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Abstract

Background: Chemotherapy (CT) is a systemic treatment using a combination of antineoplastic drugs, orally or
intravenously, that inhibit tumor growth and fast-growing normal cells. Due to its nonspecificity, chemotherapy
can cause a series of adverse effects, such as altered taste (dysgeusia), associated with malnutrition and, conse-
quently, other adverse effects in the gastrointestinal tract and increased mortality risk. This study aimed to evalu-
ate the influence of dysgeusia on the incidence of other adverse effects and overall survival during antineoplastic
chemotherapy.

Material and Methods: An observational, retrospective, cross-sectional study was conducted using data from the
Electronic Health Record system of the Cancer Institute of Ceara over two years. Before the CT session, the multi-
professional team evaluated the patient for the presence and severity of adverse effects (AE), using scores from
the CTCAE v5.0 scale. Dysgeusia scores were collected and associated with clinical pathological data, with other
adverse effects (nausea, vomiting, diarrhea, oral mucositis, anorexia, constipation), and with overall survival. Chi-
square and Mantel-Cox log-rank tests were used.

Results: Of 5744 patients evaluated, dysgeusia presented a frequency of 50.6%, being directly associated with
female gender (p=0.001), overweight (p=0.022), high tumor stages (p=0.009), a combination of adjuvant and neo-
adjuvant (p=0.010) and four-year survival (p=0.030). Dysgeusia frequency was directly associated with diarrhea
(p<0.001), anorexia (p<0.001), oral mucositis (p<0.001), nausea (p<0.001), constipation (»p<0.001) and vomiting
(p<0.001), and inversely associated with fatigue (p=0.035).

Conclusions: Dysgeusia during CT increases the risk of other adverse effects and negatively impacts prognosis.

Key words: Dysgeusia, chemotherapy, radiotherapy.
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Introduction

Most therapeutic protocols in oncology are based on
the combination of surgery, radiotherapy, and chemo-
therapy. Targeted therapies such as biological and im-
munological, hormonal, and gene therapies are widely
expanding, but chemotherapy remains one of the most
widely used treatment modalities, using drugs in gen-
eral in combination or sequence (1).

Chemotherapy for solid tumors is usually associated
with combining one or more antineoplastic agents aim-
ing to interfere with various pathways of cell replica-
tion. Efficacy increases with the combination of dif-
ferent drugs and with increasing doses administered.
However, along with the increased clinical benefit in
controlling tumor growth, these combinations increase
the incidence of various adverse effects since both tu-
mor cells and rapidly multiplying normal cells are af-
fected by the antineoplastic drugs (2).

Virtually all patients on antineoplastic therapy experi-
ence some significant adverse effect, and about 50-75%
of patients receiving chemotherapy may experience
changes in taste perception consistent with dysgeusia.
Dysgeusia consists of a sensation of distorted taste, me-
tallic or unpleasant taste. This condition negatively af-
fects the patient's food intake and nutritional status and
is associated with the tissue nonspecificity of most che-
motherapeutic agents (3). In patients with head and neck
tumors, combining radiotherapy further aggravates this
condition due to cytotoxic and antiproliferative effects
when radiation affects the tongue and taste buds (4).

In general, the entire gastrointestinal epithelium is rich
in rapidly dividing cells, which are the main target of
chemotherapy drugs. Thus, patients undergoing an-
tineoplastic chemotherapy have a high prevalence of
gastrointestinal tract (GIT) toxicity. Oxidative stress in-
duced by chemotherapeutic agents results in post-trans-
lational modification of ion channels altering neuronal
excitability significantly and leading to food aversions
(taste buds), increased gastrointestinal motility (diar-
rhea, nausea, and vomiting), and inflammatory immune
dysregulation (oral mucositis) (5).

Difficulty in food intake due to dysgeusia interferes with
the caloric and protein profile of chemotherapy patients
and is directly associated with cachexia (2). Studies have
described that chemotherapy patients tend to ingest less
protein (6) and increase the intake of foods that cause
diarrhea and increased vomiting (7). Malta and col-
leagues (6) demonstrated that the control of dysgeusia
in women treated with chemotherapy reduces not only
anorexia but also the incidence of diarrhea, oral muco-
sitis, and vomiting. Thus, the adverse effects of the GIT
seem to be directly associated, becoming complicating
factors in reducing food intake, predisposing to weight
loss, and consequent increase in the incidence of infec-
tions impacting the effectiveness of chemotherapy (8,9).
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Thus, considering that dysgeusia during chemotherapy
impacts seems to be directly related to other adverse
effects of systemic antineoplastic treatment, this study
aims to evaluate the incidence and association between
dysgeusia, and adverse effects of antineoplastic therapy
used in treating solid tumors.

