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18.1 INTRODUCTION

Sufficient food intake is indispensable for maintaining nutritional status as well as quality of life in
patients with cancer (Kawaguchi et al. 2006). Food intake is affected by multiple factors including
sensory properties. Texture, temperature, and appearance of food are properties that regulate food
intake (Kawaguchi et al. 2006). In addition, taste is a notable factor in sensory-specific satiety, as
shown in Figure 18.1 (Rolls, Hetherington, and Burley 1988).

In patients with cancer, taste alterations are frequently seen because of not only therapeutic
intervention such as chemotherapy and radiotherapy, but also cancer itself (Ravasco 2005). Taste
alteration causes a decrease in dietary food intake and subsequent malnutrition. Malnutrition is a
primary morbidity and has an impact on quality of life in patients with cancer (Ottery 1994). Thus,
the management of taste alterations is important in palliative care (Table 18.1).

18.2 TYPES OF TASTE ALTERATIONS

Two types of taste alterations are seen in patients with cancer. Hypogeusia and ageusia are changes in
taste acuity. Dysgeusia and phantogeusia are changes in taste quality (Hong et al. 2009) (Table 18.2).
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FIGURE 18.1 Factors associated with dietary food intake. This figure shows factors associated with dietary
food intake. In addition to taste, flavor and palatability affect dietary food intake.

18.2.1  ASSESSMENTS OF TASTE ALTERATION

Taste alteration is assessed by taste acuity to determine recognition and detection thresholds for any
of the five basic tastes: sweet, sour, salty, bitter, and umami (a Japanese word for delicious) (Wismer
2008). This examination can assess precise taste alteration; however it is not always available for
patients in palliative care because of its complicated procedure.

Taste alteration can be assessed by questionnaires. Among a variety of patient-reported tools
for taste alteration, the 14-questionnaire scored tool is evaluated in patients with advanced cancer
(Hutton, Baracos, and Wismer 2007). The tool shows a significant correlation between the self-
perceived chemosensory experience, energy intake, and quality of life (Hutton et al. 2007), suggest-
ing a usefulness in palliative care.

18.2.2 MEcHANISMS OF TASTE ALTERATION

Taste alterations are induced by anticancer therapy and/or cancer itself (Ravasco 2005). Although
the mechanisms of taste alteration are largely unknown, impairment of sensory receptor cells and
zinc deficiency are well-known causative factors for taste alteration (Hong et al. 2009). Turnover
rates of sensory receptor cells for taste are about 7-10 days. Since these high turnover cells are sen-
sitive for radiation and chemotherapy (Hong et al. 2009), anticancer therapy may cause taste altera-
tion. Zinc is a trace element that is involved in the sensitivity of taste (Henkin et al. 1976). Some
anticancer agents bind with zinc and inhibit an activation of sensory receptor cells. In addition,

TABLE 18.1
Key Features of Taste
1. Taste is the sense that distinguishes the flavor or savor of dissolved substances by contact with the taste receptors on
the tongue
2. Humans can detect seven taste qualities: sweet, sour, salty, bitter, umami, spicy, and astringent
3. Taste alterations are frequently seen in patients with cancer, because of not only therapeutic intervention, but also
cancer itself
4. Taste alterations reduce interest in food, resulting in decreased dietary food intake and subsequent malnutrition
5. Malnutrition is a major morbidity and reduces quality of life in patients with cancer

Note: This table lists the key facts of taste alterations in patients with cancer. The management of taste alterations is impor-
tant in palliative care.
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TABLE 18. 2
Definitions of Taste Alterations

Abnormalities Definition

Changes in taste acuity

Hypogeusia Decreased sensitivity to taste perception
Ageusia Loss of taste perception

Changes in taste quality

Dysgeusia Distorted sensitivity to taste perception
Phantogeusa Perception of metallic or salty taste

Note: This table lists definitions of taste alterations. Symptoms of taste
alterations are classified into changes in taste acuity and in taste
quality.

a depletion of serum zinc is frequently seen in patients with hypermetabolism, malnutrition, and
cachexia (Hong et al. 2009). Abnormalities in digestive tract also affect taste sensitivity and other
possible mechanisms of taste alteration are summarized in Table 18.3.

18.3 PRACTICAL METHODS AND TECHNIQUES
18.3.1 MopbiricaTioN ofF Foobp

18.3.1.1 Flavors

Since taste is modified by flavors, adding flavor to foods is a strategy to alleviate taste alteration
(Schiffman 2007) (Figure 18.2). In patients with breast or lung cancer, aromatic flavors improved
nutritional status and physical function compared to those in the control group (Schiffman 2007).
In addition, flavoring is reported to enhance patient compliance and quality of life (Steinbach et al.
2009).

