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Abstract
Background The prevalence of nausea/vomiting in patients with advanced cancer has a wide range. Due to a very low level of
evidence regarding antiemetic treatment, current guidelines recommend an etiology-based approach. The evidence for this
approach is also slim and research is urgently needed.
Objectives (Part One) to elucidate the prevalence of nausea and the possible associations with sociodemographic and clinical
variables and (Part Two) to investigate possible etiologies of nausea and antiemetic treatments initiated in patients with nausea.
Methods Patients with advanced cancer and no recent antineoplastic treatment were included in a prospective two-part study. In
Part One, patients completed an extended version of the EORTC QLQ-C15-PAL. Nauseated patients could then be included in
Part Two in which possible etiologies and antiemetic treatment were recorded and a follow-up questionnaire was completed.
Results Eight hundred twenty-one patients were included and 46% reported any degree of nausea. Younger age and female sex
were associated with a higher degree of nausea. Common etiologies included constipation, opioid use, and “other,” and treat-
ments associated with a statistically significant decrease in nausea/vomiting were olanzapine, laxatives, corticosteroids,
domperidone, and metoclopramide.
Conclusion Nausea was a common symptom in this patient population and many different etiologies were suggested. Most
patients reported a lower degree of nausea at follow-up. More research in treatment approaches and specific antiemetics is
strongly needed.
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Introduction

The prevalence of nausea in patients with advanced varies
in the literature between 10 and 70% [1–9]. The wide range

reflects the differences in the patient populations and in the
definition and assessment of nausea. In a recent Danish
publication, the prevalence of nausea was 22% and was
associated with patient status (in-/outpatient) and
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antineoplastic treatment [10]. Other studies have found an
association between nausea and performance status, sex,
and age [11].

The evidence for treatment of nausea in patients with ad-
vanced cancer is generally low. Recent reviews and guidelines
have concluded that no recommendations or only recommen-
dations with a low level of evidence can be established and
recommend that treatment is based on a thorough anamnesis
and examination aiming at disclosing the etiology behind nau-
sea in the individual patient [12]. Some find this approach too
time consuming in particular in patients with a limited life
expectancy [13]. Hence, more research is needed concerning
the use of an etiology-based antiemetic approach in patients
with advanced cancer.

The objectives of this study in patients with advanced can-
cer were as follows: (Part One) to elucidate the prevalence of
nausea and the possible associations with sociodemographic
and clinical variables and (Part Two) to investigate possible
etiologies of nausea and antiemetic treatments initiated in pa-
tients with nausea.

Methods

Patients

Patients were recruited from Danish Departments of
Oncology and Palliative Care and included from home,
hospice, or hospital wards. Criteria for inclusion were
(1) advanced cancer defined as incurable metastatic sol-
id tumor, (2) 18 years or older, (3) cognitive ability to
complete questionnaires (practical help allowed), (4) life
expectancy exceeding 2 weeks, (5) no antineoplastic
treatment within the previous 4 weeks, (6) no major
surgery within the previous 2 weeks, and (7) no general
anesthesia within the previous 4 days.

Study design

This is a prospective two-part study including patients with
advanced cancer.

Part One: eligible patients were screened using an extend-
ed version of the EORTC QLQ-C15-PAL including de-
mographic items of age, sex, and cancer diagnosis.

Part Two: patients were eligible for inclusion in Part Two
if they reported at least “a little” nausea during the past
week on the screening questionnaire. After obtaining in-
formed consent, the physician evaluated possible etiolo-
gies and treatment options for nausea. The extended
EORTC QLQ-C15-PAL was completed by the patient
again after 5 to 9 days.

Questionnaires

The EORTC QLQ-C15-PAL is an abbreviated version of the
EORTC QLQ-C30 validated among patients in palliative care
[14]. An extended version was created, by the addition of five
items from the EORTC validated nausea/vomiting item bank
[15]. The items were selected to measure both a higher and
lower degree of nausea/vomiting than the original nausea item
included in the QLQ-C15-PAL questionnaire, thereby extend-
ing measurement range and reducing “floor/ceiling-effects.”
One of the items (During the past week; Have you vomited?)
matches the original item concerning vomiting found in the
QLQ-C30, allowing estimation of the two-item nausea and
vomiting (N/V) score known from the QLQ-C30. The other
items selected were “During the past week; 1) Have you eaten
less because of nausea or vomiting? 2) Has nausea or vomiting
interfered with your physical activities like taking a walk? 3)
Has nausea or vomiting interfered with your ability to enjoy
life? 4) Has nausea or vomiting interfered with your sleep?”

