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Early satiety in cancer patients: a common
and important but underrecognized symptom

Abstract Introduction: The severity
of anorexia correlates with the pres-
ence of early satiety. The sense of
fullness limits nutritional intake. The
symptom is poorly understood be-
cause most assessment questionnaires
do not include early satiety.
Methods: Patients rarely volunteer
early satiety. Central and peripheral
mechanisms may be involved in the

genesis of early satiety. These would
include central sensory specific sati-
ety, food aversions, diurnal changes in
intake, gastric motility and accom-
modation and as gastrointestinal hor-
mones. Conclusions: Prokinetic
medications, such as metoclopramide
are used to treat early satiety. How-
ever, other medications which influ-
ence gastric accommodation such as
clonidine, sumatriptan, or sildenafil,
or diminish enteric afferent output
such as kappa opioid receptor ago-
nists, may favorably influence early
satiety and should be subject to future
research. Translational research is
needed to understand the relationship
of early satiety to gastric motility and
accommodation.

Introduction

Anorexia is one of the most common and important
symptoms in advanced cancer. One of the main determi-
nants of the severity of anorexia is the symptom of early
satiety, yet most symptom questionnaires do not even
include early satiety as a symptom, and most patients do
not spontaneously report early satiety. Early satiety is
sometimes used synonymously with chronic nausea, yet
in our experience, early satiety is a distinctly different
cancer symptom. As a result, early satiety is both poorly
understood and underrecognized, and it can be character-
ized as an orphan cancer symptom. We wrote this article to
draw attention to the importance of early satiety, em-
phasize its prevalence as a significant cancer symptom,

discuss its pathophysiology, and consider the therapeutic
implications.

Definition

Early satiety is the desire to eat associated with the sub-
sequent inability to eat (except for small amounts) due to a
sense of fullness [1, 2]. Early satiety can occur without
anorexia [2, 3]. However, early satiety is experienced by
most cancer patients with appetite loss [4]. Early satiety
may also be associated with affective changes (unlike those
with cancer anorexia but without early satiety) [4]. Most
patients with early satiety complain of anorexia, yet when
fasted, they become hungry like normal individuals [5].
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Perception of satiety is based in part upon the amount eaten
rather than the hunger experienced [5].

Prevalence

In a prospective study of symptoms in 1,000 advanced
cancer patients referred to the Cleveland Clinic palliative
medicine service, early satiety was among the top 10 com-
mon established symptoms. It was subsequently found to
cluster with anorexia, weight loss, and taste changes, but
not nausea or vomiting. (L. Rybicki, personal communica-
tion). In our own experience, early satiety occurs in many
advanced cancer patients and is more prevalent than other
well-identified symptoms, like nausea, vomiting, and de-
pression [4, 6–9]. Early satiety is gender-related, being
more common in females [4, 7, 10]. Prevalence does not
appear related to primary site, nor is early satiety related to
current chemotherapy or radiation. However, it would be of
interest to know if patients with delayed nausea and
vomiting from cancer chemotherapy have underlying early
satiety (pre- or postchemotherapy) as a predisposing factor.

In a study of patient-volunteered vs systematically as-
sessed symptoms, only 4 out of 97 patients with advanced
cancer and early satiety volunteered it as a symptom with-
out being formally asked [11]. It would be of interest to
know why patients fail to report early satiety despite the
apparent high prevalence and severity. Patients themselves
may not have any insight into this symptom, and thus, they
fail to volunteer it. Alternatively, if physicians do not spe-
cifically inquire about it, patients are unlikely to give it
importance. Early satiety may be considered by some to be
chronic nausea, and it may be miscategorized as such. This
may also account for the variations in reported prevalence.
Early satiety appears to be a major contributor to reduced
food intake in cancer, increases in prevalence with disease
progression, and is an independent prognostic indicator
both in our studies and in those of other investigators [2–4].

