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KEYWORDS ABSTRACT: Chemotherapy is among the most crucial therapeutic options for advanced hepatocellular cancer

. (HCC). There are side effects associated with chemotherapy drug use in cancer patients. It has been shown in animal
emotherapy;

Fottyfatids models that the consumption of omega-3 fatty acids can be effective in reducing the side effects. The purpose of this

supplementation: study is to assess the impact of fish oil supplementation on the adverse effects of chemotherapy in HCC patients. The

Hepatocellular present research was conducted as a double-blind clinical trial in Erbil City, Kurdistan region, Iraq between May 12,
carcinoma; 2020, and December 16, 2021. After an interview, 28 HCC patients who volunteered and were receiving
Pathology chemotherapy were randomly assigned to the experimental group and another 28 to the control group. The control
group was given a placebo for six weeks whereas the experimental group received 3 g of omega-3 fatty acids.
Following the initial collection of information for both groups, data on the side effects of chemotherapy were gathered
at the start, the fourth, and the sixth weeks following the intervention. The data were examined using the independent
sample t-tests, descriptive statistics, chi-square, and Cochran's Q-test. According to the study's findings, the patients in
the experimental group had less nausea with passing time, and this difference was statistically significant (p<0.05). It
is possible to draw the conclusion that taking fish oil supplements while receiving chemotherapy for HCC may be

advantageous because it may lessen some of the negative effects of the treatment.

INTRODUCTION

There are negative side effects from chemotherapy drug
use in cancer patients [1]. The prevalence rate of nausea
and vomiting, which are two unpleasant side effects and
the most frequent side effects of chemotherapy in cancer
patients, is 54-96% [2—-4]. Chemobrain, the term for the

cognitive abnormalities associated with chemotherapy, is

thought to affect 15% to 70% of those who have received
this treatment [5]. Injury to neurons, vascular
abnormalities, inflammation, oxidative stress, and/or
alterations in the autoimmune response are some of the
hypotheses around the underlying processes of adverse

cognitive effects following chemotherapy [6,7]. The
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activation of chemically sensitive brain regions,
activation of the autonomic nervous system, and mental
and psychological elements are the key contributors to
these adverse effects of chemotherapy [8,9].

Chemotherapy-induced nausea and vomiting can affect a
patient's functional level and quality of life in addition to
causing physical issues like electrolyte imbalances,
malnutrition, dehydration, esophageal injuries, and
exhaustion [10]. The patient may find nausea to be so

severe that it keeps him/her from receiving further

treatment. Lack of control of nausea and vomiting leads
to exorbitant costs, including direct and indirect costs
[11]. Direct costs include increased hospitalization days
and additional costs related to medical and nursing care,
while indirect costs include the loss or reduction of
income of patients, family members, or their caregivers
[12]. Recently, various methods have been used to
control nausea and vomiting, including drug therapy and

complementary treatments (Figure 1) [13,14,18].

Complementary
Therapy
Al d \
exandre -
Acupuncture Technique Aromatherapy Herbal Medicine Homeopathy
Naturopathy v Yoga
Reiki

Figure 1. Some of the most popular types of complementary therapy methods.

The quality of life and performance of patients will be
considerably improved, and their lives will be positively
impacted, by selecting and providing the proper
therapies, whether they involve drugs or non-drugs [15].
Therefore, major efforts should be made to develop new
strategies for managing and treating nausea associated
with cancer. The proper and main way to reduce nausea
and vomiting is to use anti-nausea drugs, but these drugs
are not effective for all patients and often cause
unpleasant side effects. In some cases, a combination of
drug and non-drug treatments is usually used [16-18].

To treat the nausea and vomiting brought on by
chemotherapy, medical approaches with various effect
mechanisms have been employed, but sadly, their
claimed success rates range from 6-72% [19]. Although
anti-nausea and vomiting drugs have expanded
significantly in recent years, they have only been able to
reduce the amount of vomiting and often do not have
much effect on the feeling of nausea [20]. Despite the
fact that the market for anti-nausea and anti-vomiting

medications has grown dramatically recently, these
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medications frequently simply reduce the amount of
vomiting while doing little to alleviate nausea [21]. In
addition, the use of these drugs has side effects and
doubles the side effects of chemotherapy.