The treating physician assessed possible etiologies of nau-
sea using a simple questionnaire listing possible etiologies and
a box to check either “yes” or “no.” A total of 10 possible
etiologies (bowel obstruction, increased intracranial pressure,
constipation, hypercalcemia, hypomagnesemia, kidney fail-
ure, pregnancy, drugs with emetic potential, opioid treatment,
and other) were listed. The list of etiologies was selected based
on clinical experience in the study group and was not meant to
be comprehensive, hence the box for “other.” This procedure
meant that more than one possible etiology could be checked
as positive.

The treating physician also checked one of three boxes on
the treatment form. The three options were as follows: (1)
based on full evaluation, the patient does not meet the inclu-
sion criteria, (2) antiemetic treatment is not initiated/changed,
and (3) antiemetic treatment is initiated/changed. The first box
was implemented to accommodate pre-screening primarily in
the homecare teams, and boxes two and three allowed the
physician to explain why no treatment was initiated or what
treatment initiation/changes consisted of.

All data collected were entered into the secure database
RedCap.

The study was approved by the Danish Data Protection
Agency on June 10, 2015.

Statistics

Scoring of the EORTC QLQ-C15-PAL The EORTC QLQ-C15-
PAL was scored using the manuals provided by the EORTC
[16, 17]. This procedure yielded scores ranging from 0 to 100.
A high score for the two functioning scales (physical and
emotional functioning) and global QoL represents a better
outcome. A high score for the symptom scales represents a
worse outcome.
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Scoring of the N/V items For the initial descriptive analyses,
we used the QLQ-C15-PAL nausea item only.

For further analyses, we calculated the “traditional” two-
item N/V score of the EORTC QLQ-C30, but not the score
based on the single item in the QLQ-C15-PAL [16].

To calculate the scores for the multi-item N/V score (a so-
called short-form, based on the N/V item bank), we used a
customized software program developed by the EORTC [15].
Higher scores indicate worse N/V and the scores were scaled
so that the European general population has a mean N/V score
of 50 and a standard deviation of 10. Hence, scores on the
traditional two-item N/V score and the multi-item N/V score
are not directly comparable; the latter was included because it
improves precision and the ability to detect change [15].

Statistical testing

Part one To compare characteristics between patients with or
without nausea, we used theWilcoxon rank sum test (age) and
the chi2 test (sex, diagnosis).

To test associations between degree of nausea (single item)
and age, sex, and diagnosis, we used ordinal logistic
regression.

Possible associations between the two-item N/V score and
the scales in the EORTC QLQ-C15-PAL were tested using
Spearman’s correlation coefficient.

Part two To compare characteristics between patients included
or not, we used the Wilcoxon rank sum test (age) and the chi2

test (sex, diagnosis, degree of nausea).
Nausea (single-item score) at baseline and follow-up was

tested for symmetry in a cross tabulation using an exact mar-
ginal homogeneity test.

The two-item and multi-item N/V score at baseline and
follow-up were tested for mean rank differences using the
Wilcoxon signed rank test for paired samples.

All analyses were done using Stata version 13 and the
threshold for a significant p value was 0.05 in all analysis.

Results

Part one

PatientsBetween November 2015 and July 2018, we included
821 patients at four sites, (Fig. 1). For patient characteristics,
see Table 1.

Prevalence Three hundred seventy-five of 821 (46.0%) pa-
tients had experienced some degree of nausea within the past
week. “A little” nausea was reported in 20.2% of patients,
while 13.6% and 12.1% of patients had experienced either

“quite a bit” or “very much” nausea, respectively. Mean
two-item N/V score was 22 and multi-item N/V score was 63.

Associations In univariate testing, having any degree of nausea
was associated with younger age (p = 0.019) and having a
diagnosis of either gynecologic (p = 0.024) or stomach cancer
(p = 0.035), whereas a not having nausea was associated with
a diagnosis of either lung (p < 0.001), brain (p = 0.033), or
head and neck (p = 0.021) cancer (Table 1). In multivariate
testing, all associations between degree of nausea and diagno-
sis disappeared while younger age remained statistically sig-
nificant (p = 0.026) and female sex became statistically signif-
icant (p = 0.030).