Material and Methods

- Study Design and Ethical Considerations

An observational, retrospective, cross-sectional, and
quantitative study will be carried out using data col-
lection from the Electronic Patient Record (PEP) sys-
tem that will be evolved concerning adverse effects in
the oral cavity, dysgeusia, during chemotherapy treat-
ment at the Haroldo Juagaba Hospital / Cancer Insti-
tute of Ceara (HHJ / ICC) over two years (01.01.2018
to 31.12.2020). The present study has the opinion of the
Research Ethics Committee of Faculdade Rodolfo Teo-
filo / ICC with opinion number 4.062.135.

- Inclusion and exclusion criteria

The professionals of the multi-professional team of the
CT outpatient clinic of the HHJ/ICC routinely perform
the dysgeusia assessment in patients before each CT
session by recording the severity scores in the toxicity
scales tool, classifying them based on their degree of
severity. Therefore, all assessments performed in the
period as mentioned earlier retrieved by this tool were
included. Patients undergoing treatment for myelopro-
liferative disorders or treatment of occult or metastatic
disease with unknown primary sites were excluded, as
well as records lacking the clinical information neces-
sary for risk factor assessment.

- Adverse effects analysis tool

The Toxicity Scales tool is available in the HHJ/ICC
Tasy PEP system. Through this tool, professional assis-
tants, nurses, and pharmacists clinically assess the pres-
ence and severity of numerous adverse effects before
chemotherapy sessions to screen and minimize com-
plications. The toxicity scales encompass the following
adverse effects: Mucositis, Vomiting, Diarrhea, Nausea,
Constipation, Anorexia, and Dysgeusia. All patients
were graded according to the toxicity scores suggest-
ed by the Common Terminology Criteria for Adverse
Events (CTCAE) v5.0 (2) scale for adverse effects.
Dysgeusia scores were rated on a 3-point scale: grade
0, no change in taste; grade 1, change in taste with no
impact on eating habits; and grade 2, a change in taste
with impact on eating habits.

Nausea scores were classified as grade 0 when there is
no nausea; grade 1 when there is loss of appetite with-
out change in eating habits; grade 2 when oral intake
decreases without significant weight loss, dehydration,
or malnutrition; grade 3 when there is inadequate fluid
or caloric intake, and the use of feeding tubes or hospi-
talization is indicated.
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Diarrhea scores were classified into grade 0, when there
is no increase in the number of bowel movements per
day; grade 1, when there is an increase of <4 bowel
movements per day above baseline; mild increase in
ostomy output compared to baseline; grade 2, when
there is an increase of 4 to 6 bowel movements per day
above baseline, being moderate increase in ostomy out-
put compared to baseline, limiting instrumental ADL;
grade 3, when there is an increase of > 7 bowel move-
ments per day above baseline, hospitalization is indi-
cated, a severe increase in ostomy output compared to
baseline, limiting self-care ADL, grade 4: when life-
threatening, requiring emergency intervention; grade 5:
when death.

Oral mucositis was classified as grade 0 when there is
no induction of oral mucositis; grade 1 when there are
no or mild symptoms, no intervention is required; grade
2 when there is moderate pain or ulcer, but it does not in-
terfere with oral intake, requiring dietary modification;
grade 3, when there is severe pain, interfering with oral
intake; grade 4, when there is life-threatening, requiring
emergency intervention; grade 5 when there is death.
Anorexia scores were classified as grade 0 when there
is no loss of appetite or change in eating habits; grade
1, when there is loss of appetite without change in eat-
ing habits; grade 2 when oral intake is altered, however,
without significant weight loss or malnutrition, requir-
ing supplementation; grade 3, when there is significant
weight loss or malnutrition, requiring feeding tubes or
TNM; grade 4, when life-threatening, requiring emer-
gency intervention; grade 5, when death occurs.

The constipation scale was defined as grade 0 when
there is no presence of constipation; grade 1 when
there is the presence of symptoms occasionally or in-
termittently, with the use of stool softeners, laxatives,
diet modification, or enema; grade 2 when there is the
presence of persistent symptoms, with regular use of
laxatives or enemas; grade 3, when there is constipation
with the indication of manual evacuation, limiting ADL
self-care; grade 4, when there is a risk of life, requiring
emergency intervention; grade 5 when there is death.
Finally, vomiting scores were grouped into grade O,
when there is no vomiting; grade 1, when no intervention
is needed; grade 2, when there is outpatient IV hydra-
tion, requiring medical intervention; grade 3, when tube
feeding, TNM, or hospitalization is needed; grade 4,
when it is life-threatening; grade 5 when there is death.
- Collection of sociodemographic and clinical data
After each medical consultation before chemotherapy,
the multi-professional team assigned the following tox-
icity grades for dysgeusia. These were recorded in the
toxicity scale tool and exported to a standard Microsoft
Excel spreadsheet containing the number and date of
care and the severity grade of the adverse effect.

