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Taste changes
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Disgeusia

Hypogeusia

Ageusia

• Distorted taste,
usually
unpleasant

• Decrease ability
to taste

• Inability to taste
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A dysfunction of taste
perception (dysgeusia)
may impair the quality of
life by affecting appetite,
body weight, and
psychological well-being

Continuum (Minneap Minn) 2017;23(2):421–446

General categories of gustatory dysfunction
Category
Poor oral hygiene,
infection/inflammation
Oral appliances

Leading ethiologies
Oral candidiasis, periodontal disease, gingivitis, oral
abscess, viral upper respiratory infection
Dentures, prosthetics (hypothesized to be related to oral
inflammation if poor hygiene with appliances)
Postsurgical state
Middle ear surgery affecting chorda tympani, oral or
dental surgery (especially third molar extraction)
Radiation
Head and neck irradiation with oral mucositis, xerostomia
Nutritional deficienses Malnutrition, zinc or copper deficiency, vitamin B12 or
B3 (niacin) deficiency

John Malaty and Irene Malaty. Am Fam Physician. 2013 Dec 15;88(12):852-859.

General categories of gustatory dysfunction
Category

Leading ethiologies

Medications

Intranasal zinc, chlorhexidine (Peridex), chemotherapy, angiotensinconverting enzyme inhibitors, angiotensin receptor blockers,
dihydropyridine calcium channel blockers,
diuretics, antimicrobials (macrolides, terbinafine [Lamisil],
fluoroquinolones, protease inhibitors, griseofulvin,
penicillins, tetracyclines, nitroimidazoles [metronidazole (Flagyl)]),
antiarrhythmics, antithyroid agents, antidepressants, anticonvulsants,
lipid-lowering agents
Pepper gas (oleoresin capsicum), weed killer with trifluralin, ammonia,
benzene, sulfuric acids, cadmium, acrylates, iron, lead, chromium
Renal or hepatic failure, cancer, human immunodeficiency virus,
complicated type 2 diabetes mellitus

Toxins
Chronic medical
conditions

John Malaty and Irene Malaty. Am Fam Physician. 2013 Dec 15;88(12):852-859.

Changes in taste perception are
especially important in diseases like
cancer
Altered taste perception in cancer
subjects is usually ignored by
clinicians as this aspect does not
represent the life-threatening
events.
Taste alterations among patients with cancer. Clin. J. Oncol. Nurs. 6, 73–77

Istituto Nazionale
Tumori, Milan, Italy
Doctor–patient communication

“Is essential to
establishing a solid
therapeutic alliance and
effectively managing
cancer side effects”

• 761 patients, at least 18 years of age
• Who received chemotherapy
• To assess their point of view on treatment side
effects: *TASTE CHANGES (%).
11.4
%
21%
11.7
%

Domenica Lorusso et al. Eur J Cancer Care 2016; 1–9

Before starting chemotherapy, which side
effects were you mostly afraid of?
During chemotherapy, which side effects
resulted to be the most intolerable for you?
In illustrating to you the potential side effects
of chemotherapy, which of them did the
oncologist mostly highlight?

Taste changes : 3th most common side effect

Domenica Lorusso et al. Eur J Cancer Care 2016; 1–9

Taste changes are not commonly mentioned by doctors

Domenica Lorusso et al. Eur J Cancer Care 2016; 1–9

TASTE ALTERATION MIGHT BE AN ALARMING EARLY SIGN OF TUMOR CELL INVASION IN CANCER PATIENTS

• The most distressing
symptom in patients
with advanced cancer
is gastrointestinal
abnormalities,
whereas the change in
taste is the fourth
most common
symptom after dry
mouth, weight loss,
and early satiety
Komurcu, S., Nelson, K. A., Walsh, D., Ford, R. B., and Rybicki, L. A. (2002). Gastrointestinal symptoms among inpatients with advanced
cancer. Am. J. Hospice Palliat. Med. 19, 351–355.

Gynecological malignancies side effects
associated to chemotherapy

Taste
changes
associated to
chemotherapy

Taste perception
The dietary habits are
governed, in part, by
orosensory detection of taste.
In fact, the taste of nutrients
leads human beings to decide
quickly to accept or reject a
food. Basically, there are ﬁve
taste modalities:
¿sixth taste? → fat
Heinze, J. M et al. (2015). Controversies in fat perception. Physiol. Behav. 152, 479–493.

MANY NERVES ARE RESPONSIBLE FOR TRANSMITTING TASTE
INFORMATION TO THE BRAIN
Soft palate

Excessive dryness can
distort taste perception

Pharynx
Larynx

Taste receptors are found
within taste buds located
not only on the tongue
but also on:

Epiglottis
Uvula
First one third of
the esophagus
Multiple nerves, including cranial nerves VII, IX and X, transmit taste
information from the mouth and pharynx to the brain via the brain stem

Bromley SM. Smell and taste disorders: a primary care approach. Am Fam Phys 2000;61(2):427-36, 38.

Taste perception
The taste perception also activates neuronal
pathways, leading to the preparation for
digestion, absorption, and storage of nutrients

The neurotransmitters released by
the TRC activate the afferent nerve
fibers that carry taste information
to the CNS:
I, ii, iX, iii, X,
Trigeminal nerve, are also
incidentally involved in taste
perception

Factors
contributing to
alterations in
taste
perception in
cancer
Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.