The multi-item N/V score was positively correlated to loss
of appetite (Spearman’s correlation coefficient 0.44,
p < 0.001), constipation (0.26, p < 0.001), pain (0.25,
p < 0.001), and fatigue (0.22, p < 0.001). A negative correla-
tion was found to emotional functioning (− 0.26, p < 0.001)
and global QoL (− 0.18, p < 0.001).

Part two

Patients In total, 241 of 378 nauseated patients were included
in Part Two (63.8%) (Fig. 1). Possible etiologies were
assessed in all patients while treatment was recorded for 231
patients (95.9%). Follow-up was completed by 160 (66.4%)
patients included in Part Two. No statistically significant dif-
ferences were found (age, sex, cancer diagnosis, degree of
nausea) between patients included in Part Two and those not
included.

Etiology of nausea The major etiologies as judged by treating
physician were constipation (31.5%), “other reasons”
(21.6%), and opioid related (16.6%) (Table 2). In 42.3% of
patients, no etiologies were established. Cross tabulation of
etiology and degree of nausea showed no correlation between
degree of nausea and establishment of an etiology of nausea
(Table 2).

Treatment of nausea Treatment was directed either against
nausea or guided by an established etiology of nausea and
was initiated or changed in a total of 183 patients (79.2%).
The two most common reasons for maintaining treatment un-
changed were (1) the patient did not wish to receive antiemetic
treatment (mainly due to other more troublesome symptoms)
(41.6%) or (2) the patient believed that the current antiemetic
treatment was effective enough for them (41.6%). Most com-
monly initiated/changed treatments were olanzapine (initiated
in 18.6% of patients), corticosteroids (18.2%), laxatives
(17.7%), metoclopramide (14.3%), and domperidone
(12.1%).

Cross tabulation of treatment and degree of nausea showed
that 58.8% of the patients reporting “a little” nausea had an
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antiemetic prescribed or alternated compared to 91.7% of the
patients reporting “quite a bit” or “very much” nausea
(Table 2). Cross tabulation of etiology and treatment showed

that the most common treatments if no etiology was
established were olanzapine (30.5%), no treatment (24.2%),
and corticosteroids (16.8%) (Table 3). If the etiology

Table 1 Characteristics of patients at time of screening

With nausea*
n (%)

Median Without nausea*
n (%)

Median p value**

Total 378 (46.0) 443 (54.0)

Female 214 (49.0) 223 (51.0)

Male 164 (42.7) 220 (57.3)

Age (years) 70 (range 37–93) 72 (range 28–94) 0.018

Diagnosis

Lung 74 (19.6) 138 (31.2) < 0.001

Gastrointestinal 55 (14.6) 63 (14.2)

Prostatic 38 (10.1) 36 (8.1)

Pancreatic 38 (10.1) 32 (7.2)

Gynecologic 36 (9.6) 24 (5.4) 0.024

Breast 35 (9.3) 36 (8.1)

Kidney 17 (4.5) 10 (2.2)

Stomach 15 (4.0) 7 (1.6) 0.035

Hepatic 14 (3.7) 9 (2.0)

Esophageal 10 (2.7) 14 (3.2)

Urological 9 (2.4) 12 (2.7)

Head and neck 7 (1.9) 20 (4.5) 0.033

Malignant melanoma 6 (1.6) 9 (2.0)

Mesothelial 4 (1.1) 5 (1.1)

Brain 1 (0.3) 9 (2.0) 0.021

Sarcoma 1 (0.3) 6 (1.4)

Other/unknown 18 (4.8) 13 (2.9)

*“Without nausea” includes patients reporting “none” nausea on the EORTC QLQ nausea item. “With nausea” includes patients reporting more than
“none”

**Only statistically significant p values presented (< 0.05)

Included: 241 (63.8 %)
- Etiology assessed: 241
- Treatment recorded: 231

Patients screened for 

With nausea:
378 (46.0%)

Follow-up: 160 (66.4%)

Without nausea:
443 (54.0%)

Not included:
137 (36.2%)

With nausea:
378 (100.0%)

P
ar

t O
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P
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w

o

Lost tofollow-up:
81 (33.6%)

nausea: 821 (100.0 %)

Fig. 1 Number of patients
included and followed up
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suggested was constipation, the most common treatments
were corticosteroids (52.3%) and laxatives (50.8%), while
the most common treatment for opioid-related nausea was
an adjustment of opioid treatment (31.4%).