The

supplementation with some omega-3 fatty acids, such as

findings of several research suggest that
docosahexaenoic acid, can raise the blood level of this
fatty acid during chemotherapy [22,23]. Additionally, it
enhances cancer patient survival, cancer metastatic
status, and chemotherapeutic tolerability [24]. Another
study shows that taking nutritional supplements can
reduce nausea during chemotherapy [25]. On the other
hand, severe chemotherapeutic side effects in cancer
patients can hinder the effectiveness of anticancer
medications [26].

The second most frequent cause of cancer-related death
worldwide is hepatocellular carcinoma (HCC), which is
the sixth most prevalent malignancy overall [5]. It is the
fifth leading cause of cancer-related death in Iraq [27].
Chemotherapy is one of the most crucial treatment

modalities for advanced HCC, despite the fact that a
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wide range of therapeutic choices are available for HCC.
The purpose of this study is to examine the impact of
supplemental omega-3 fatty acids on chemotherapy-
related side symptoms like diarrhea, nausea, vomiting,
abdominal cramps, and hair loss in HCC patients
receiving chemotherapy medications.

MATERIAL AND METHODS

The current study was carried out as a double-blind
clinical experiment at Erbil international hospital and
PAR private hospital in Erbil city between May 12,
2020, and December 16, 2021. After receiving approval
from the nutrition research center of the college of health
sciences at Hawler Medical University (HMU) for
accordance with ethical principles, this research was
accepted by the Human Research Ethics Committee of
the HMU.

The inclusion and exclusion criteria were used to choose
76 patients with HCC whose cancer was identified
through MRI scan and pathology. In order to take part in
the study, a face-to-face interview, an explanation of the
research objectives, and obtaining written informed
consent were all required steps. Finally, 56 patients gave
their consent after completing all of these steps. Then
they were randomly selected into an experimental group
(n=28) and a control group (n=28). Following sample
selection, the patients from the two study groups were
matched for age, sex, and chemotherapy medication type.
The inclusion criteria for the study included adults over
30 years of age with HCC undergoing chemotherapy,
referring to Erbil international hospital and PAR private
hospital in Erbil city, who gave their consent for the
project. Exclusion criteria included suffering from other
cachexia-inducing diseases such as cardiovascular
diseases, pulmonary diseases, AIDS, kidney failure,
acute leukemia, people with diabetes and multiple
myeloma. The study excluded participants who did not
correctly administer the prescribed medications during
the study period.

The content validity method was employed to assess the
scientific validity of the data collection tool. The
reliability of the tool was assessed scientifically using the
retest approach. Test-retest reliability was used to
ascertain the scientific reliability of the tool. For this

purpose, the questionnaires were filled out by 15
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randomly selected cancer patients and after 10 days, the
questionnaires were again given to the same patients to
answer. The correlation coefficient between the two
groups of data was then calculated, and a result of 0.97
level of

was obtained, confirming the acceptable

scientific confidence in the information-generating

process. The sample size was estimated using the sample
size formula [28].
2
2 2
3 2(01+cr2)(21_%+21_5)

n= (2—t1)? @)

where y, is the mean of the outcome variable in group 1,

U, is the mean of the outcome variable in group 2, a; is
the standard deviation (SD) of the outcome variable in

group 1, o, is the SD of the outcome variable in group
2, and Z is the standard normal variate corresponding to
desired values of o and f.

After identifying the patients and obtaining their personal
consent, demographic information was collected and the
changes related to side effects caused by chemotherapy
(such as diarrhea, nausea, vomiting, abdominal cramps
and hair loss) were calculated at the beginning, fourth
and sixth weeks of the study.

