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Background: Over half of patients with advanced cancer report appetite loss or anorexia. Previous studies 
have shown the benefit of acupuncture for cancer-related nausea and vomiting, but limited evidence exists 
for its role in appetite improvement. Our study aimed to evaluate the feasibility and safety of auricular 
acupuncture to improve appetite for cancer patients with advanced disease.
Methods: We performed a two-arm parallel, pilot randomized controlled trial (RCT) of auricular 
acupuncture versus usual care control in patients with stage III or IV cancer who experienced appetite 
loss. The primary outcome was changed in the Simplified Nutritional Appetite Questionnaire (SNAQ; 
score range, 4–20) between two groups from baseline to weeks 2 and 4, with secondary outcomes including 
change in weight, as well as an additional evaluation at week 8 for durability of treatment effects. We used 
independent two-sample t-test for the change in mean score for each outcome during or after treatment. We 
assessed the interaction between time and treatment from baseline to weeks 2, 4, and 8 using mixed-effects 
models by ANOVA test.
Results: We randomized 55 patients to auricular acupuncture (N=27) or control group (N=28). By week 4,  
the auricular acupuncture group had a significantly higher escalation in the SNAQ score than the control 
group compared with baseline [mean difference 3.69; 95% confidential interval (95% CI): 2.5, 4.8; P<0.001] 
and experienced a 51.4% improvement in appetite. From baseline to weeks 2 and 4, patients lost a little 
weight in the control group but gained weight in the auricular acupuncture group. Between baseline and 
week 4, change in the SNAQ score was significantly associated with change in weight (P=0.001). No adverse 
events (AEs) were reported during the study.
Conclusions: Compared to usual care, auricular acupuncture is feasible and safe to improve appetite and 
help patients with advanced cancer gain weight.
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Introduction

Over half of cancer patients with advanced disease 
experience appetite loss or anorexia, which has significant 
relevance in predicting weight loss and development 
of cachexia (1,2). Despite the negative prognostic role 
of appetite loss in patients’ quality of life and survival 
outcomes, there is still a lack of effective treatments (3,4). 
Pharmacologic therapies such as melatonin and anamorelin 
may help cancer patients regain their appetite (5,6). 
However, those drugs can increase the frequency of nausea, 
and the risk of hyperglycemia and embolism (7). Emerging 
efforts are focused on evaluating non-pharmacologic 
therapies such as exercise and psychosocial support to limit 
appetite loss or cachexia in cancer patients (8,9).

Acupuncture, an important part of complementary and 
alternative medicine (CAM), has been used to alleviate 
chemo-induced or cancer-related nausea and vomiting 
(10,11). Studies indicate that acupuncture interventions may 
be associated with the increased secretion of ghrelin and 
cholecystokinin and decreased 5-HT secretion (10). These 
mechanisms could also partly explain how cancer patients 
with advanced disease develop anorexia or cachexia (12).  
Given these facts, some feasibility studies have been 
conducted to evaluate acupuncture’s effect on treating 
anorexia among cancer patients with advanced disease. 
Patients from these studies showed some improvement in 
appetite (13).

Auricular acupuncture is a novel type of acupuncture, 
in which an acupuncturist stimulates acupoints on the ears 
using small needles or nodules (14). It is more convenient 
for outpatients, who may not have daily access to hospitals 
or clinics. In addition, patients or caregivers can press these 
points themselves, which makes the intervention more 
controllable and operable. In China, it is common practice 
for traditional Chinese medicine (TCM) hospitals to utilize 
auricular acupressure to reduce chemo-induced nausea 
and vomiting (15). An Australian qualitative study also 
showed that auricular acupuncture was welcomed by cancer 
patients who suffered from anorexia (16). However, to the 
best of our knowledge, there is still no reported clinical 
trial to evaluate the effect of auricular acupuncture’s role in 
addressing this problem. We conducted a pilot randomized 
controlled trial (RCT) to evaluate the preliminary effect and 
safety of auricular acupuncture compared with usual care on 
appetite among cancer patients with advanced disease.