Change over time Nausea prevalence at follow-up after 5 to
9 days was reduced to 70% while mean two-item N/V score
was reduced from 48 at baseline to 29 (p < 0.001) and mean
multi-item N/V score was reduced from 77 to 68 (p < 0.001).
In total, 109 of 160 patients (68.1%) reported a lower degree of
nausea at follow-up than at inclusion while 19 patients (11.9%)
reported worse nausea at follow-up (p < 0.001) (Table 4).

Etiologies with statistically significant changes in the
multi-item N/V score were constipation (− 7) and “other rea-
sons” (− 7) (Table 5). If no treatments were initiated or

changed, mean change in the two-itemN/V score was 0, while
any treatment initiations/changes were associated with a mean
change of − 10 (p < 0.001). Treatments associated with signif-
icant changes in the multi-item N/V score were olanzapine
(− 19), corticosteroids (− 11), metoclopramide (− 11),
domperidone (− 8), and laxatives (− 7) (Table 5).

Discussion

This study aimed at assessing the real world management of
nausea/vomiting in patients with advanced cancer.

The prevalence of nausea was 46% as compared to 10–
71% in other studies [1–9]. This difference is primarily
explained by differences in the study populations. In our

Table 2 Cross tabulations of degree of nausea at baseline and etiology and treatment of nausea

Degree of nausea

A little (n = 84) n (%) Quite a bit (n = 82) n (%) Very much (n = 75) n (%) Total (n = 241) n (%)

Etiology suggested* 48 (57.1) 52 (63.4) 39 (52.0) 139 (57.7)

- Constipation 26 (30.9) 31 (31.8) 19 (25.3) 76 (31.5)

- Opioid related 14 (16.7) 17 (20.7) 9 (12.0) 40 (16.6)

- Bowel obstruction 3 (2.6) 4 (4.9) 2 (2.7) 9 (3.7)

- Drugs with emetic potential 2 (2.4) 4 (4.9) 3 (4.0) 9 (3.7)

- Hypomagnesemia 2 (2.4) 4 (4.9) 1 (1.3) 7 (2.9)

- Hypercalcemia 1 (1.2) 3 (3.7) 2 (2.7) 6 (2.5)

- Kidney failure 1 (1.2) 2 (2.4) 1 (1.3) 4 (1.7)

- Increased intracranial pressure 1 (1.2) 0 2 (2.7) 3 (1.2)

- Pregnancy 0 0 0 0

- Other * 20 (23.8) 17 (20.7) 15 (20.0) 52 (21.6)

No etiology suggested 36 (42.8) 30 (36.6) 36 (48.0) 102 (42.3)

A little (n = 87) n (%) Quite a bit (n = 72) n (%) Very much (n = 72) n (%) Total (n = 231) n (%)

Treatment initiated/changed* 51 (58.6) 66 (91.7) 66 (91.7) 183 (79.2)

- Olanzapine 1 (1.1) 16 (22.2) 26 (36.1) 43 (18.6)

- Corticosteroids 9 (10.3) 18 (25.0) 15 (20.8) 42 (18.2)

- Laxatives 14 (16.1) 16 (22.2) 11 (15.3) 41 (17.7)

- Metoclopramide 12 (13.8) 12 (16.7) 8 (11.1) 33 (14.3)

- Domperidone 9 (10.3) 11 (15.3) 8 (11.1) 28 (12.1)

- Haloperidol 3 (3.4) 5 (6.9) 9 (12.5) 17 (7.4)

- Opioid adjustment 5 (5.7) 9 (12.5) 2 (2.8) 16 (6.9)

- Serotonin antagonist 2 (2.3) 3 (4.2) 7 (9.7) 12 (5.2)

- Antibiotics 4 (4.6) 3 (4.2) 4 (5.6) 11 (4.8)

- Proton pump inhibitors 3 (3.4) 1 (1.4) 4 (5.6) 8 (3.5)