During the course of this study, patients in the
experimental group received 3000 mg/day omega-3 fatty
acids in the form of 10 capsules that each contained 1200
mg of docosahexaenoic acid (DHA) and 1800 mg of
eicosapentaenoic acid (EPA). The control group
consumed a placebo of 2100 mg/day of medium chain
triglyceride (MCT) oil in the form of 10 capsules.

All of the containers comprising omega-3 fatty acid
supplements or placebos were coded as A and B before
the trial began in order to prevent the researcher, the
questionnaires, and the patients from knowing which
kind of supplement each group had been given. This
allowed the study to be double-blinded. Following the
requisite research, individuals were randomly supplied
450 omega-3 capsules or a placebo, and instructed to
take the pills with food at each of the three main meals
(breakfast, lunch, and supper).

During the intervention period, telephone calls were
made to the patients to ensure their supplement
consumption while eliminating any issues. Nearly every
15 days, face-to-face meetings with the patients were

conducted as part of the follow-up of the patients to keep
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tabs on their supplement usage. Only 51 participants
remained and were analyzed in this study (Figure 2). The
patients were given enough medicines to last for one

month and fifteen days, and they were urged to return

any unused pills.

Eligible
(n=76)

Not induced (n=20)
> -Declined to participate (n=6)

/

-Other reasons (n=14)

(n=56)

Randomized

v

v

v

Allocated to Placebo Group
(n=28)

Allocated to Fish oil Group
(n=28)

/

/

Lost to Follow up (n=2)
-Withdrawal (n=2)

-Changed Treatment Location

Lost to Follow up (n=3)

(n=2)
-Use of a n-3enriched
supplement during the study
(n=1)

/

Analyzed (n=26)

Analyzed (n=25)

Figure 2. Flowchart of participants.

To achieve the goals of the research, descriptive statistics
including frequency distribution tables and statistical
indicators such as mean and SD were used and to answer
the research questions, chi-square test was used to
compare the side effects of chemotherapy in two groups.
In the course of the study, the quantitative data were
compared using an independent sample t-test, and the
side effects of chemotherapy were compared using a
Cochran’s Q-test. The statistical significance level for all
tests was considered to be 0.05. All information was

presented as mean * SD.

RESULTS

The present study was conducted on patients 5+2 months

after the diagnosis of the disease and during
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chemotherapy. The demographic characteristics and
some factors related to HCC patients were investigated.
The data indicated that at the start of the investigation,
there was no significant difference between the two study
groups in terms of sex, disease stages, occupation, or
literacy level when comparing the demographic features
using the chi-square test. Also, the independent sample t-
test did not reveal any differences between the two study
groups in terms of study time, average height, weight, or
age.

According to the chi-square test results, the experimental
group experiences less nausea and cramping than the
control group, and this difference between the two study
groups became statistically significant six weeks

following the intervention (p<0.05) (Tables 1 and 2).
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Table 1. Comparison of the presence of nausea, vomiting and diarrhea in HCC patients undergoing chemotherapy in the studied groups.

Experimental group

Control group

Variable Stages p-value (Chi-Square)
N % N %
Initial 15 76.00 17 94.36 0.07
Nausea Fourth week 16 82.33 18 95.00 0.21
Sixth week 7 25.33 18 95.00 0.001
p-value (Cochran's Q-test) 0.001 0.381
Initial 5 12.66 5 12.66 0.94
Vomiting Fourth week 5 12.66 5 12.66 0.43
Sixth week 4 6.27 5 12.66 0.94
p-value (Cochran's Q-test 0.437 1
Initial 7 25.33 8 22.16 0.71
Diarrhea Fourth week 6 19.00 7 25.33 0.58
Sixth week 5 12.66 8 22.16 0.13
p-value (Cochran's Q-test) 0.351 0.814

The results using Cochran's Q-test showed that in the
experimental group, the occurrence of nausea in patients
decreases with the increase in the duration of the study,
and this difference was statistically significant (p<0.05).