Methods

We conducted a two-arm parallel pilot RCT from May 
2016 to December 2017 at Xiyuan Hospital of China 
Academy of Chinese Medical Sciences. The study was 
approved by Ethics Review Board of Xiyuan Hospital 
(No. 2016XLA115-1) and written informed consent was 
obtained from the patient for publication of this study and 
any accompanying images. The trial had been registered on 
ClinicalTrials.gov (NCT02887586, register date: September 
2, 2016).

Participants

Eligible individuals were pathologically diagnosed cancer 
patients (any cancer type), with stage III or IV diseases 
(AJCC eighth edition). Patients need to meet cancer-
related appetite loss or anorexia diagnostic criteria which 
was measured by a symptom-based anorexia assessment 
form (including 12 questions and a total score lower than 24 
indicating anorexia). Other inclusion criteria included age 
between 18 and 80 years and life expectancy over 3 months. 
Exclusion criteria included patients who had physiological 
eating disorders such as anorexia nervosa, bulimia nervosa, 
and binge eating disorder, as well as gastrointestinal 
obstruction, current use of steroid medication, and heart 
disease or diabetes. All participants consented before 
randomization.

Randomization

Part ic ipants  were randomized into the auricular 
acupuncture or control group with a 1:1 ratio. A third-
party statistician used computer-generated numbers (SAS 
9.2) sealed in opaque envelopes. All participants were 
sequentially randomized into different group after screening 
and consent.

Interventions

In the treatment group, patients received auricular 
acupuncture in outpatient clinic. We would offer patients 
with usual nutritional supportive care such as oral nutrient, 
according to the China Anti-Cancer Association’s (CACA) 
Cancer Anorexia Diagnose and Treatment Guidelines, if 
they need. Main ear-acupoints included shenmen, stomach, 
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spleen and subcortex. Other appendix acupoints were 
sympathetic, liver, small intestine and sanjiao (Figure 1). 
The treating physician taped intradermal needles onto 
acupoints on one ear and pressed each point for about  
2 minutes. Patients were instructed to press the needles 
two or three times per day by themselves. After 2 or 3 days, 
the physician removed and discarded the used needles and 
placed new needles onto the other ear. The treatment lasted 
for 4 weeks and we observed patients for another 4 weeks 
to assess the long-term durability of effects. Patients in the 
control group received usual nutritional supportive care and 
had the option to receive auricular acupuncture treatment 
after completing the 8-week observation period.

Outcomes and follow-up

The primary outcome was the average appetite score, 
as measured by the Simplified Nutritional Appetite 
Questionnaire (SNAQ), which is known to be reliable, 
valid, and responsive to treatment effects (17). The SNAQ 
includes four items assessing appetite, when one feels full, 
how good food tastes while eating, and daily food intake 
frequency. Each item is measured using a five-point Likert 
scale from a to e, (indicating a score of 1 to 5). A total 
SNAQ score of no more than 14 indicates significant risk 
of 5% weight loss within 6 months; a higher SNAQ score 
indicates a better appetite level.

The secondary outcome was patients’ body weight. 
We measured body weight in kilograms (kg) using a 

standard weight scale and collected it at weeks 2 and 4 
during treatments, and at the week 8 follow-up. We also 
used the Acupuncture Expectancy Scale at each visit to 
evaluate patients’ expectancy about auricular acupuncture 
treatments (18). Research staff monitored adverse events 
(AEs) using a standard AE case report form each week 
during the intervention phase.

We collected background information such as age, 
gender, and body mass index (calculated variable through 
height and weight) at baseline. We also recorded 
participants’ disease information including cancer type, 
stage, time since diagnosis, and Karnofsky Performance 
Status (KPS) according to their medical records.

