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Abstract
Background: Fatigue, as one of the most common side effects of cancer and its

associated treatments, induces a distressing, persistent, and inward feeling. This study
aimed to investigate the synergistic effect of the omega-3 supplement as an unconfirmed
effect on conventional ginseng treatment with a possible effect on this side effect in
cancer patients.

Method: This clinical trial was conducted in 2018 on 70 cancer patients referring
to outpatient clinics affiliated to Isfahan University of Medical Sciences. Patients
were included in the study by the convenience sampling method and were randomly
divided into control and intervention groups. Patients in the treatment group received
an omega-3 supplement and usual treatment. For patients in the control group, only the
usual intervention was administered. Data were collected using the Multidimension-
al Fatigue Inventory questionnaire. The duration of intervention was 6 weeks. The
primary outcome was the improvement of fatigue scores measured by the questionnaire. 

Result: There was a significant difference in both groups concerning the mean total
fatigue score in three times; i.e., 0, 3, and 6 weeks after the intervention (P <0.001).
Mean value of total fatigue score at the beginning of the study was 77.8±6.6 in the
intervention group and 76.8±9.7 in the control group. After 3 weeks of the study, it was
49.2±6.8 and 57.5±9.5 and after 6 weeks it was 25.3±7.8 and 37.2±8.4 in the intervention
group and in the control group, respectively.

Conclusion: This study revealed that omega-3 supplement can reduce cancer-
related fatigue in outpatient cancer patients compared with the control group.
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Introduction
According to the World Health Organization

(WHO), cancer is a chronic health problem. Today,
there is a significant increase in the number of
deaths from cancer worldwide. Cancer is accounted
for 12.5% of all death globally and is estimated to
afflict 24.6 million people by 2020.1,2 Cancer-
related fatigue (CRF) is a distressing subjective
feeling that can be either physical or mental. CRF
is cognitive tiredness or exhaustion related to
cancer or cancer treatment. This health issue
significantly interferes with normal functions and
can affect mood, work, and daily activities, self-
care, and communication.3, 4

Fatigue is the most common side-effect of
cancer treatment and often occurs without any
warning.  CRF can persist for months or years and
often continue after treatment discontinuation.4
CRF is a common clinical problem for more than
10 million cancer patients worldwide. CRF
includes physical, psychosocial, occupational
aspects5 and may even be one of the first
symptoms of malignant disease. Indeed, all
patients experience fatigue during cancer
treatment. More specifically, about 90% of
radiotherapy patients and 80% of patients are
undergoing chemotherapy experience fatigue.5-10

Recently, more attention has been dedicated to the
screening and treatment of CRF in supportive
care. Clinical guidelines and expert groups
recommend that screening for fatigue should be
performed at the initiation of cancer treatment,
during disease progression, and at all cycles of
chemotherapy.11-13

Various factors can be effective in CRF
incidence, including disease nature, treatment
methods, and a set of physical or psychological
accompanying conditions such as anemia, pain,
depression, anxiety, cachexia, sleep disturbances,
and inactivity.12,13 To our knowledge, mechanisms
responsible for CRF, except chemotherapy-
induced anemia, have not been fully understood.
Medicines with different effect mechanisms
including psychostimulants, Phytotherapeutic
agents, growth factors, and corticosteroids are
employed to treat CFR.14,15 Acupuncture and

biofield healing would significantly reduce CRF
following cancer treatment. Recently, it has been
evidenced that multivitamins are ineffective in
reducing CRF. However, studies in this regard are
different in quality, and most of them are method-
ologically weak.16 Today, dietary supplements
are a common therapeutic approach for illness
without an effective treatment, including CRF.
Among many plants used through popular culture
and traditional usage as a solution to fatigue,
none is as famous as ginseng around the world.
ginseng is a substance that can maintain the body’s
balance and homeostasis and is commonly known
as an adaptogen in traditional Chinese medicine.17

Evidence has shown that ginseng may be
beneficial in treating CRF. In this context, in vitro
studies have reported anti-inflammatory properties
and regulatory effects of this plant on cortisol.18,19

Omega-3 long-chain unsaturated fatty acids
such as eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA) have beneficial effects on
the inflammatory process by modulating the
immune system, increasing phagocytic activity,
stopping TLR signaling cascade, and producing
anti-inflammatory eicosanoids.19 It has been
evidenced that omega-3 fatty acids rich diet can
be beneficial for cancer patients by modifying
the proliferation of cancer cells, inflammation,
psychosocial function, and quality of life.20