Although nausea in the control group increased with
passing time, this difference was not statistically

significant.

Table 2. Comparison of the presence of abdominal cramps and hair loss in HCC patients undergoing chemotherapy in the study groups.

Experimental group

Control group

Variable Stages p-value (Chi-Square)
% N %
Initial 9 38.00 12 57.00 0.71
Abdominal cramps Fourth week 9 38.00 11 50.66 0.58
Sixth week 6 19.00 16 82.33 0.003
p-value (Cochran's Q-test) 0.204 0.081
Initial 11 50.66 12 57.00 0.51
Hair loss Fourth week 11 50.66 12 57.00 0.39
Sixth week 10 4433 15 76.00 0.061
p-value (Cochran's Q-test 0.734 0.417
In the control group, with the increase in the duration of DISCUSSION

the study there was no significant difference in the
occurrence of abdominal cramps in patients (p=0.081).
No significant difference was observed after the
intervention in the rate of vomiting, diarrhea and hair
loss between the two study groups. With passing time,
Cochran's Q test demonstrated that hair loss, nausea, and
the group;
not statistically

decreased in
this

diarrhea experimental

nevertheless, difference was
significant. In the control group, patients' hair loss,
vomiting, and diarrhea did not differ significantly with

time.
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The results of the present study showed that taking fish

oil supplements in HCC patients undergoing
chemotherapy significantly reduced nausea and
abdominal cramps. Symptoms such as heartburn,

abdominal bloating, vomiting and nausea are seen in
patients with HCC. According to [29] and [30], the
prevalence rate of HCC nausea and vomiting is 49% and
51%, respectively. These numbers are consistent with the
results of the current study. The rate of nausea and
vomiting in the current study was 50.66% prior to
chemotherapy. Numerous studies have demonstrated that
the use of chemotherapy medications worsens nausea
and vomiting in cancer patients, as well as causing
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diarrhea, changes in taste and smell, anorexia, and
The

chemically sensitive brain regions, the activation of the

ultimately cachexia [31-35]. stimulation of
autonomic nervous system, and psychological factors are
the key contributors to chemotherapy side effects in
cancer patients [7]. Recently, a variety of ways have
been employed to control nausea and vomiting since the
absence of management of these conditions results in
astronomical expenses, including an increase in the
number of days spent in the hospital and additional costs
for medical and nursing care [15,36]. Drug therapy and
complementary therapies can be listed among them.
Choosing and prescribing appropriate treatments, drug or
non-drug treatment, will significantly improve the
quality of life and performance of patients and will have
favorable effects on their lives [37]. Many supplements
have been used to control side effects caused by
chemotherapy. For example, the effect of reducing
nausea caused by chemotherapy drugs after taking ginger
supplement has been studied [38]. Another used
supplement is omega-3 fatty acids. Exacerbation of side
effects following the use of chemotherapy drugs with the
use of omega-3 fatty acids has not been reported. In
contrast to the findings of the current study, it was
demonstrated that daily ingestion of fish oil supplements
containing 1.2 grams of DHA and 1.8 grams of EPA for
two weeks had no effect on nausea in cancer patients
[39]. The reason for the discrepancy in the results may be
related to the duration of the study. The results of the
present study's treatment with omega-3 fatty acids were
consistent with other of researches, which found that
omega-3 fatty acid supplementation lessens the negative
effects of chemotherapy [22,37]. High consumption of
omega-3 fatty acids may be non-toxic [40]. Because
some research suggests that consuming omega-3 fatty
acids while undergoing chemotherapy for breast cancer
has no negative side effects and may even enhance the
therapeutic effects of the medications [41,42]. As a
result, substantial amounts of these fatty acids can be
consumed by cancer patients with advanced disease with
little negative impact. On the other hand, it has been
suggested that omega-3 fatty acids can be used as a
dietary supplement in cancer patients for a long time
with minimal digestive complications [41]. Additionally,