With the number of visits provided by the toxicity scales
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tool of the Tasy system, a manual search of the PEP of
each visit was performed for the clinical-pathological
data of interest. Patients who appeared more than once
were sorted by service date to identify the number of
the CT cycle being evaluated. During the manual col-
lection of information based on the number of care, the
patient's medical record will be collected, as well as age,
sex, weight on the day of care, height, intention of che-
motherapy (neoadjuvant, adjuvant or palliative), clinical
stage, TNM, chemotherapy protocol and location of the
primary tumor, in addition to the date of initiation of
chemotherapy and date of last visit or death for calcula-
tion of overall survival.

In the case of patients with head and neck tumors, in-
formation will be collected about previous/concomitant
head and neck radiotherapy. All data were tabulated in
a Microsoft Excel spreadsheet.

- Statistical analysis

The data were exported to the Statistical Package for
the Social Sciences (SPSS) software version 20.0 for
Windows, in which the analyzes were performed adopt-
ing a 95% confidence level. The prevalence of dysgeusia
scores was expressed as absolute and percentage fre-
quency and compared with risk factors using Fisher's
exact or Pearson's chi-square tests. Additionally, Ka-
plan-Meier curves were created to calculate overall sur-
vival, which will be compared with adverse effects us-
ing the Mantel-Cox log-rank tests. After that, variables
with p<0.200 were submitted to a multinomial logistic
regression model (multivariate analysis) and COX re-
gression.

Results

A total of 5744 patients were evaluated in this study.
Of these, 2,907 (50.6%) patients experienced dysgeusia
throughout their chemotherapy protocols for the treat-
ment of solid tumors, of which 1,811 (31.5%) had grade
I dysgeusia and 1,096 (19.1%) had grade II dysgeusia
(Table 1).

The majority of patients evaluated were female (n=3999,
69.6%), which was directly associated with grade I and
II dysgeusia (p<0.00)1, and aged between 41-60 years
(n=2603, 45.3%) or 61-80 (n=2323, 40.4%), with dysgeu-
sia being significantly more frequent in patients aged
between 41-60 years (p<0.001). The majority of patients
were normotensive during chemotherapy (n=2478,
44.6%), and this parameter was not significantly associ-
ated with dysgeusia during CT (p=0.053) (Table 1).
Most of the primary tumors under treatment were breast
tumors (n=1926, 33.5%), and patients with colorectal, lung,
head and neck, and uterus tumors had a higher frequency
of dysgeusia. Of the head and neck tumors, 469 (92.1%) pa-
tients had radiotherapy; this parameter was not associated
with dysgeusia during chemotherapy (p=0.729), and the
most frequent stage of tumors was stage [V (n=1397,46.0%).



Med Oral Patol Oral Cir Bucal. 2024 May 1;29 (3):¢398-407.

Dysgeusia and death during chemotherapy

Table 1: Clinical profile, incidence, and risk factors for dysgeusia during chemotherapy in patients undergoing systemic antineoplastic treat-
ment for solid tumors.