TABLE 18.3
Mechanisms of Taste Alteration in Patients with Cancer

Mechanisms

Impairment of sensory receptor cells by anti-cancer therapy
Zinc deficiency

Oral mucositis

Oral infection

Reflux esophagitis

Gastric ulcer

Impairment of peristaltic movement in digestive tract
Impairment of chorda tympani nerve

Changes in tumor necrosis factor-., interleukin-1B, and interleukin-6
Increased oxidative stress

Cachexia

Note: This table lists mechanisms of taste alteration in patients with cancer.
Not only anticancer agents, but also various factors including gastro-
intestinal disorders, affect taste alteration.
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FIGURE 18.2 Therapeutic approach to taste alteration of cancer patients in palliative care. This figure
shows a therapeutic approach to taste alteration of cancer patients in palliative care. A holistic approach is
recommended in order to alleviate taste alteration.

18.3.1.2 Palatability

Temperature of food is an important palatability regulating food intake (Smith et al. 2009)
(Figure 18.1). Warming of foods activates thermosensitive molecules in the taste transduction path-
way, leading to changes in taste (Ullrich et al. 2005). The bitter taste of the branched-chain amino
acids (BCA A)-enriched supplement is significantly improved by prewarming at 60°C compared to
that served at 25°C. BCAA is stable at 60°C and warming of food results in an increased calorie
intake and improvement of nutritional status in cirrhotic patients with hepatocellular carcinoma
(Itou et al. 2009). Texture and appearance of food are also important palatabilities regulating food
intake.

18.3.2 AGENTS

18.3.2.1 Sialogogues

Decreased salivary secretion is involved in taste alteration and therefore, sialogogues or saliva sub-
stitutes may improve taste alteration. Nizatidine, a histamine H2 receptor antagonist, is known
to stimulate salivary secretion. Nizatidine inhibits acetylcholine esterase and subsequently
increases acetylcholine, which stimulates muscarinic receptors of salivary glands (Nin et al. 2008).
Cevimeline hydrochloride, a muscarinic acetylcholine receptor agonist, increases the salivary flow
rate significantly (Vissink et al. 2004). These sialogogues may help patients with preserved salivary
gland cells.

Chinese-Japanese herbal medicines are known to stimulate salivary secretion. Byakkokaninjinto
increases the expression of aquaporin 5, a regulator of salivary secretion, through activation of
muscarinic M3, and stimulates salivary secretion (Yanagi et al. 2008). Bakumondo-to is another
Chinese-Japanese herbal medicine, which promotes salivary gland cell proliferation and enlarges
the mean size of secretion granules (Kagami et al. 1996). These sialogogues may also have benefit
in patients with preserved salivary gland cells.

18.3.2.2 Saliva substitutes

In patients with devastating damage to salivary glands, saliva substitutes are effective for taste
alteration. There are now a variety of saliva substitutes available such as gel, carmellose spray, oil,
and mucin spray (Momm et al. 2005). Significant benefits of different saliva substitutes on taste
alteration are shown in patients treated by radiotherapy for head and neck cancer (Momm et al.
2005). Since palatability differs with each patient and no severe adverse effects of saliva substitutes
are reported, testing different saliva substitutes is an effective approach to taste alteration in patients
with cancer.
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18.3.3 NUTRIENTS

18.3.3.1 Zinc

Zinc is a well-known nutrient associated with taste alteration and zinc supplementation improves
taste disorders (Henkin et al. 1976). Although its mechanism remains unclear, zinc plays impor-
tant roles in the physiology of taste function. Zinc is involved in the synthesis of gustin, a salivary
protein regulating taste (Shatzman and Henkin 1981). In patients with cancer, zinc supplementa-
tion improves taste disorders in cancer patients treated by chemotherapy (Yamagata et al. 2003).
However, it is also reported that zinc does not prevent taste alterations in cancer patients treated
by radiotherapy (Halyard et al. 2007). Thus, zinc supplementation does not always improve taste
alterations and the effects of zinc on taste may differ with types of cancer, its treatments, or nutri-
tional status.