- Antifungal 3 (3.4) 2 (2.8) 2 (2.8) 7 (3.0)

- Other ** 5 (5.7) 11 (15.3) 5 (6.9) 21 (9.1)

No treatment initiated/changed 36 (41.2) 6 (8.3) 6 (8.3) 48 (20.7)

*More than one etiology and/or treatment possible per patient

**Other including the following: fungal infection, bacterial infection (primarily urinary), reflux

***Other including the following: naso-gastric tube, surgery, adjustment of parenteral nutrition, acupuncture, anxiety-treatment (e.g., hospitalization,
medical treatment, psychologist)

Support Care Cancer (2019) 27:3071–3080 3075



study, patients with advanced cancer were included from
three different settings (home, hospice, and hospital
wards) and patients with recent antineoplastic treatment
or a very short life expectancy were excluded. The majority
were either referred to a specialized palliative care unit or
inpatients (hospital ward or a hospice), increasing the risk of
acute symptoms. Other studies have included patients exclu-
sively from either emergency centers/medical wards [3, 7]
with a high risk of acute symptoms similar to ours and have
found a prevalence of nausea of around 50%, quite compara-
ble to our 46%. Other studies have included patients exclu-
sively from home [10] with presumably lower probability of
acute health states (nausea prevalence of 22%). Some studies

included patients from a palliative service program [9, 11, 18]
only, while others included from the community or depart-
ments of oncology or surgery [1, 10, 19] indicating a wide
range in patient disease trajectory and corresponding symp-
tom scores. Some studies have focused on symptoms experi-
enced at the very end of life [1, 6, 19] and results indicate that
the prevalence of nauseamay decrease during the last week(s).

Another obvious factor influencing the prevalence is the
assessment tools used to measure nausea and how it is report-
ed (e.g., which cut-off values are used). Some studies used the
Edmonton Symptom Assessment Scale (ESAS) [1, 3, 5, 8],
some used the EORTC instruments [4, 10], and some used the
Memorial Symptom Assessment Scale (MSAS) [20], un-

Table 3 Cross tabulations of
etiology and treatment of nausea Etiology of nausea (four most common)*

No etiology
(n = 95) n (%)

Constipation
(n = 65) n (%)

Opioid related
(n = 35) n (%)

Other **
(n = 46) n (%)

Treatments
initiated/changed*

72 (75.8) 59 (90.8) 26 (74.3) 42 (91.3)

- Olanzapine 29 (30.5) 5 (7.7) 5 (14.3) 5 (10.9)

- Corticosteroids 16 (16.8) 34 (52.3) 4 (11.4) 7 (15.2)

- Laxatives 2 (2.1) 33 (50.8) 8 (22.9) 9 (19.6)

- Metoclopramide 12 (12.6) 6 (9.2) 1 (2.9) 4 (8.7)

- Domperidone 10 (10.5) 7 (10.8) 6 (17.1) 4 (8.7)

- Haloperidol 4 (4.2) 4 (6.5) 2 (5.7) 1 (2.2)

- Opioids adjustment 1 (1.1) 9 (13.8) 11 (31.4) 5 (10.9)

- Serotonin
antagonist

3 (3.2) 3 (4.6) 3 (8.6) 5 (10.9)

- Antibiotics 1 (1.1) 2 (3.2) 2 (5.7) 9 (19.6)

- Proton pump
inhibitors

0 3 (4.6) 0 4 (8.7)

- Antifungal 0 4 (6.5) 0 7 (15.2)

- Other *** 0 9 (13.8) 1 (2.9) 9 (19.6)

No treatment
initiated/changed

23 (24.2) 9 (13.8) 9 (25.7) 4 (8.7)

*More than one etiology and/or treatment possible per patient

**Other including the following: fungal infection, bacterial infection (primarily urinary), reflux

***Other including the following: naso-gastric tube, surgery, adjustment of parenteral nutrition, acupuncture,
anxiety-treatment (e.g., hospitalization, medical treatment, psychologist)

Table 4 Cross tabulation of
degree of nausea at baseline and
at 1-week follow-up

Degree of nausea after 7 days

Degree of nausea at baseline None A little Quite a bit Very much Total

None* 0 0 0 0 0

A little 25 21 11 2 59

Quite a bit 9 29 10 6 54

Very much 14 15 12 6 47

Total 48 65 33 14 160

*Only patients with follow-up are presented, hence no patients with “none” nausea at baseline

Exact marginal homogeneity test of symmetry: p value < 0.001
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specified tools [21], or tools they developed themselves [11].
This wide array of tools and methods of reporting makes com-
parisons difficult.