Higher dysgeusia score throughout QT
Total Total 0 g ysg 1 2 p-Value
5744 2837 (49.4%) 1811 (31.5%) 1096 (19.1%) -
Sex Female 3999 (69.6%) 1834 (64.6%) 1352 (74.7%)* 813 (742%) | _ o
Male 1745 (30.4%) 1003 (35.4%)* 459 (25.3%) 283 (25.8%)
Up to 20 years 19 (0.3%) 12 (0.4%) 4(0.2%) 3 (0.3%)
21-40 years 651 (11.3%) 287 (10.1%) 253 (14.0%) 111 (10.1%)
Age 41-60 years 2603 (45.3%) 1254 (44.2%) 849 (46.9%)* 500 (45.6%)* | <0.001
61-80 years 2323 (40.4%) 1204 (42.4%)* 664 (36.7%) 455 (41.5%)
>80 years 148 (2.6%) 80 (2.8%) 41 (2.3%) 27 (2.5%)
18,5-25,00 2478 (44.6%) 1263 (46.5%) 750 (42.4%) 465 (43.3%)
BMI 25,00-30.00 1857 (33.4%) 877 (32.3%) 626 (35.4%) 354 (33.0%) 0,053
30.00-35,00 896 (16.1%) 427 (15.7%) 292 (16.5%) 177 (16.5%)
35,00 328 (5.9%) 150 (5.5%) 100 (5.7%) 78 (7.3%)
Breast 1926 (33.5%) 940 (33.1%) 623 (34.4%) 363 (33.1%)
Colorectal 536 (9.3%) 227 (8.0%) 205 (11.3%)* 104 (9.5%)
Abdomen 28 (0.5%) 12 (0.4%) 12 (0.7%) 4(0.4%)
Lung 403 (7.0%) 195 (6.9%) 115 (6.4%) 93 (8.5%)*
Head and neck 528 (9.2%) 294 (10.4%) 117 (6.5%) 117 (10.7%)*
Sarcomas 119 (2.1%) 61 (2.2%) 40 (2.2%) 18 (1.6%)
Thyroid 16 (0.3%) 10 (0.4%) 5(0.3%) 1(0.1%)
Bladder 50 (0.9%) 32 (11%) 11 (0.6%) 7 (0.6%)
Uterus 792 (13.8%) 278 (9.8%) 352 (19.4%)* 162 (14.8%)*
Esophagus 211 (3.7%) 131 (4.6%)* 51.(2.8%) 29 (2.6%)
CNS 5(0.1%) 3 (0.1%) 0(0.0%) 2(0.2%)
Liver 23 (0.4%) 14 (0.5%) 5(0.3%) 4(0.4%)
Location Skin 43 (0.7%) 27 (1.0%) 6 (0.3%) 10 (0.9%) <0.001
Ovary 227 (4.0%) 122 (4.3%) 59 (3.3%) 46 (4.2%)
Endometrium 94 (1.6%) 53 (1.9%) 30 (1.7%) 11 (1.0%)
Stomach 417 (7.3%) 248 (8.7%) 92 (5.1%) 77 (7.0%)
Melanoma 31(0.5%) 19 (0.7%) 10 (0.6%) 2(0.2%)
Pancreas 22 (0.4%) 7(0.2%) 7 (0.4%) 8 (0.7%)
Penis 8 (0.1%) 5(0.2%) 3 (0.2%) 0(0.0%)
Prostate 199 (3.5%) 126 (4.4%)* 44 (2.4%) 29 (2.6%)
Renal 12 (0.2%) 6(0.2%) 3 (0.2%) 3 (0.3%)
Testicle 20 (0.3%) 8 (0.3%) 8 (0.4%) 4(0.4%)
Urothelial 11(0.2%) 6 (0.2%) 5 (0.3%) 0(0.0%)
Bile ducts 11 (0.2%) 6 (0.2%) 3 (0.2%) 2(0.2%)
Vagina / vulva 12 (0.2%) 7 (0.2%) 5(0.3%) 0 (0.0%)
RT headand | No 40 (7.9%) 24 (8.5%) 9 (8.0%) 7 (6.1%) 0729
neck Yes 469 (92.1%) 258 (91.5%) 104 (92.0%) 107 (93.9%) :
1 111 (3.7%) 58 (4.1%) 34 (3.3%) 19 (3.1%)
) 2 560 (18.4%) 248 (17.7%) 217 (21.3%)* 95 (15.3%)
Clincal stage 970 (31.9%) 414 (29.6%) 341 (33.5%)* 215 (34.7%)* 0.002
4 1397 (46.0%) 681 (48.6%)* 426 (41.8%) 290 (46.8%)
1 346 (11.0%) 178 (11.2%) 107 (11.1%) 61 (10.6%)
T 2 884 (28.2%) 455 (28.5%) 256 (26.5%) 173 (30.0%) 0757
3 1089 (34.7%) 556 (34.9%) 336 (34.8%) 197 (34.2%)
4 816 (26.0%) 405 (25.4%) 266 (27.6%) 145 (25.2%)
0 947 (31.7%) 505 (33.6%) 273 (29.8%) 169 (29.8%)
N 1 1088 (36.5%) 542 (36.1%) 347 (37.9%) 199 (35.1%) 0,19
2 716 (24.0%) 344 (22.9%) 227 (24.8%) 145 (25.6%)
3 232 (7.8%) 110 (7.3%) 68 (7.4%) 54 (9.5%)
” 0 1988 (76.8%) 1007 (77.5%) 604 (75.9%) 377 (76.3%) 0684
1 602 (23.2%) 293 (22.5%) 192 (24.1%) 117 (23.7%) :
Neoadjuvant 2657 (46.3%) 1280 (45.1%) 878 (48.5%)* 499 (45.5%)
Adjuvant 2482 (43.2%) 1246 (43.9%) 760 (42.0%) 476 (43.4%)
Type of CT Neoadjuvant and adjuvant 169 (2.9%) 67 (2.4%) 63 (3.5%) 39 (3.6%) 0.003
Palliative 436 (7.6%) 244 (8.6%)* 110 (6.1%) 82 (7.5%)
. No 613 (10.7%) 287 (10.1%) 185 (10.2%) 141 (12.9%)*
3-year survival 5 00 5129 (89.3%) 2549 (89.9%)* 1625 (89.8%)* 955 (87.1%) 0.033

*p<0.05, Pearson’s chi-square test (n, %).
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Stages II and 11 were significantly associated with dys-
geusia during chemotherapy (»p=0.002). The most com-
mon T, N, and M stages were T3 (n=1089, 34.7%), N1
(n=1088, 36.5%), M0 (n=1988, 76.8%), and these were
not associated with dysgeusia (p>0.05) (Table 1).

The most frequent chemotherapies were neoadjuvant
chemotherapy (n=2657, 46.3%) followed by adjuvant
chemotherapy (n=2482, 43.2%), with neoadjuvant che-
motherapy associated with grade [ dysgeusia (p=0.003).
Of the 5744 patients, 613 (10.7%) died within the first
three years of treatment, and this variable was directly
associated with grade II dysgeusia (p=0.033) (Table 1).
The 85% overall survival of the group of patients with
dysgeusia score II (SP85% = 15.1 months) was signifi-
cantly lower than that of patients with maximum dys-
geusia score grade 1 (SP85% = 27.8 months) and grade
0 (SP85% = 29.3 months) (p=0.030). The presence of
dysgeusia increased the risk of death by 8.07% (95% CI
=3.36 - 12.99%) within three years of starting chemo-
therapy (OR = 1.08, 95% CI = 1.03-1.13) (Fig. 1).