• Is
possible
that
alteration
in
carbohydrate metabolism and taste
perception may be a common
mechanism between type 2 diabetes
and
cancer
since
carbohydrate
metabolism is altered in cancer
patients
• High glucose metabolism in cancer
cells might be due to high expression
of glucose transporters

MICROBIOTA AND
TASTE ALTERATIONS IN
CANCER

Roughly, there are ∼10
microbes residing in
human intestine with
genetic content almost
100 times higher than that
of the human genome

MICROBIOTA AND
TASTE ALTERATIONS IN CANCER
The abundance of oral microbiota
varied in individuals during oral
cancer
Some bacterial species in the oral
cavity of patients with squamous
cell carcinoma diﬀered from that
of normal volunteers
Schmidt, B. L, et al. (2014). Changes in abundance of oral microbiota associated with oral cancer. PLoS ONE 9:e98741
Mager, D. L., et al. (2005). The salivary microbiota as a diagnostic indicator of oral cancer: a descriptive, non-randomized
study of cancer-free and oral squamous cell carcinoma subjects. J. Transl. Med. 3:27.

MICROBIOTA AND
TASTE ALTERATIONS IN CANCER
• Possible mechanism:
• Modifications of gut microbiota might influence the expression of gut Gprotein coupled receptors beside manipulating host feeding behavior through
hormonal and neuralmechanisms.
• Disruption of oral microbiota could result in chemotherapy-induced
inﬂammation through toll-ike receptors (TLRs) and nucleotide oligomerization
domain (NOD)-like receptors (NLRs).

Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.
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Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.

Oral mucositis, which is
closely related with
alterations in taste, is
frequently reported in cancer
patients undergoing
chemotherapy

Chemotherapy
In a study conducted on cancer patients
undergoing
chemotherapy,
the
prevalence of taste alterations was
reported to be as high as 69.9%
A signiﬁcant association was found
between taste alterations and a change
in patient’s quality of life such as
appetite and fatigue
Zabernigg, A., Gamper, E.-M., Giesinger, J. M., Rumpold, G., Kemmler,
G., Gattringer, K., et al. (2010). Taste alterations in cancer patients
receiving chemotherapy: a neglected side effect? Oncologist 15, 913–920.

Chemotherapy
Taste-test showed that
these patients had
increased thresholds for
bitter taste
Changes in taste may be
resolved within several
months after the
completion of
chemotherapy

Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.

Nutritional deficiencies associated to
chemotherapy
Are involved in
taste aberrations
and correlate
with taste
alterations:

Zinc*

copper

nickel
levels

Nutritional
deficiencies may
be caused by
anorexia,
malabsorption,
and/or increased
urinary losses.

A possible mechanism by which the drugs treating cancer could cause Zinc deficiency may involve the
binding and chelation of Zinc and other heavy metals by sulfhydryl group in their structures, leading to
Zinc depletion and loss of taste
Comeau, T. B., Epstein, J. B., and Migas, C. (2001). Taste and smell dysfunction in patients
receiving chemotherapy: a review of current knowledge. Support. Care Cancer 9, 575–580.

Treatment
1. Patient counseling can be started in advance to prepare patient
mentally before time
2. Before chemotherapy, the patients can be encouraged to try new
food products or supplements
3. Lemon juice and chewing gum could be used prior to meals to make
the meals more pleasant
4. Maintain good oral hygiene as it may also contribute to changes in
taste

Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.

Treatment & nutrition assessment
• A close contact and relationship between health care professionals
and patients is highly desirable in order to assess the nutritional
status and improve the quality of life of the patients:
• Nutritional assessment & taste changes and intake changes:
Malnutrition
Screening Tool
(Ferguson et al.,
1999)

Interdisciplinary
Nutrition Care
Plan (Capra et al.,
2001)

Patient-Generated
Subjective Global
Assessment
(Ferguson, 2003)

Treatment
Zinc supplementation can be valuable for patients
undergoing cancer chemotherapy

After 2 weeks of chemotherapy, the intake of Zinc
protected the cancer patients against taste disorders
Polaprezinc® Zinc containing formulation, was able to
improve the taste alterations in 70 % of the patients,
though an early administration

Murtaza B, Hichami A, Khan AS, Ghiringhelli F and Khan NA (2017) Alteration in Taste Perception in Cancer: Causes and Strategies of Treatment. Front. Physiol. 8:134.

Treatment
• Zinc sulfate prevented the radiation-induced taste changes in
head/neck cancer patients

The routine use of Zinc sulfate may be suggested for patients undergoing cancer therapy.

G., et al. (2013). Taste alteration in breast cancer patients treated with taxane chemotherapy: experience, effect, and coping strategies. Support. Care Cancer 21, 549–555.$

Treatment
• Amifostine (Organic thiophosphate)

• Has been shown to protect normal tissues from damage caused by radiation
and chemotherapy
• May also play a role in the protection of salivary glands and, thus leading to
improvement of xerostomia
• May prevent reduced salivary gland function in patients, subjected to
radiotherapy.

• Pilocarpine and bethanechol

• Increase production of saliva was tested upon saliva secretion in cancer
patients with hypo-salivation following radiation therapy
G., et al. (2013). Taste alteration in breast cancer patients treated with taxane chemotherapy: experience, effect, and coping strategies. Support. Care Cancer 21, 549–555.$

Treatment
• Serotonergic blockade by using
ondansetron
• Antagonist of serotonin type-3 receptor
• It seems that 5-HT acts as a paracrine inhibitory
feedback signal manifested by the inhibition of
ATP secretion from TRCs. Taste buds express 5HT1A receptor and the use of its specific
agonist, 8-OH-DPAT, inhibited tasteevoked Ca2+
release in TRCs and also curtailed ATP release

G., et al. (2013). Taste alteration in breast cancer patients treated with taxane chemotherapy: experience, effect, and coping strategies. Support. Care Cancer 21, 549–555.$

CONCLUSIONS
• Taste changes are an important and frequent side effect of oncology
treatment.
• It is not frequently taken into consideration by health care
professionals.
• It is multifactorial.
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