some fatty acid supplements, like DHA, have been said
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to enhance the efficacy of anti-cancer medications in
patients and are natural supplements free of adverse
effects [37]. The present study showed that taking
omega-3 fatty acids supplements significantly reduces
some side effects of chemotherapy such as nausea and
abdominal cramps. Although the number of people
suffering from hair loss, diarrhea and vomiting decreased
in the experimental group at the end of the study, this

decrease was not statistically significant.
CONCLUSIONS

Although none of the statistical tests in the current study
revealed a significant difference between the two groups
consuming omega-3 fatty acids and placebo, the quantity
of nausea and abdominal cramps following the

intervention revealed a substantial decrease in the
experimental group. Additionally, there was no real
change in other chemotherapy adverse effects such hair
loss, diarrhea, or vomiting. The use of omega-3 fatty
acids as a safe supplement in conjunction with
chemotherapy for cancer patients can be recommended
based on the results of this study and numerous other
investigations. In this study, the failure to achieve the
expected results can be attributed to factors such as the
small number of samples available or the duration of the
study. In order to conduct further research, it is advised
to extend the time that omega-3 fatty acid supplements
are used in conjunction with chemotherapy and to keep
track of other variables that may influence these side

effects.
Conflict of interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

REFERENCES

1. Lewandowska A., Rudzki
Préchnicki M., Rudzki S., Laskowska B., Brudniak J.,

G., Lewandowski T.,

2020. Quality of life of cancer patients treated with
chemotherapy. International Journal of Environmental
Research and Public Health. 17(19), 6938.

2. Redd W.H., Burish T.G., Andrykowski M.A., 2021.

Aversive conditioning and cancer chemotherapy, in



R.M. Hussein et al / Journal of Chemical Health Risks 13(1) (2023) 125-133

Cancer, Nutrition, and Eating Behavior, Routledge. pp.
117-132.

3. Morrow G.R., Black P.M., 2021. Anticipatory nausea
and vomiting side effects experienced by cancer patients
undergoing chemotherapy treatment, in Effect of Cancer
on Quality of Life, CRC Press. pp. 251-268.

4. Burish T.G., Redd W.H., Carey M.P., 2021.
Conditioned nausea and vomiting in  cancer
chemotherapy: Treatment approaches, in Cancer,

Nutrition, and Eating Behavior, Routledge. pp. 205-224.
5. EI-Agamy S.E., Abdel-Aziz AK., Esmat A., Azab
S.S., 2019. Chemotherapy and cognition: comprehensive
review on doxorubicin-induced chemobrain. Cancer
Chemotherapy and Pharmacology. 84(1), 1-14.

6. Schagen S.B., Tsvetkov A.S., Compter A., Wefel J.S.,
2022. Cognitive adverse effects of chemotherapy and
immunotherapy: are interventions within reach? Nature
Reviews Neurology. 18(3), 173-185.

7. Lee H.S., Jo H.H., Kim K.W.,, Shin B.-S., Kang H.G.,
2022. Atypical Cognitive Impairment and Recovery in
Two Colorectal Cancer Patients. Tomography. 8(3),
1503-1508.

8. Graham K., Unger E., 2018. Overcoming tumor
hypoxia as a barrier to radiotherapy, chemotherapy and
immunotherapy in cancer treatment. International Journal
of Nanomedicine. 13, 6049.

9. Galluzzi L., Pedro B.-S., Manuel J., Demaria S.,
Formenti S.C., Kroemer G., 2017. Activating autophagy
to potentiate immunogenic chemotherapy and radiation
therapy. Nature Reviews Clinical Oncology. 14(4), 247—
258.

10. Najafi S., Haghighat S., Raji Lahiji M., RazmPoosh
E., Chamari M., Abdollahi R., Asgari M., Zarrati M.,
2019. Randomized study of the effect of dietary
counseling  during adjuvant  chemotherapy on
chemotherapy induced nausea and vomiting, and quality
of life in patients with breast cancer. Nutrition and
Cancer. 71(4), 575-584.