The 5744 patients included underwent 32,925 cycles of
chemotherapy, being evaluated in all of these and total-
ing a mean of 5.5+4.3 evaluations. During these 32,925
chemotherapy cycles, dysgeusia was the most severe,
followed by nausea and anorexia (p<0.001). Diarrhea,
oral mucositis, constipation, vomiting, and fatigue had
the lowest severity (p<0.001) and lowest frequency
(p<0.001) (Table 2).

When dysgeusia was associated with other variables, it
was observed that the presence of dysgeusia score I or
IT was directly associated with chemotherapy cycles
(p<0.001), female gender (p<0.001), high BMI (p<0.001),
chemotherapy for cervical tumors (p<0.001), head and
neck radiotherapy (p=0.009), nodal metastasis (p<0.001)
and adjuvant chemotherapy (p=0.007) (Table 3).

Dysgeusia and death during chemotherapy

1,00 Dysgeusia
o
-2
0,55 Nio-censored
—t— Escore 1-censored
== Escore 2.censored
. 0a0
2]
o
0,857
0,807
0,757
T T T T T T T T T
0,00 6,00 1200 1800 2400 3000 3600 4200 4800

OS (manths)

Light gray curve = patients with CTCAE dysgeusia score 0 (SP85% = 29
Fearon.3months); Darkgray curve=patientswith CTCAE dysgeusiascore
1 (SP85% = 27.8 months); Black curve = patients with CTCAE dysgeusia
score 2 (SP85% = 15.1 months); *p=0.030, Log-Rank Mantel-Cox test.

Fig. 1: Kaplan-Meier curve of overall survival of patients undergo-
ing dysgeusia assessment during systemic antineoplastic treatment
of solid tumors.

The frequency of dysgeusia significantly increased the
frequency of diarrhea (p<0.001), anorexia (p<0.001),
oral mucositis (p<0.001), nausea (p<0.001), constipa-
tion (p<0.001), vomiting (p<0.001) and was inversely
associated with fatigue (p=0.035) (Table 3).

In multivariate analysis, dysgeusia was directly associat-
ed with female gender (p=0.001), overweight (»p=0.022),
clinical stages higher than 1 (p=0.009), T stage higher
than Tl (p=0.006), adjuvant or neoadjuvant chemo-
therapy (p=0.010), anorexia (p=0.001), oral mucositis
(p=0.032), constipation (p=0.019) and death within
three years of treatment initiation (p=0.030) (Table 4).

Table 2: Incidence of dysgeusia and other adverse effects during chemotherapy in patients undergoing systemic antineoplastic treatment for solid tumors.

Adverse effect (score) D- Adverse effect (any score) D-
0 1 2 3 4 Value No Yes Value
Dvseeusia 19666 9202 | 4053 ] ] 19666 13259
ysg (597%) | (28.0%) | (12.3%)* (597%) | (40.3%)*
. 26448 5360 1055 55 26448 6477
Diarrhea 80.3%)* | (163%) | (3.2%) | ©2%) |7©1%) 80.3%)* | (19.7%)
Anorexia 20483 10627 | 1214 77 7 00%) 20483 12442
©2.2%) | (323%)* | (37%) | (1.8%) 0% ©2.2%) | (37.8%)
» 30486 114 1221 37 30486 2439
Mucositis 0/ \% 49 0 10 2 (00%) 2.6%)* 49
Nausea (58.1%) | (39.4%)* | (2.4%) | (0.0%) |0©0%) 19135 58.1%) | (41 9oy
.. 27075 2826 | 2947 59 27075 5850
Constipation | ¢ 300+ | 8.6%) | 0.0%) | (0.2%) |°©0%) (822%)* | (17.8%)
. 28435 1567 | 2695 226 28435 4490
Vomit 86.4%)* | @8%) | ®82%) | (0.7%) |0©00%) 86.4%)* | (13.6%)
. 29524 3298 25 30748
Fatigue (89.7%)* (10.0%) 78 (0.2%) (0.1%) 0 (0.0%) (93.4%)* 2177 (6.6%)

*p<0.05, Pearson’s chi-square test (n, %).
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Table 3: Influence of dysgeusia during chemotherapy on clinical parameters and other adverse effects in patients undergoing systemic anti-
neoplastic treatment for solid tumors.