18.3.3.2 BCAA

BCAA are amino acids that cannot be synthesized endogenously in humans (Kawaguchi,
Yamagishi, and Sata 2009). BCAA are constituents of protein and are known to have some
relevant pharmacologic properties in muscle-protein synthesis, the immune system, ammonia
metabolism, and glucose metabolism (Kawaguchi et al. 2009). Recently, the Department of
Digestive Disease Information & Research, Kurume University School of Medicine and Seikatsu
Bunkasya Co. Inc. (Tokyo, Japan) developed the BCAA-enriched supplement Aminofeel®)
(Tokyo, Japan) (Kawaguchi et al. 2007) and found that it improves taste alterations in patients
with chronic liver diseases (Nagao et al. 2010). As the supplement contains not only BCAA, but
also zinc, the impact of BCAA on alleviation of taste sensitivity remains unclear. However, the
effect of zinc on taste improvement is still controversial (Halyard et al. 2007) and BCAA may
alleviate taste alteration associated with chronic liver disease. In patients with cancer, decreased
serum BCAA levels are frequently seen (Choudry et al. 2006), so BCAA may improve taste
alterations in patients with cancer (Kawaguchi et al. 2009). Furthermore, BCAA has an ability
to synthesize muscle protein. Moreover, BCAA has the potential to suppress cancer proliferation
through improvement of insulin resistance (Kawaguchi et al. 2009). For these reasons, BCAA
supplementation is recommended for patients in palliative care.

18.4 CONCLUSION

Taste alteration has a variety of etiologies and therefore the management of taste alteration in pal-
liative care is still challenging. In order to alleviate taste alteration and subsequently improve food
intake and quality of life, holistic approaches are needed. In addition, current care regarding these
issues is not sufficient and further research into the pathogenesis of and development of new treat-
ments for taste alteration is required.

SUMMARY POINTS

* Since taste alteration is frequently seen in patients with cancer, routine assessment for taste
alteration is recommended.

e A variety of etiologies may underlie taste alteration.

* Modification of food is an approach to taste alteration. Use of flavors or warming of food
may improve taste alteration.

» Sialogogues and saliva substitutes are useful agents that may have a beneficial effect on
taste alteration. Various types of saliva substitutes are now available and it is therefore
recommended to test different saliva substitutes.

 Supplementation of zinc may alleviate taste alteration. Aminofeel®, a supplement including
BCAA plus trace elements, has the potential to affect taste alteration.
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w3,
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) TOfM: BBy Y~F, E—L A
EEE OHEE HEERERE S
5.

[BEBBADRA > )

BEBKOFT, YL VRIZ, BF
ERZT T { FRUSNOEE L5 &k
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fHEIC [OR%K] LR TLE HERIC
HrHY, BLEEPOLKREDGTEEITZ
i, DE2BETIRE0DLVARIEI
HHBHZHIIBES THS. HCV L HE
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FIZHIVRZE DIRRE L IEED B IR~

REHEF", £HEX" ?

1) ABXRKZEZRHCRRBIEHREE,
2) AERKZEFFAFFREHRLEATIEM
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1990 ICRBERE U L5090 12880 J/h— M BE. BEE{LICLS ) aagrs.mmaak
2002582 FEEORBOERE PRERHBVERIC L 2FS\ONEEHE. V1 @ ',ztagaoYSaEMaa,:
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2. HCV RNAD BHAHEEELHRIZEDLS
EFicowTiet L7z
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VY AR
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BEETH B Z L. FEEENDERERHF
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®2 FHEESH S VWRFEERICESTET
SEREMN (1990~1999F(2 7 1F TIET L 4 XH

ER182%)

a) BEEIZLAFEBRDEERE
CRIEMFLED L DIFEORERIIE
7%, CEFEED»LOFEORES
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o po e ] AORRBIBEEOL - UORRTH
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+]4 HBcHIAEEIC L SHCVIRFBIEE742D
BRAT
(818 H7HIBA U #:222:80 5 SHCVHFBREE 13748)

HBcHi iR

n=53 n=21

HBcI B

p values

62.3 + 10.9 58.0 + 16.4 NS
2330 5:16 NS
16 (30.2%) 4 (19.0%) NS
3 (5.7%) 2 (9.5%) NS
8 (15.1%) 4 (19.0%) NS
SEE 8 (15.1%) 3 (14.3%) NS
aus 40.6 + 30.8 27.5+17.9 NS
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Do ERSCHBEMENDZZ M 200
PERICHESREE LTV, f v —
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A¥ | &8 | M/F | HOVHUE B HCVIniE+
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BENF 2 EOTEEEE. FEEME ES
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PR GEERE) "k (FRE)

n=53 n=86

7 IFNAEOZHE (XE17L4))

#=8 RERICS U 3IFNIHBAERBEREOE
EEH

K7 SEEBEMOER

RABA v X

S5%EWMXM| piE

Ehs [FFEME/ANE

18.06

6.81 - 47.89 | p < 0.0001

5 iy Bt

3.65

1.33-9.98 | p=0.0119

aftE| HH/ L
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1.13-11.67 | p=0.0306
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