Moreover, the anti-tumor effects of omega-3 fatty
acids can be through controlling angiogenesis
and metastasis. These supplements can be used as
adjuvants for chemotherapy and may have direct
anti-cancer effects and may improve some side-
effects of cancer.20,21

Considering the CRF’s effect on the quality of
life, its annoying feeling, and multifactorial nature,
and lack of extensive studies based on reliable
findings, on one hand, and considering the specific
effects of the omega-3 supplement on the patho-
physiology of cancer, on the other hand, it is
necessary to review this health issue in patients
with CRF. This study aimed to evaluate the
synergistic effect of the omega-3 supplement as
an unconfirmed effect and conventional ginseng
therapy with a possible effect on CRF.
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Materials and Methods
To perform this randomized clinical trial, the

secretary of oncology clinic introduced the patients
to the oncologist using a randomized grouping and
the oncologist provided treatments for both groups
according to the grouping done. The investigator,
in collaboration with the oncologist, supervised the
patient’s use of the drug. Given that the grouping
procedure is strictly confidential, the data provided
by patients were analyzed by a statistician. After
obtaining an approval code from the Medical
Ethics Committee, patients who had the inclusion
criteria, filled informed consent paper for
participation in the study. The inclusion criteria for
the study were: age 30-60 years, definitive
diagnosis of cancer with chemotherapy indication,
having a score of 40 and above in the
questionnaire, the literacy to read and write, the
ability to take oral medications, not taking Omega-

3 supplement in the last three months, not having
allergy to fish and soy, not using anticoagulants
(except aspirin), and not having anemia. A mul-
tidimensional fatigue inventory (MFI) was used
to measure fatigue-induced cancer. The
questionnaire was comprised of 20 questions and
was scored based on the 5 points Likert Scale
and included the levels of general fatigue, physical
fatigue, decreased activity, mental fatigue, and
decreased motivation. The questionnaire was
completed in a self-administered manner. Validity
and reliability of the questionnaire have been
assessed and proven in various demographic
groups. In this study, Cronbach’s alpha was
estimated to be 74% for total fatigue score, 73%
for general fatigue, 71% for physical fatigue,
82% for mental fatigue, and 75% for decreased
activity and motivation. The response rate was
100% (Figure 1). 

Figure 1. Flow chart of subjects through the trial; No patient was excluded from the two groups; after 3 and 6 weeks of the trial, the number
of the participants was equal (n=35).
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For patients in the treatment group, the omega-
3 capsules (GMV Omega 3, Australia) were
purchased from Ferdows Pharmaceuticals
Company, Iran, and was prescribed 1000 mg
daily.22 This supplement was also provided free
for the patients in the intervention group.  Patients
in the control and treatment group received 1000
mg ginseng (Goldaru Pharmaceuticals Company,
Iran) with their doctor’s prescription. Patients in
the control group received only the ordinary
intervention. Patients completed the MFI
questionnaire three and six weeks after the
initiation of the study to follow up and measure
the weakness of patients in both groups.
Questionnaires completed for less than 20% were
removed from the study and another patient was
replaced. The attrition rate was zero. It means
that no one excluded from the study. No patient
withdrew or died during the course of the study
(dropout rate was zero). The present study started
in July and continued until November.
Chemotherapy continued during the study for all
patients. 

1) The research followed the tenets of the
declaration of Helsinki. Informed consent was
obtained from the patient. The study was approved
by the Ethics Committee of Isfahan University of
Medical Sciences, with an ethics code of
IR.MUI.REC.1396.3.182, IRCT code of
IRCT20170308032957N2, and proposal number
of 396182.

Statistical Analysis
All statistical methods were analyzed using

SPSS software version 20. Descriptive statistics
including frequency, percentage, mean, standard
deviation, and statistical difference between these
values were reported with 95% confidence interval
for publishing the findings. Normality of variables
was measured before analysis by Kolmogorov-
Smirnov statistical test. Independent t-test,
repeated measures ANOVA, Chi-square test, and
ANCOVA were employed to analyze the
hypotheses. Our approach falls in the category of
intention-to-treat analysis. The level of
significance established for a two-tailed t-test
was 0.05.

Results
The age range of subjects in experimental

group was 30-60 with a mean age of 48.4±9.1
years and in the control group it was 30-60 with
a mean age of 48±7.6 years. There was no
statistically significant difference in the mean age
of the two groups (P=0.85). 

There was no significant difference in the
frequency distribution of gender (P=0.7), level of
education (P=0.22), and type of cancer (P=0.29)
between the two groups (Table 1).