Early satiety and symptom assessment tools

Although early satiety is prevalent, prognostic, and
significantly related to anorexia, none of the validated
general cancer symptom assessment tools include early
satiety (J. Kirkova, personal communication). Only those
instruments specifically designed for anorexia include any
questions about early satiety; the Functional Assessment of
Anorexia/Cachexia Therapy (FAACT), the Bristol-Myers
Anorexia/Cachexia Recovery (BACRI) Instrument, and the
Subjective Global Assessment tool for nutrition [12–14]. A
gastroparesis symptom assessment tool, the Gastroparesis
Cardinal Symptom Index (which has been validated),
measures the severity of postprandial fullness/early satiety,
nausea, vomiting, and bloating [15].

Early satiety and severity of anorexia

Retrospective analysis using nonparametric statistics
(Spearman’s correlation) of two of our previous symptom
studies revealed moderate association between anorexia
and satiety [7] (Tables 1 and 2). We recently confirmed
(Table 3) our previous observation on the relationship
between the severity of anorexia and the presence of early
satiety by using a symptom checklist and an anorexia
severity grading by both a categorical and a numerical scale
(T. Yavuzsen, personal communication). These analyses
confirm a moderate correlation between the severity of
anorexia and the presence and severity of early satiety.
Supporting this, others have found food intake correlated
directly with hunger ratings, but food intake correlated
inversely with a sense of fullness [16].

Early satiety: pathophysiology

Evidence suggests early satiety has both central and
peripheral etiologies. Central influences may be related to
taste changes, food aversions, and diurnal variations in
food intake. Peripheral changes may include lack of gastric
accommodation, delayed gastric emptying, or altered enter-
ic neuron sensory signals.

Central

There is vigorous control of energy intake and expenditures
to maintain normal body weight by negative feedback
controls [17]. Total food intake is a product of both meal
size and frequency. As a meal progresses, signals are
initiated that generate satiation [16] proportionate to the
quantity and quality of food consumed. There is also syn-
chrony of food with water intake such that anorexia may
also predispose to dehydration [9, 17].

Food aversions contribute to satiation in cancer. Humans
normally eat more when offered a variety of foods. Sensory-
specific satiety relates to the pleasantness of a meal. Taste

Table 1 Anorexia and early satiety in cancer patients [6]

Early satiety Anorexia

None Mild Moderate Severe

None 257 47 71 57
Mild 30 71 11 0
Moderate 25 12 129 29
Severe 4 5 6 74

Spearman correlation 0.502, (P<0.001). From a 1,000-patient
database, there were 828 patients with categorical severity data on
both satiety and anorexia
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variety increases the volume consumed before satiation
occurs [18]. Olfactory aversion governs the unpleasantness
of food [19]. Taste and smell may both reduce food
consumption and increase satiation. The medial orbitofron-
tal cortex (which generates signals that induce pleasure in a
meal) can also cause satiation from unpleasant foods and
food aversions, resulting in reduced energy intake and meal
volume [18, 19]. Higher food temperatures worsen aver-
sions in cancer and increase satiation, while lower tem-
peratures minimize aversion [9].

Diurnal variations in food intake frequently accompany
anorexia and early satiety. In animals, light input from the
retina governs the rate of firing of appetite pacemaker cells
and controls food intake with variations in light exposure.
In humans, there is a 150% increase in food intake as the
day progresses relative to the morning; larger portions are
more frequent later in the day, and satiety (defined as meal
interval divided by meal sizes) decreases during the day
[20, 21]. However, in advanced cancer, we have found that
approximately 60% have diurnal variation in appetite
(T. Yavuzsen, personal communication); satiety is less in
cancer patients in the morning. Altered hypothalamic func-
tion may lead to changes in diurnal feeding patterns in
animals and man, loss of appetite, autonomic dysfunction,
reduced meal size, and increased satiation [9, 22]. Corti-
cotropin-releasing hormone (CRH) derived from the hypo-
thalamus decreases gastric motility and may increase
satiety under the stress of cancer [23]. Cannabinoids
appear to down modulate CRH in the hypothalamus, which
may be one of the mechanism by which energy intake is
improved by drugs such as nabilone [24].