Dysgeusia (any score)
No Yes p-Value Non-adjusted OR
1 cycle 5208 (26.5%)* 536 (4.0%) RC
2 cycles 3516 (17.9%)* 1248 (9.4%) 3.45 (3.09-3.85)
3-4 cycles 4310 (21.9%)* 2773 (20.9%) 6.25 (5.65-6.91)
CT cycle <0.001
5-7 cycles 3155 (16.0%) 3161 (23.8%)* 9.74 (8.79-10.78)
8-10 cycles 1578 (8.0%) 2194 (16.5%)* 13.51 (12.10-15.08)
>10 cycles 1899 (9.7%) 3347 (25.2%)* 17.13 (15.41-19.03)
Male 5933 (30.2%)* 2967 (22.4%) RC
Sex <0.001
Female 13733 (69.8%) 10292 (77.6%)* 1.50 (1.42-1.58)
Up to 20 years 55 (0.3%) 23 (0.2%) RC
21-40 years 2327 (11.8%) 1631 (12.3%) 1.68 (1.02-2.73)
Age 41-60 years 9297 (47.3%) 6165 (46.5%) 0.145 1.59 (0.97-2.58)
61-80 years 7527 (38.3%) 5138 (38.8%) 1.63 (1.00-2.65)
>80 years 460 (2.3%) 302 (2.3%) 1.57 (0.94-2.60)
18.5-25.00 8473 (44.3%)* 5536 (42.7%) RC
25.00-30.00 6548 (34.2%) 4514 (34.8%) 1.06 (1.00-1.11)
BMI <0.001
30.00-35.00 3157 (16.5%) 2113 (16.3%) 1.02 (0.96-1.09)
>35.00 944 (4.9%) 803 (6.2%)* 1.30 (1.17-1.43)
Breast 7686 (39.1%)* 5072 (38.3%) RC
Colorectal 2951 (15.0%) 2065 (15.6%) 1.06 (0.99-1.13)
Abdomen 92 (0.5%) 51 (0.4%) 0.84 (0.59-1.18)
Lung 1122 (5.7%) 910 (6.9%) 1.23 (1.11-1.35)
Head and neck 1299 (6.6%) 861 (6.5%) 1.00 (0.91-1.10)
Sarcomas 514 (2.6%) 215 (1.6%) 0.63 (0.53-0.74)
Thyroid 42 (0.2%) 21 (0.2%) 0.76 (0.44-1.28)
Bladder 164 (0.8%) 70 (0.5%) 0.65 (0.48-0.85)
Uterus 1908 (9.7%) 1843 (13.9%)* 1.46 (1.36-1.57)
Esophagus 773 (3.9%) 315 (2.4%) 0.62 (0.53-0.70)
CNS 22 (0.1%) 26 (0.2%) 1.79 (1.01-3.16)
Liver 92 (0.5%) 74 (0.6%) 1.22 (0.90-1.65)
Location Skin 144 (0.7%) 60 (0.5%) <0.001 0.63 (0.47-0.85)
Ovary 758 (3.9%) 570 (4.3%) 1.14 (1.01-1.27)
Endometrium 257 (1.3%) 130 (1.0%) 0.77 (0.62-0.94)
Stomach 1039 (5.3%) 506 (3.8%) 0.74 (0.66-0.82)
Melanoma 75 (0.4%) 28 (0.2%) 0.57 (0.37-0.87)
Pancreas 130 (0.7%) 93 (0.7%) 1.08 (0.83-1.41)
Penis 19 (0.1%) 7 (0.1%) 0.56 (0.23-1.32)
Prostate 411 (2.1%) 197 (1.5%) 0.73 (0.61-0.86)
Renal 17 (0.1%) 14 (0.1%) 1.25(0.61-2.53)
Testicle 40 (0.2%) 39 (0.3%) 1.48 (0.94-2.30)
Urothelial 33 (0.2%) 25 (0.2%) 1.15 (0.68-1.93)
Bile ducts 57 (0.3%) 38 (0.3%) 1.01 (0.66-1.52)
Vagina / vulva 21 (0.1%) 29 (0.2%) 2.09 (1.19-3.67)
No 92 (7.4%)* 38 (4.5%) RC
RT head and neck 0.009
Yes 1159 (92.6%) 799 (95.5%)* 1.67 (1.13-2.46)
1 311 (3.1%) 223 (2.9%) RC
. 2 1695 (16.8%) 1369 (18.1%) 1.13 (0.93-1.35)
Clincal stage 0.054
3 3061 (30.3%) 2336 (30.9%) 1.06 (0.88-1.27)
4 5040 (49.9%) 3644 (48.1%) 1.01 (0.84-1.20)
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Table 3 cont.: Influence of dysgeusia during chemotherapy on clinical parameters and other adverse effects in patients undergoing systemic

antineoplastic treatment for solid tumors.