Variables associated with nausea Our results showed an
association between degree of nausea and younger age
as reported by others [11, 22]. An association between a
high risk of nausea and the female sex has also been
demonstrated, primarily in chemotherapy-induced N/V
[11, 22–24]. Our results align with this finding. In univar-
iate testing, we found an association between having any
degree of nausea and gynecologic and stomach cancer
similar to other studies [1, 8, 9]. This association disap-
peared in multivariate testing. Concerning the relation-
ships of nausea with other symptoms and quality of life
dimensions, the association between a higher degree of
nausea and especially the loss of appetite item on the
EORTC QLQ-C15-PAL was expected, and several previ-
ously published cluster analyses support this finding [25].

EtiologyConstipation and opioid-induced nausea were among
the most prevalent etiologies as judged by the treating physi-
cians. This is not surprising since pain remains one of the most
common symptoms in patients with advanced cancer [26].
Opioids are administered in up to 80% of Danish cancer pa-
tients [27] and common adverse events include nausea and
constipation [28]. However, constipation may also have other
causes, e.g., related to having a disease in the abdomen (stom-
ach, pancreas) or pelvis (gynecologic).

Our results reflect the very multifactorial and somewhat
uncertain etiology behind nausea in patients with advanced
cancer. The average number of etiologies in patients where
an etiology could be established was 1.5, not taking into ac-
count that the “other” etiology often covered more than one
suggestion. The “other category” was positive in 22% of pa-
tients and covered a broad spectrum of symptoms from phys-
ical symptoms like infections, reflux, and oral candidiasis to
more psychological or social concerns like anxiety or fatigue
leading to lack of oral intake. A more comprehensive list of

Table 5 Mean multi-item N/V score in relation to etiology and treatment of nausea

Mean multi-item N/V
score at baseline

Mean multi-item N/V
score at follow-up

p value* Number of observations
included in the analysis

All patients 77 68 < 0.001 160

Any etiology suggested 76 70 < 0.001 85

- Constipation 76 69 0.002 50

- Opioid related 71 67 22

- Drugs with emetic potential 80 74 7

- Bowel obstruction 83 78 7

- Hypomagnesemia 72 68 6

- Hypercalcemia 72 66 4

- Kidney failure 76 84 2

- Increased intracranial pressure 58 103 1

- Other 78 71 0.005 34

No etiology suggested 78 65 < 0.001 66

Any treatment initiated/changed 78 68 < 0.001 135

- Olanzapine 82 63 < 0.001 36

- Laxatives 78 71 < 0.001 34

- Corticosteroids 81 70 < 0.001 31

- Domperidone 76 68 0.023 23

- Metoclopramide 79 68 < 0.001 22

- Antibiotics 78 68 11

- Haloperidol 84 80 10

- Opioid adjustment 73 70 10

- Serotonin antagonist 85 83 7

- Antifungal 80 72 7

- Proton pump inhibitors 89 84 6

- Other 79 72 16

No treatment initiated/changed 68 68 25

*Only statistically significant p values are presented (< 0.05)
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specific etiologies would probably have increased the number
of patients with established etiologies and reduced the propor-
tion of responses in the “Other” category. Other studies have
found more than one possible etiology in around 25% of pa-
tients [29, 30], in line with our findings.