Peripheral

Gastric dysmotility

Satiety signals from the stomach reflect food and liquid
volume and gastric distension rather than nutritional con-
tent. However, nutrient content does generate satiety signals
from the small bowel [25]. Total vagotomy attenuates but
does not eliminate satiation from gastric distention. In our
study of autonomic dysfunction in advanced cancer, there
was no association between the degree of dysfunction and
early satiety [26]. Sensory afferents within splanchnic sym-
pathetic nerves play a role [25]. Enteric afferents have
kappa receptors, which send signals centrally through sym-
pathetic neural pathways. Kappa receptor agonists, like
asimadoline, reduce early satiety in the functional bowel
syndrome [27, 28]. Food-related drinking is activated
without cellular or extracellular fluid deficits but is inhibited
by vagotomy and histamine blockade (H1 receptors) [29].
Early satiety may thus predispose to dehydration [29].

There is normally a correlation between rising gastric
pressures, a sense of fullness and satiation, with an inverse
relationship between gastric distention and appetite [19].
Lack of gastric accommodation likely produces early satiety
and meal termination [30–33]. Methods of measuring
gastric accommodation include gastric barostat distention,
radioisotope mixed with food, paracetamol absorption,
magnetic resonance imaging, and a satiety drinking test
[32–35]. Reduced accommodation accounts for 40% of
functional dyspepsia, but it is unknown if it occurs in
advanced cancer. Cisapride and sumatriptan improve satiety
by improving accommodation; erythromycin reduces ac-
commodation, and so, it may paradoxically worsen early
satiety. Clonidine, nitroglycerin, and sildenafil improve
gastric accommodation [28, 36]. Those unresponsive to
prokinetic agents may have reduced accommodation and
might respond to these medications. This requires further
research.

Gastric emptying can be measured by nuclear scintigra-
phy, ultrasound, real-time paramagnetic resonance imag-
ing, the hydrogen breath test following lactulose ingestion,
radio-labeled CO2 breath test, the 13C octanoic acid breath
test, and acetaminophen absorption [36, 37]. Most cancer
patients with severe early satiety have delayed upper gas-

Table 2 Analysis of the relationship between the prevalence and severity of anorexia with early satiety

Anorexia (N=200) [11] Anorexia (N=828) [4]

Early satiety None Any P value None Any P value
None 59 44 <0.001 257 175 <0.001
Any 23 74 59 337

None/mild Moderate/severe P value None/mild Moderate/severe P value
None/mild 97 38 <0.001 405 139 <0.001
Moderate/severe 9 56 46 238

Table 3 Anorexia and early satiety in cancer patients [11]

Early satiety Anorexia

None Mild Moderate Severe

None 59 13 14 17
Mild 16 9 4 3
Moderate 7 2 18 19
Severe 0 0 5 14

Spearman correlation 0.464 (P<0.001)
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trointestinal transit [39, 40]. Prokinetics remain the treat-
ment of choice, but many fail to respond or develop side
effects [38–41]. Prokinetics include domperidone, erythro-
mycin, macrolides, metoclopramide, and muscarinic cho-
linergics, like bethanecol and tegaserod [42]. Finally,
visceral hypersensitivity may lead to early satiety [33].
Asimadoline, a kappa opioid receptor agonist, does not
cross the blood–brain barrier, but it reduces early satiety
and bloating in functional dyspepsia (without changing
motility) by altering enteric sensory afferent signals [27].

Gastric and small-bowel hormones

Little is known about the relationship of small-bowel
hormones to early satiety in cancer. It is possible that
cancer satiety may be associated with increased levels of
these hormones, increased expression of their receptors, or
resistance to ghrelin.