1 1116 (9.6%) 692 (9.2%) RC
T 2 3259 (28.1%) 2179 (28.9%) 0.261 1.08 (0.96-1.20)
3 4219 (36.4%) 2663 (35.4%) 1.02 (0.91-1.13)
4 2999 (25.9%) 1994 (26.5%) 1.07 (0.96-1.19)
0 3124 (27.9%)* 1802 (24.7%) RC
1 4507 (40.2%) 2989 (41.0%)* 1.15 (1.06-1.23)
N <0.001
2 2844 (25.4%) 1982 (27.2%)* 1.21 (1.11-1.31)
3 733 (6.5%) 516 (7.1%)* 1.22 (1.07-1.38)
M 0 7482 (75.5%) 4881 (75.6%) 0918 RC
1 2422 (24.5%) 1574 (24.4%) 1.00 (0.93-1.07)
Neoadjuvant 9033 (45.9%)* 5953 (44.9%) RC
Adjuvant 8520 (43.3%) 5952 (44.9%)* 1.06 (1.01-1.11)
Type of CT - - 0.007
Neoadjuvant and adjuvant 705 (3.6%) 495 (3.7%) 1.07 (0.94-1.20)
Palliative 1408 (7.2%) 859 (6.5%) 0.93 (0.84-1.01)
Diarrhea 2064 (10.5%) 4413 (33.3%)* <0.001 4.25 (4.01-4.51)
Anorexia 2581 (13.1%) 9861 (74.4%)* <0.001 19.21 (18.15-20.33)
Mucositis 777 (4.0%) 1662 (12.5%)* <0.001 3.48 (3.19-3.81)
Adverse effect Nausea 4525 (23.0%) 9265 (69.9%)* <0.001 7.76 (7.38-8.16)
Constipation 1782 (9.1%) 4068 (30.7%)* <0.001 4.44 (4.18-4.72)
Vomit 1042 (5.3%) 3448 (26.0%)* <0.001 6.28 (5.84-6.76)
Fatigue 1347 (6.8%)* 830 (6.3%) 0.035 0.91 (0.83-0.99)

*p<0.05, Pearson’s chi-square test (n, %). RC = reference category (for adverse effects, the reference category is the absence of the adverse

effect); OR = odds ratio.

Table 4: Multivariate analysis of factors associated with dysgeusia
during chemotherapy in patients undergoing systemic antineoplastic
treatment for solid tumors.

p-Value Adjusted OR
Dysgeusia (any score)
CT cycle 0.993 3.14 (0.31-31.43)
Sex (F) *0.001 | 8.34 (3.03-11.53)
Age 0.294 8.46 (0.16-457.38)
BMI (overweight/obesity) | *0.022 2.51 (1.31-20.16)
Location 1.000 1.05 (0.75-7.25)
Head and neck RT 0.970 1.06 (0.05-22.82)
Stage (>1) *0.009 | 38.64 (2.50-597.20)
T (>T1) *0.006 | 13.75 (7.87-24.03)
N 0.637 1.81 (0.15-21.22)
M 0.108 6.34 (0.67-60.39)
QT type (neoadjuvant/ |y 010 | 43 36 (2.48-757.87)
adjuvant)
Diarrhea 0.086 9.50 (0.72-124.42)
Anorexia *0.001 | 61.52 (5.91-640.49)
Oral mucositis *0.032 | 21.54 (1.30-356.31)
Nausea 0.671 1.44 (0.27-7.86)
Constipation *0.019 | 17.38 (1.61-187.09)
Vomit 0.352 3.05 (0.29-31.85)
Fatigue 0.779 1.38 (0.14-13.47)
Death within 3 years *0.030 | 38.87 (1.44-10.53)

*p<0.05, multinomial logistic regression; OR = odds ratio; 95% CI
= 95% confidence interval of adjusted OR.
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Discussion

This study showed that approximately 50.6% of chemo-
therapy patients developed some taste distortion, with
31.5 presenting grade 1 dysgeusia and 19.1% grade 2.
These values are well above those described by Malta
and colleagues (2) who retrospectively observed dys-
geusia in only one-fifth of their sample, below those
described by Zbernigg and colleagues (10), in which
dysgeusia was reported in about 69.9% of patients un-
dergoing chemotherapy, but within the expected by
Denda and colleagues (2020) (11) who demonstrated
that about 56% of patients had dysgeusia during che-
motherapy. Thus, the frequency of dysgeusia during an-
tineoplastic therapy depends significantly on the study
design and the population evaluated.