There was no significant difference in the mean
value of total fatigue score at the initiation of
intervention between the two groups (P=0.6). By
modifying the initial value of the total fatigue
score at the initiation of intervention, the mean

Table 1. Frequency distribution of gender and level of education in both control and experimental groups
Variable Experimental group Control group P-value

No. % No. %
Gender

Man 15 41.7 13 37.1 0.7
Woman 21 58.3 22 62.9

Level of education
No high school diploma 20 55.6 14 40 0.22
High school diploma 10 27.8 13 37.1
Academic degree 6 16.7 8 22.9

Type of cancer
Type 1* 14 38.9 9 25.7 0.29
Type 2** 9 25 7 20
Type 3*** 13 36.1 19 54.3

Types of cancer were adapted from ICD-10, 2017
*Malignant neoplasms, except lymphoid and hematopoietic; ** Malignant neoplasms lymphoid and hematopoietic; *** Other neoplasms
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value of total fatigue score at three weeks and six
weeks after the intervention in the experimental
group was significantly lower than that of the
control group (P<0.001). The mean value of total
fatigue score in both groups was significantly
different among these three times (P<0.001). The
mean value of total fatigue score in both groups was
decreased over time (P<0.001) (Table 2).

Also, the results of this study showed that
there was no significant difference in the mean
value of all subscales of fatigue score at the
initiation of intervention between the two groups
(P>0.05). By modifying the initial value of the
subscales of fatigue score at the initiation of
intervention, the mean value of all subscales of
fatigue score at three and six weeks after the
intervention in the experimental group was
significantly lower than that of the control group
(P<0.05). In all three separate analyses, a
significant difference in the mean value of all
subscales of fatigue score was observed (P<0.001).
The mean value of all subscales of fatigue score
in both groups decreased with the passage of time
(P<0.05) (Table 3).

Discussion 
The current study aimed to investigate the

effects of ginseng alone and in association with
an omega-3 supplement in controlling CRF
symptoms in a patient under the chemotherapy.
The results showed that the scores of weakness
and fatigue were approximately less than half of
the average after six weeks in the intervention
group.  Two groups were similar in terms of age,
sex, and levels of education. The rate of
improvement in the different parameters of
weakness after three and six weeks was almost the
same, but less improvement was observed in
decreased activity and was somewhat more

prominent in decreased motivation and mental
fatigue. This improvement was lower in the
control group compared with the experimental
group in each parameter. Overall, the results of this
study indicate the positive effect of the omega-3
supplement on cancer-induced fatigue. In this
regard, there are a limited number of studies
concerning the effects of omega-3 on cancer-
related fatigue.

In a study on the effects of prostate cancer on
cell proliferation, inflammation and quality of
life, Guertin et al. recommended investigating
the effects of omega-3 fatty acids in prospective
RCTs in prostate cancer.20 Evidence suggests that
hypnosis and ginseng may prevent an increase in
CRF. In a study on American ginseng, Barton et
al. (2013) showed that the effect of American
ginseng (2 g daily) after eight weeks was
statistically significant. The results of this study,
which was generally based on various parameters
of weakness, showed a decrease in weakness
after four and eight weeks; which are rather
consistent with the results of the present study.23

According to WHO, the recommended daily dose
of Panax ginseng is about 2-3 gr/day of dry matter
or 300-800 mg/day of a standardized extract
(containing 4-7% Ginsenosides).24

The administrated doses of Panax ginseng in
different studies have been lower compared with
the current study. For example, Yennurajalingam
et al., in a study to achieve a safe dose for CRF,
reported the highest dose of 800 mg, which is
lower than that of the present study.24 This
difference can be one of the reasons for the better
effects of ginseng in this study.

Regarding whether ginseng interferes with the
activity of chemotherapy agents, no study has
been conducted on humans. However, preclinical
findings suggest that American ginseng does not

Table 2. Mean value of total fatigue score at different times in both control and experimental groups
time Experimental group Control group P-value

mean SD mean SD
Initiation of intervention 77.8 6.6 76.8 9.7 0.6
3 weeks after the initiation of intervention 49.2 6.8 57.5 9.5 <0.001
6 weeks after the initiation of intervention 25.3 7.8 37.2 8.4 <0.001
SD: Standard deviation
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interact with tamoxifen, doxorubicin, cyclophos-
phamide, paclitaxel, fluorouracil, and
Methotrexate. Additionally, administering ginseng
with these drugs has synergistic inhibitory effects
on breast cancer cell lines.25-27 Omega-3
supplement in cancer patients can increase the
effectiveness of ginseng in improving fatigue and
may also affect it independently. Therefore,
selecting high-quality trials similar to this study
on various types of cancer is necessary to prove
the effectiveness of this supplement. Considering
depression as comorbidity associated with cancer
and an effective element in increasing CRF (mood
and mental fatigue), in future studies, the use of
pharmacological interventions in association with
non-pharmacological interventions such as CBT
(cognitive behavioral therapy) to control