Ghrelin

Ghrelin is a growth hormone secretagogue expressed in the
stomach that releases neuropeptide Yand stimulates gastric
motility [43, 44]. Normally, levels peak before meals and
fall within an hour. It increases appetite at normal phys-
iologic concentrations in normal individuals (unlike cor-
ticosteroids). Ghrelin levels are inversely proportional to
fat mass and leptin levels [45]. In advanced cancer, ghrelin
levels increase and positively correlate with the severity of
both anorexia and cachexia [46, 47]. There is a resistance to
ghrelin-induced appetite in advanced cancer. Ghrelin infu-
sions improve satisfaction with a meal and energy intake in
cancer but without changing gastric emptying [45, 47, 48].

Cholecystokinin

Fat and protein intake releases cholecystokinin from the
small bowel. Cholecystokinin produces satiety and reduces
food intake by vagal or hypothalamic effects more by
inducing satiety rather than reducing appetite [19].
Satiation from cholecystokinin is blocked by loxiglumide,
a competitive cholecystokinin (CCK) antagonist.

Glucagon-like protein

Glucagon-like protein (GLP-1) is released from the ileum
in response to fat and carbohydrate. The inhibition of
spontaneous motor activity in the duodenum and antrum of
the stomach by unabsorbed nutrients in the ileum is called
the ileal break. GLP-1 is responsible for the ileal break in
food transit and reduced gastric emptying [16, 41]. Pyloric
pressures and gastric distention both increase with GLP-1

[19, 49]. GLP-1 infusions produce satiety and reduce
caloric intake [19, 44].

Bombesin

Bombesin and its human analog gastrin inhibitory peptide
reduce appetite [50]. Bombesin releases cholecystokinin
and also inhibits gastric emptying in humans independent
of cholecystokinin [17, 19].

Management

Effective management of early satiety will probably require
treatment for both central (food aversion and anorexia) and
peripheral (gastroparesis, lack of accommodation, and
increased enteric neuronal afferent input) factors. Frequent
small meals may help. Fat has a weaker satiety effect than
protein or carbohydrate [51]. Increased dietary fat may
reduce intrameal satiety. Colder food temperatures may
reduce food aversion. Treatment with an appetite stimulant
may theoretically worsen early satiety because increased
food intake from the appetite stimulant conflicts with the
physiological inability to process the food consumed.
However, central causes of anorexia or early satiety may be
treated with megestrol acetate (which improves the taste of
food), with ghrelin to increase appetite, or with cannabinoids
to reduce CRH. The peripheral causes may be treated with
prokinetics such as domperidone and metoclopramide.
Reduced gastric accommodation may improve with
clonidine, nitroglycerin, sildenafil, or sumatriptan
(although this is speculative). Hypersensitivity due to
increased enteric afferent signals may be blocked by
asimadoline.

Summary

Although early satiety is one of the most common
symptoms in advanced cancer, we know little about its
pathophysiology. All validated symptom scales (except
those specifically for anorexia) ignore early satiety,
although it is a common complaint in cancer. Early satiety
is rarely volunteered, yet it is a significant contributing
factor to the severity of anorexia. Patients frequently refer it
to as anorexia despite the fact that appetite in those with
early satiety improves with fasting. Early satiety appears
related to food aversions, taste changes, and diurnal
changes in meal pattern. Physicians can misclassify early
satiety as nausea. Early satiety is likely to be caused by
both central and peripheral factors, and treatment will
require medications that correct both. The few treatment
studies published only involve prokinetic agents. No
randomized controlled trials in the management of early
satiety have been performed. Translational research is
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needed to understand the relationship of early satiety to
changes in gastric motility and accommodation, gastric,
and small-bowel hormones. Noninvasive means of mea-

suring gastric emptying and accommodation used in
functional dyspepsia should also be used to study early
satiety in cancer.
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