Treatment Five treatments were initiated/changed in more
than 10% of patients (olanzapine, corticosteroids, laxatives,
metoclopramide, and domperidone) but no clear relationship
between the degree of nausea and choice of treatment was
observed except for olanzapine which was initiated in only a
single patient with “a little” nausea. Other studies have dem-
onstrated that metoclopramide was the preferred treatment
choice followed by haloperidol among Australian doctors
[31] and a German study showed that antiemetics were pre-
scribed for 27% of 1304 inpatients from palliative care units
[32]. Twenty-one percent of all patients received
metoclopramide while haloperidol was prescribed for 13%
of patients. Metoclopramide, however, is contraindicated in
complete bowel obstruction. Drug classes like proton inhibi-
tors, corticosteroids, or laxatives were also among some of the
most commonly used drugs, but no correlations between
symptoms and drug prescriptions were investigated.
Metoclopramide and haloperidol were listed as essential drugs
for nausea and vomiting by palliative experts in a large
European survey [33], but in our study, only 7.4% of patients
received haloperidol while 18.6% received olanzapine; a
newer drug from the same class suggested as an alternative
in current guidelines for advanced cancer [12]. This might be a
result of a shift in attitude towards haloperidol/olanzapine fa-
cilitated by the inclusion of olanzapine in current guidelines
for chemotherapy-induced nausea and vomiting [34, 35].

There was a strong and significant reduction in nausea and
vomiting after treatment with olanzapine, but the results must be
viewed in light of the fact that 29 of 43 patients treated with
olanzapine were followed in an open-label sub-study testing a
dose of 10 mg olanzapine for 5 days. We considered removing
this group of patients from our analyses, but since we included
the most nauseated patients in this sub-study, this would have
caused an underestimation of prevalence and overall change.
While the olanzapine study was including patients, maybe phy-
sicians would more likely initiate olanzapine than other related
drugs, thereby overestimating the use of olanzapine in the real
world. Another possible impact is that inclusion in the
olanzapine study required patients to have a relatively high
degree of nausea, hence making the likelihood of large effect
sizes higher than for the treatments that could be initiated for
lower degrees of nausea. Therefore, the change in nausea ob-
served following olanzapine is not directly comparable with the
other treatments followed in this study. However, the possible
effect seen in patients treated with olanzapine remains relevant
and effect sizes are comparable when only including the 14

patients treated outside of the olanzapine study (change in mean
multi-item N/V score of − 11).

Our results show a frequent use of metoclopramide in the
beginning of the study period, dropping to almost none in the
last part. The opposite trend was seen in the use of
domperidone. The Danish Medicines Agency updated their
recommendat ions on the use of metoclopramide
recommending only 5 days of low-dose use due to neurolog-
ical adverse events [36] just before initiation of this study, and
a gradual implementation of this recommendation seems to
have taken place. Hence, domperidone seems to have replaced
metoclopramide as a first-line antiemetic in our population
despite the fact that high doses and long duration of therapy
should be avoided, particularly in older patients, due to cardi-
ac adverse events [37].

Strengths and limitations The major strength of this study is
the prospective evaluation of etiology and treatment of nausea
in this very under-researched patient group. The inclusion of
patients from home, hospice, and hospital wards represents all
settings from where patients with unmet palliative needs are
encountered. The evaluation of possible etiologies and treat-
ments was done by the treating physicians, and not biased by
the involvement of the investigators.

In the beginning of the study, we tried to implement a 7-day
diary in Part Two including registration of adverse events. This
setup was sadly not doable leading to very few records on pa-
tient compliance or treatment changes within the study period.
In retrospect, we would also have liked to include data on pre-
vious antiemetic treatment at screening as well as time to death.

Difficulties in the implementation of the study and the na-
ture of the patient within palliative care with a high number of
deaths and patients being too ill to complete the follow-up
questionnaire affected our analyses. Difficulties in inclusion
and follow-up are common in research within palliative care
[38–40] and combined with a very heterogeneous patient
group often limit the possibility of making firm conclusions.

Conclusion

This study found that 46% of patients with advanced can-
cer and no recent antineoplastic treatment had experienced
some degree of nausea within the past week. Younger age
and female sex were associated with a higher degree of
nausea. One or more etiologies of nausea could be
established in around six out of ten patients and the most
common etiologies were constipation, opioid use, and
“other” covering a broad spectrum of causes. More than
two-thirds of patients reported a lower degree of nausea
at follow-up than at baseline with statistically significant
improvements among patients receiving olanzapine, laxa-
tives, corticosteroids, domperidone, and metoclopramide.
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The study elucidates the multifactorial nature of nausea in
patients with advanced cancer. Future research should focus
on establishing additional evidence for the antiemetic treat-
ment modalities. Furthermore, it would be relevant to compare
the currently accepted etiology-based approach to other strat-
egies like the single-drug approach.
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