuximab is 3-4.4% (23). Still, when associated with 
radiotherapy, the incidence increases alarmingly to val-
ues around that observed in our study (44.7%) (23-24).
We also observed a low incidence of oral mucositis in 
non-head and neck tumors. Similar to what is described 
in the literature, no cases of skin cancer and only 28.3% 
of colorectal tumors had oral mucositis related to treat-
ment with cetuximab. On the other hand, patients with 
head and neck tumors ranged from 22.9 to 89.7% inci-
dence of oral mucositis. The factor most strongly as-
sociated with the development of oral mucositis in these 
tumors is the combination of cetuximab and radiation 

therapy. In phase I studies, >70% of patients developed 
mucositis during the combination therapy (25), and 
these values can be as high as close to 100% (26). In 
one clinical trial, the incidence of oral dermatitis and 
mucositis combining cetuximab and radiotherapy was 
more elevated than conventional treatment combining 
cisplatin and radiotherapy (20,22,23).
Bonner (25) state that the addition of cetuximab to 
radiotherapy significantly improves overall survival, 
progression-free survival, and loco-regional control if 
compared to radiotherapy alone. However, treatment 
with cetuximab seems to show more benefit in tumors 
with high EGFR expression (>40%) (26). Hence, al-
though treatment with cetuximab combined with radio-
therapy compared to radiotherapy alone does not signif-
icantly interfere with the quality of life of patients being 
treated for head and neck tumors (27), its use should 
be considered based on the overall health status of the 
patient since the addition of cetuximab to conventional 
treatments significantly increases the incidence of non-
hematologic adverse effects, mainly cutaneous/dermal 
such as skin rash, hand and foot syndrome, and oral mu-
cositis (28,18).
Other factors that emerged as risk factors for the ap-
pearance of OM, with relevance in this study, were 
gender and age. The highest prevalence of mucositis 
was found in females and patients over 70 years of age. 
Although Nishii et al. (2020) evaluating patients with 
head and neck cancers showed a higher incidence of 
oral mucositis in men, several studies have shown that 
women have an increased risk of oral mucositis during 
chemotherapy (29). Female hormones show a complex 
and sometimes controversial association with local and 
systemic inflammatory processes and somehow con-
tribute to this increase (30).

Oral Mucositis p-Value Adjusted OR 95% CI
Sex (Female) *0.005 2.17 1.26 3.75

Age (>70 years old) *<0.001 16.02 11.99 21.41

T 0.991 0.25 0.02 12.52

N 1.000 0.26 0.26 2.56

Site (CCP) 0.222 1.29 0.86 1.94

Surgery 0.245 1.32 0.83 2.09

CCP RT *<0.001 1.84 1.41 2.40

Cetuximab Cycle (>4 cycles) *0.003 1.53 1.16 2.01

Cetuximabe Dose (>600mg) *<0.001 3.80 2.52 5.71
*p<0.05, multinomial logistic regression, OR = adjusted odds ratio, 95% CI = 95% confidence interval of adjusted OR.

Table 3: Multivariate analysis of risk factors for oral mucositis in patients taking cetuximab.
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As for age, individuals over 70 years of age have a high-
er severity of oral mucositis, but there is no cause re-
lated to this. In general, young and elderly patients show 
the same clinical benefit during systemic treatment, but 
the fragility of health in older patients significantly in-
creases the risk of toxicity (25). In the present study, age 
was the major risk factor for oral mucositis related to 
treatment with cetuximab, and attention should be paid 
to this fact, as it may be necessary to consider the use of 
cetuximab in older patients given the increased adverse 
effects (27,28,30).
Severe oral mucositis leads to treatment discontinuation 
due to painful symptomatology of the lesions and com-
promises treatment prognosis (22,23). In the multivari-
ate analysis of our study, we showed that sex, amount, 
and size of the dose but especially age are important 
risk factors for oral mucositis. Alongi (19) and Bonner 
(25) describe that the increase in survival of patients 
with head and neck cancers treated with RT and cetux-
imab is only modest for patients over 70 years old, so 
possibly the use of cetuximab in these specific groups 
(women, over 70 years old and requiring high doses and 
a large number of cycles) should be highly considered.
Perhaps the most significant limitation of our study is its 
retrospective nature. It makes it impossible to track im-
portant information about prognosis and other adverse 
effects. However, this study shows critical risk factors 
to patients taking cetuximab, which may help clinical 
management during oncological treatment, especially 
head and neck tumors.

Conclusions
The use of cetuximab has a 41% incidence of oral muco-
sitis. Female gender, use of radiotherapy, and especially 
age over 70 years old are important risk factors. Con-
sidering that the use of cetuximab in patients over 70 
years presents limitations of clinical benefit, maybe this 
conduct should be reconsidered.
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