11. Miller M., Kearney N., 2004. Chemotherapy-related
nausea and vomiting—past reflections, present practice
and future management. European Journal of Cancer
Care. 13(1), 71-81.

12. Mossanen M., Gore J.L., 2014. The burden of
bladder cancer care: direct and indirect costs. Current

Opinion in Urology. 24(5), 487-491.

131

13. Tas D., Uncu D., Sendur M., Koca N., Zengin N.,
2014. Acupuncture as a complementary treatment for
cancer patients receiving chemotherapy. Asian Pacific
Journal of Cancer Prevention. 15(7), 3139-3144.

14. Eghbali M., Yekaninejad M.S., Jalalinia S.F., Samimi
M.A., Sa’atchi K., 2016. The effect of auricular
acupressure on nausea and vomiting caused by
chemotherapy = among  breast cancer  patients.
Complementary Therapies in Clinical Practice. 24, 189—
194.

15. Sumneangsanor T., Ruchiwit M., Weglicki L., 2021.
Non-drug Stress Management for Patients with Cancer:
A Systematic Review. The Open Nursing Journal. 15(1),
211-217.

16. Yu J.P.,, Sun S.P., Sun Z.Q., Ni X.C., Wang J,, Li Y.,
Hu L.J., Li D.Q., 2014. Clinical trial of thalidomide
combined with radiotherapy in patients with esophageal
cancer. World Journal
20(17), 5098.

17. Chen Z., Xie H., Hu M., Huang T., Hu Y., Sang N.,
Zhao Y.,
hepatocellular carcinoma. American Journal of Cancer
Research. 10(9), 2993.

18. Monjazeb Marvdashti L., Arab S., Bahraminasab M.,
Roustaei M., Souri S., Heydari Majd M., Abdolshahi A.,
2022. Herb  Extract:
Antioxidant, Radical Scavenging, Anti-microbial and
Anti-Cancer Effects. Journal of Chemical Health Risks.
12(1), 15-26.

19. Schwartzberg L.S., Modiano M.R., Rapoport B.L.,
Chasen M.R., Gridelli C., Urban L., Poma A., Arora S.,

Navari R.M., Schnadig I.D., 2015. Safety and efficacy of

of Gastroenterology: WIJG.

2020. Recent progress in treatment of

Smirnovia Iranica Whole

rolapitant for prevention of chemotherapy-induced
nausea and vomiting after administration of moderately
emetogenic  chemotherapy or anthracycline and
cyclophosphamide regimens in patients with cancer: a
randomised, active-controlled, double-blind, phase 3
trial. The Lancet Oncology. 16(9), 1071-1078.

20. Badowski M.E., 2017. A review of oral cannabinoids
and medical marijuana for the treatment of
chemotherapy-induced nausea and vomiting: a focus on
pharmacokinetic variability and pharmacodynamics.
Cancer Chemotherapy and Pharmacology. 80(3), 441-

449.



R.M. Hussein et al / Journal of Chemical Health Risks 13(1) (2023) 125-133

21. Malach M., Kovalchuk I., Kovalchuk O., 2022.
Medical Cannabis in Pediatric Oncology: Friend or Foe?
Pharmaceuticals. 15(3), 359.

22. Horigome A., Okubo R., Hamazaki K., Kinoshita T.,
Katsumata N., Uezono Y., Xiao J.Z., Matsuoka Y.J.,
2019. blood

polyunsaturated fatty acids and the gut microbiota among

Association  between omega-3
breast cancer survivors. Beneficial Microbes. 10(7), 751—
758.

23. Tabari Shahandasht N., Bolandi M., Rahmati M.,
Jafarisani M., 2021. A Review of Non-pharmacological
Oral
Micronutrients in the Treatment of Osteoarthritis. Journal
of Chemical Health Risks.