Female patients represented a risk group for grade 1 and
2 dysgeusia. Malta and colleagues (2) also described
this group as a risk group for loss of taste, and it has
been suggested a decreased sensitivity of smell and its
relationship with the presence of estrogen receptors,
justifying before neuroendocrine defects in women or
neurotransmitters with hypothalamic origin (12).
Breast cancer was the most prevalent in our study; how-
ever, given the large sample, it was not significant when
associated with dysgeusia. Although studies have shown
that 76.1% of breast cancer patients undergoing chemo-
therapy had moderate or severe taste alterations (6,12),
it should be considered that the advancement of proto-
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cols and fractionation of doses of chemotherapy drugs
based on the treatment of this tumor, such as doxoru-
bicin, cyclophosphamide, paclitaxel, and docetaxel, are
associated with the control of many adverse effects (13).
The tumor at the highest risk for dysgeusia in our study
was cervical cancer. Therapeutic protocols for uterine
cancer mainly involve drugs from the platinum fam-
ily, such as cisplatin and carboplatin, which are already
demonstrated in the literature with their significant as-
sociation with changes in taste (14). Other studies have
also shown that patients with cervical cancer had a high
prevalence of taste alterations, with this adverse effect
affecting more than a quarter of their sample (12).
Head and neck tumors have also shown a significant
association with dysgeusia since most head and neck
tumors receive radiotherapy at some point in their treat-
ment (15). Small doses of radiotherapy can lead to dys-
geusia, and alteration in taste perception has been dem-
onstrated in patients who underwent radiotherapy with
a dose of less than 30Gy (4). In addition to the cytotoxic
effect of radiotherapy on taste buds and oral tissues, it
is suggested that hyposalivation also participates in the
mechanisms of taste receptor dysfunction (16). More-
over, platinum is the first line of systemic treatment of
head and neck cancers, and cisplatin and carboplatin are
strongly associated with unpleasant taste sensations (17).
Dysgeusia was significantly more frequent in pa-
tients aged 41-60 years. With increasing age, there
is a decrease in chemosensory capacity, in addition
to impairments in cognitive function and changes in
brain activity in regions involved with the cognitive
function of patients, which makes older patients a risk
group for loss of taste perception compared to younger
patients (18).

In our study, the therapeutic intentions of chemotherapy
(neoadjuvant and adjuvant) and higher-stage tumors
were risk factors for dysgeusia. Neoadjuvant and/or ad-
juvant protocols generally involve higher chemotherapy
doses than palliative therapies, where quality of life and
comfort are the main objectives (19). Thus, higher doses
of chemotherapy are expected in these treatment mo-
dalities and, consequently, higher frequency of dysgeu-
sia and adverse effects (12,20).

Dysgeusia was also associated with several adverse ef-
fects on the gastrointestinal tract, including diarrhea,
anorexia, mucositis, nausea, constipation, and vomit-
ing. The GIT is vital for digestion, nutrient absorption,
and waste excretion (21). Throughout its distribution,
there is the presence of cells and neurons that will act
by regulating intestinal motility, as well as by exciting
or inhibiting smooth muscle, in addition to having sen-
sory pathways commonly associated with transmitting
signals to the central nervous system (22). Despite the
great advances in antineoplastic treatment, evidenced
by chemotherapy, there is still a significant prevalence
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of adverse effects, especially in the GIT, such as nau-
sea, vomiting, constipation, and diarrhea, which can
significantly interfere with the continuity of treatment
(21). A recent study showed that a decreased sensa-
tion of taste, lower appetite, less hunger, dry mouth,
and nausea were associated with a lower caloric in-
take, which limits the pleasure of eating, making eat-
ing more difficult, thus causing a nutritional deficit in
cancer patients (3).

In particular, the association with nausea and vomiting
causes growing concern since dysgeusia and nausea and
vomiting are related to food aversion, given the altered
sensation of flavor (7,22,23). Decreased taste sensation
generates less appetite, hunger, dry mouth, and nausea,
and these effects are associated with lower food intake
and nutritional deficit in cancer patients (24). Malnutri-
tion is common in patients undergoing antineoplastic
treatment and may be directly associated with cancer or
chemotherapy (25).

Given the food aversion promoted by the alteration in
taste, and a decrease in hunger, malnutrition in the pa-
tient may increase the risk of death. We observed that
dysgeusia is independently associated with anorexia
and lower overall survival, a serious association also
described by Prieto-Callejero and colleagues (26), who
described that weight loss is a strong predictor of prog-
nosis in cancer patients. Dysgeusia, combined with
other adverse effects, mainly gastrointestinal ones, in-
creases malnutrition and weight loss in cancer patients,
potentially affecting the response and tolerance to che-
motherapy treatment, decreasing quality of life, and as-
sociating with worse survival of patients (27).

Other adverse effects, such as oral mucositis, consti-
pation, and diarrhea, are also associated with dysgeu-
sia. The painful lesions of oral mucositis, in addition
to interfering with food intake, are often secondarily
colonized by bacteria and fungi (28) leading to dysbio-
sis in addition to interfering with the taste of food (29)
modifies the microbiota of the rest of the gastrointes-
tinal tract leading to changes in motility (constipation
and diarrhea) (30).

Although this study has the limitation of being ret-
rospective, which makes associations difficult, and
numerous professionals perform data collection, it
should be emphasized that the entire team is trained to
use the CTCAE scale (2) during their care, leading to
a significant volume of data, partially circumventing
this limitation.

This study showed, therefore, that dysgeusia during an-
tineoplastic chemotherapy, in addition to having a high
incidence and well-described risk factors, is associated
with increased severe adverse effects in the gastrointes-
tinal tract and the risk of anorexia and death, making it
essential to develop studies that develop ways to mini-
mize its incidence.
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