Statistical analysis

Patients were considered evaluable for analysis if they 
provided both baseline and treatment assessments. We 
used an analysis of variance or chi-square test to compare 
baseline variables between groups. The predefined primary 
end point for the trial was the two-group comparison of 
mean change in SNAQ score from baseline to the middle 
and end of intervention (weeks 2 and 4) between the 
auricular and control groups by independent two-sample 
t-test. Changes in secondary outcomes, including weight 
and expectations of acupuncture were also compared 
between groups. We completed a correlation analysis 
between SNAQ score and weight at weeks 2 and 4. We 
also used a multivariate model to evaluate the association 
between acupuncture expectancy score at baseline and 
SNAQ score at week 4, controlled by baseline SNAQ 
score and treatment group. Because primary and secondary 
outcome measures were repeated over time, differences 
in changes were assessed from baseline to weeks 2,  
4, and 8 using mixed effects models by ANOVA test. We 
did the same comparison at the follow-up visit at week 8. 
Differences were considered statistically significant if the 
P value was lower than 0.05. As a pilot trial focused on 
feasibility, we defined the sample size as 60 in consideration 
of 5% of the participants who may drop out and be lost to 
follow-up. All analyses were performed using SPSS 21 (IBM 
Corp., USA).

Patient and public involvement

During the design phase of the study, we had conducted 
pilot study among outpatients in our clinic and asked 
for their experiences of the intervention. Patients were 

Figure 1 Main and appendix acupoints on standard model 
diagram. Red triangle: main acupoints (from top): shenmen, 
stomach, spleen, and subcortex; blue cycle: appendix acupoints 
(from left): sympathetic, liver, small intestine and sanjiao.

Main acupoints (from top): 
shenmen, stomach, spleen 
and subcortex

Appendix acupoints (from 
left): sympathetic, liver, small 
intestine and sanjiao
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encouraged to refer other patients who experienced 
appetite loss to participate the study. We did not involve 
patients for conduct of the study. For all patients who 
participated the study, we will share our results to them 
during follow-up or through social media. As a usual 
care-controlled study, we consented and explained group 
assignment to all patients before randomization and we 
offered additional auricular acupuncture treatments to 
patients in usual care group after 8 weeks of observation. 
Our results also showed that expectations to acupuncture 
treatments did not impact the main outcomes for both 
groups.

Results

Between September 2016 and June 2017, we screened 
157 patients (Figure 2); 97 (62%) declined to participate 
because of unwillingness, distance, and limited time. Of the 
60 randomized patients, two did not receive any treatment 
and three dropped out after at least one treatment. In total, 
27 patients in the acupuncture group and 28 in the control 
group completed all visits.

Baseline patient characteristics and disease information

The mean age of these 55 participants was 65±11 (range, 
31 to 80) years old. Among them, 53% were female, 63% 

had stage IV disease, 38% had gastrointestinal cancer, and 
23% had lung cancer. There was no significant difference 
between the distribution of gender, age, stage, and tumor 
site. However, in the acupuncture group more patients had 
a KPS score less than or equal to 60 (P=0.04), indicating 
that the average health of patients in this group was worse 
than those in the control group (Table 1).

Appetite improvement

At baseline, the SNAQ scores for auricular acupuncture and 
control groups were 8.70±2.00 and 9.5±1.85, respectively, 
indicating that patients in both groups experienced poor 
appetite (a SNAQ score lower than 14 predicts a risk of 
5% weight loss). By week 4, the auricular acupuncture 
group had a significantly higher change in the SNAQ score 
than the control group compared with baseline [mean 
difference 3.69; 95% confidential interval (95% CI): 2.5, 
4.8; P<0.001], with an escalation of 4.48 points in the 
auricular acupuncture group and a decline of 0.07 point in 
the control group. We observed differences in SNAQ score 
changes between groups during the intervention (from 
baseline to week 2 and 4, P<0.001 for time and treatment 
interaction by ANOVA measurement). Compared with 
baseline, participants in the auricular acupuncture group 
experienced a 51.4% improvement in appetite by week 4 
(Figure 3 and Table 2).