comorbidity such as depression and determining
its effects on CRF may lead to promising results.
In subsequent studies, the use of these methods in
a wider range of patients with other types of
cancers or specific age ranges, such as children or
specific comorbidities such as chronic diseases as
RA or diabetes, can be considered for a complete
and better analysis of this information.28

In our study, there was no screening for
isolating patients with depression and no
classification based on the severity of depression.
As a result, it would be difficult to interpret the
results of the response to treatment, improve
various components of weakness, and discuss the
degree of adherence to treatment in these groups.
Comparing the effect of ginseng on patients in our
study with those from South and East Asian

Table 3. Mean value of subscales of fatigue score at different times in both control and experimental groups
subscales time Experimental group Control group P-value

mean SD mean SD
General fatigue 

Initiation of intervention 18.2 1.4 18.1 2.01 0.81
3 weeks after the 11.6 1.8 14 1.9 <0.001
initiation of intervention
6 weeks after the 5.4 2.2 8.4 1.9 <0.001
initiation of intervention

Physical fatigue
Initiation of intervention 17.4 2.1 17.11 2.6 0.96
3 weeks after the 11.2 2.2 13.4 2.7 <0.001
initiation of intervention
6 weeks after the 5.4 2.2 8.6 1.9 <0.001
initiation of intervention

Decreased activity 
Initiation of intervention 11.6 2.7 11.5 4.02 0.88
3 weeks after the 7 2.1 8.7 2.8 <0.001
initiation of intervention
6 weeks after the 4.6 1.5 5 2.1 <0.001
initiation of intervention

Mental fatigue
Initiation of intervention 14.1 2.6 13.8 3.3 0.67
3 weeks after the 8.6 2.4 9.7 3.1 0.003
initiation of intervention
6 weeks after the 4.5 0.9 6.5 2.4 <0.001
initiation of intervention

Decreased motivation
Initiation of intervention 16.8 1.7 16.3 2.6 0.37
3 weeks after the 
initiation of intervention 10.7 2.1 11.7 2.6 0.006
6 weeks after 5.2 2.4 7.7 2.6 <0.001
the initiation of intervention

SD: Standard deviation
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countries, who use more ginseng, may lead to
misleading results because the higher usage of
ginseng in these cultures can interfere with its
role as a drug. To deal with this issue, some
researchers recommend a one-week withdrawal
after three weeks to one month of taking medicine,
because continuous use of the medicine causes the
body to recognize it as a food, which influences
its medicinal effect. Researchers also believe that
taking this medicine for more than two months can
reverse its effects in the body and disrupt the
homeostatic even hormone balance.17

Another important point to consider in our
study is that the average per capita consumption
of fish and omega-3 in our country is lower than
European and American countries, which can
indicate and justify its significant impact compared
with ginseng, as well as its relative impact
compared with European and American studies.
The classification of patients into two groups (in
one group biological agents are involved in the
exacerbation and creation of CRF and in the other
group behavioral factors and expectations are
considered) can lead to better CRF management.
Non-pharmacologic interventions are more
effective in the group that non-biological agents
are responsible. Therefore, in subsequent studies,
it is recommended applying an omega-3
supplement instead of other biological treatments
in patients with less emotional disturbances and
better coping mechanisms.28

Conclusion 
This study revealed that omega-3 supplement

can reduce cancer-related fatigue in cancer
outpatients compared with a control group. Thus,
it is recommended that well-designed clinical
trials and other special target groups be included
in future studies. 

In the subgroup that has a mild or no grade of
anxiety and depression scale, in order to have a
better interpretation of the results, the prescription
of omega-3 supplement should be administered
before, during, and after the initiation of therapy,
and should be followed by a longer follow-up
period. To provide definitive conclusions about

pharmacologic factors that may be effective in the
field of CRF and to declare certainty about its
effect, extensive cohort studies and meta-analyses
are needed. Due to the lack of extensive studies
based on standard and reliable findings, and
considering the specific effects of omega-3
supplement in the pathophysiology of cancer,
further clinical investigations should be considered
based on various types of cancer to prove the
effectiveness of this supplement
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