Figure 2 CONSORT diagram.

Assessed for eligibility
N=157

Randomly assigned
N=60

Auricular acupuncture
N=30

usual care
N=30

Completed week 2 N=29
Lost to follow-up N=1

Completed week 2 N=29
Lost to follow-up N=1

Completed week 4 N=27
Lost to follow-up N=2

Completed week 2 N=28
Lost to follow-up N=1

Analyzed
N=27

Analyzed
N=28

Excluded	 N=97
Unwillingness	 N=45
Have no time	 N=27
Distance	 N=19
Other reasons	 N=6
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Table 1 Participant characteristics between auricular acupuncture and control group

Characteristics Auricular acupuncture group, N=27 [SD/%] Control group, N=28 [SD/%] P value§ (95% CI)

Age (years old)† 67 [7] 63 [13] 0.2 (–10.3, 2.1)

Gender‡

Male 10 [37] 15 [54] 0.2

Female 17 [63] 13 [46]

BMI† 21.6 [3.8] 21.6 [2.5] 0.9 (–1.72, 1.75)

Tumor site

GI 7 [26] 14 [50] 0.5

Lung 6 [22] 6 [21]

Gynecological 4 [15] 2 [7]

Breast 1 [4] 1 [4]

Other 7 [26] 5 [18]

Stage

III 5 [19] 13 [46] 0.053

IV 19 [70] 15 [54]

Time since diagnosis

≤12 m 1 [4] 2 [7] 0.6

>12 m 26 [96] 26 [93]

KPS

≤60 14 [52] 7 [25] 0.04‡

≥70 13 [48] 21 [75]
†, For continuous variables, including age and BMI, we used a t-test to compare the mean differences between groups; ‡, for categorized 
variables, including gender, tumor site, stage, time since diagnosis, and KPS, we used Fisher’s exact test; §, statistical significance was set 
at P=0.05. SD, standard deviation; CI, confidential interval; GI, gastrointestinal (cancer); KPS, Karnofsky Performance Status.

Secondary outcomes

Trends showed that patients in the control group had lost 
a little weight, but that those in the auricular acupuncture 
group gained weight from baseline by week 2 and 4 
(statistically significant by week 4, with 1.88 kg higher 
weight in the acupuncture group than in the control group; 
95% CI: 1.24, 2.54; P<0.001; Figure 4). Between baseline 
and week 4, the change in the SNAQ score was significantly 
associated with a change in weight (Pearson Correlation 
Coefficient 0.43; P=0.001).

Patients’ expectancy of acupuncture [0–4] gradually 
declined in the control group (from 10.0±4.4 at baseline to 
9.0±4.4 at week 4; P=0.4), but increased in the acupuncture 
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Figure 3 Change in SNAQ score between treatment groups at 
baseline, weeks 2 and 4 during treatments, and week 8 at follow-
up. SNAQ, Simplified Nutritional Appetite Questionnaire.
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group (from 12.3±3.7 to 14.3±5.1, P=0.065). Expectancy at 
baseline did not impact the main outcome at week 4 in the 
multivariate regression model (Coef. 0.036; P=0.5; 95% CI: 
–0.08, 1.5).

Durability of treatment effects

By week 8 from random assignment (the fourth week 
after the intervention ended) patients in the acupuncture 
group still reported better appetite than the control group 
(change of SNAQ score from baseline 4.3±3.0 vs. 0.11±2.47; 
P<0.001; Table 2). Compared with baseline, participants in 
the auricular acupuncture group gained on average 1.2 kg of 
weight at week 8, but those in the control group lost 0.9 kg 
(P<0.001, Figure 4).

AEs

There were no significant AEs in this study. Three patients 
reported tolerable pain on the ear related to the needle, 
especially when touching or pressing the needle.

Discussion

In this pilot RCT, we found that auricular acupuncture 
improved appetite and weight in patients with advanced 
cancer compared to usual care. The intervention may also 
have certain durability effects on appetite 4 weeks after 
the end of treatment. In addition, auricular acupuncture 
is safe for cancer patients to improve their appetite, as no 
significant AEs were reported.

A systematic review revealed that acupuncture and 
related therapies showed improvement in anorexia among 
cancer patients, but the difference was not statistically 
significant (total sample size n=50, 95% CI: 0.94, 6.72) (3). 
Only a few studies have been conducted to evaluate the 
feasibility of using auricular acupuncture to manage these 
symptoms (16,19). Compared to previous studies, ours 
was an RCT with a larger sample size. Thus, our results 
provide stronger evidence for acupuncture, in particular for 
auricular acupuncture’s role in alleviating appetite loss or 
anorexia and weight gain in cancer patients with advanced 
diseases. The durability effect of auricular acupuncture was 
consistent with observations in studies of fatigue and hot 
flashes (20,21).

The endocrine manifestation mechanism could partly 
explain how auricular acupuncture may improve cancer-
related appetite loss. In animal research, auricular 
acupuncture improved food intake of rectal cancer 
model rats with significantly increased serum leptin and  
orexin-A (22). Leptin is an anorexigenic adipokine, which 
could stimulate secretion of GnRH and hyperleptinemia 
and may be associated with reduction of body fat mass (23).  
Orexin-A is a neuropeptide secreted by the lateral and 
posterior hypothalamic areas and plays an important 
ro l e  in  f eed ing  behav ior  r egu l a t ion  (24 ) .  Bo th 
appetite-regulating hormones indicate the potential 
neuropsychiatric mechanism of cancer-related appetite 
loss. A study from Shanghai showed that nearly 50% of 

Table 2 Change in appetite (SNAQ score) by treatment group

Appetite level (SNAQ score) Auricular acupuncture (n=27) Control group (n=28) P value†

Baseline SNAQ score 8.70 (2.00) 9.57 (1.85) 0.1

Change from baseline at week 2 2.56 (2.50) 0.36 (1.47) <0.001†

Change from baseline at week 4 4.48 (2.81) –0.07 (2.52) <0.001†

Change from baseline at week 8 4.30 (3.00) 0.11 (2.47) <0.001†

All values are mean (SD). †, Statistical significance was set at P=0.05. SNAQ, Simplified Nutritional Appetite Questionnaire; SD, standard 
deviation.
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advanced cancer patients with cachexia also suffered from 
distress and loss of energy (25). From the prospective view 
of TCM, acupuncture may affect patients’ appetite by 
increasing their desire to eat, rather than increasing the 
physical feeling of hunger. Further qualitative research 
is necessary to discover more about the psycho-physical 
interaction of cancer-related appetite loss and acupuncture 
interventions (9).

Our study has certain limitations. As a pilot clinical trial, 
we did not use sham control and blinding methods, which 
may add observer bias. Since we did not offer patients in 
the control group active treatment, their appetite could be 
influenced by their psychological satisfaction. Our inclusion 
criteria did not restrict certain types of malignancies, which 
made subgroup analysis complex. According to our study, 
lung and GI cancer patients were more likely to experience 
cancer-related appetite loss. Future studies could focus 
on these cancer types and the differences in treatment 
effectiveness. In addition, researchers should conduct a 
longitudinal study on the long-term effect of auricular 
acupuncture to prevent cachexia development and benefit 
survival outcomes.

In conclusion, auricular acupuncture is effective and safe 
for improving appetite and helping cancer patients with 
advanced disease gain weight compared to usual care. This 
intervention also had a durable effect on appetite after the 
end of treatment. These preliminary findings need to be 
confirmed in larger studies with sham control and long-
term follow-up for cachexia development and survival 
outcomes. For cancer patients with advanced diseases, 
auricular acupuncture is an operable, convenient, safe, and 
effective treatment to help them address the problem of 
appetite loss and acquire better quality of life.
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