24. Wei L., Wu Z., Chen Y.Q., 2022. Multi-targeted
therapy of cancer by omega-3 fatty acids-an update.
Cancer Letters. 526 193-204.

25. Schueren M.A. de van der., 2019. Use and effects of
oral nutritional supplements in patients with cancer.
Nutrition. 67(68), 110550.

26. Liu Z., Huang P., Law S., Tian H., Leung W., Xu C.,
2018. effect of

Supplements  Containing  Nutrients  and

Preventive curcumin  against

chemotherapy-induced  side-effects.  Frontiers in
Pharmacology. 9, 1374.

27. Alhamadany A.Y.M., Sadek W.S., 2022. Analysis of
the Chromosomal Aberrations in Hepatitis B Virus
(HBV), Hepatitis C Virus (HCV), and Hepatocellular
Carcinoma Patients (HCC) in Mosul City, Irag. NTU
Journal of Pure Sciences. 1(2), 48-53.

28. Singh P., 2012. Sample size for experimental studies.
J Clin Prev Cardiol. (2), 88-93.

29. Wang S.Y., Zhu W.H., Vargulick S., Lin S.B., Meng
Z.Q., 2013. Nausea and vomiting after transcatheter
arterial chemoembolization for hepatocellular carcinoma:
incidence and risk factor analysis. Asian Pacific Journal
of Cancer Prevention. 14(10), 5995-6000.

30. Nitta H., Baba H., Sugimori K., Furuse J., Ohkawa
S., Yamamoto K., Minami H.,

Wakabayashi G.O., Aiba K., 2016. Chemotherapy-

Shimokawa M.,

induced nausea and vomiting in patients with

hepatobiliary and pancreatic cancer treated with
chemotherapy: A prospective observational study by the
CINV study group of Japan. Anticancer Research. 36(4),

1929-1935.

132

31. Yavuzsen T., Kazaz N., Tanriverdi O., Akman T.,
M.P., 2019.
Gastrointestinal Cancers, in Textbook of Gastrointestinal

Davis Symptom  Management in
Oncology, Springer. pp. 669-685.

32. Edmonds K., Hull D., Spencer-Shaw A., Koldenhof
J., Chrysou M., Boers-Doets C., Molassiotis A., 2012.
Strategies for assessing and managing the adverse events
of sorafenib and other targeted therapies in the treatment
of renal cell and hepatocellular carcinoma:
recommendations from a European nursing task group.
European Journal of Oncology Nursing. 16(2), 172-184.
33. Ryan A M., Power D.G., Daly L., Cushen S.J.,
Bhuachalla E.N., Prado C.M., 2016. Cancer-associated
malnutrition, cachexia and sarcopenia: the skeleton in the
hospital closet 40 years later. Proceedings of the
Nutrition Society. 75(2), 199-211.

34. Huot J.R., Pin F., Bonetto A., 2022. Therapy-Induced
Toxicities Associated with the Onset of Cachexia, in The
Systemic Effects of Advanced Cancer, Springer. pp.
139-153.

35. Flores-Pérez J.A., Rosa Oliva F. de la, Argenes Y.,
2019. cancer and

Meneses-Garcia A., Nutrition,

personalized medicine. Translational Research and
Onco-Omics Applications in the Era of Cancer Personal
Genomics. 157-168.

36. Zhou K., Zhang J.-Y., Yang X.-W., 2020. Progress
research on non-drug therapy in cancer-related fatigue.
TMR Non-Drug Therapy. 3(4), 192-198.

37. West L., Yin Y., Pierce S.R., Fang Z., Fan Y., Sun
W., Tucker K., Staley A., Zhou C., Bae-Jump V., 2020.
Docosahexaenoic acid (DHA), an omega-3 fatty acid,
inhibits tumor growth and metastatic potential of ovarian
cancer. American Journal of Cancer Research. 10(12),
4450.

38. Yekta Z.P., Ebrahimi S.M., Hosseini M., Nasrabadi
A.N., Sedighi S., Surmaghi M.-H.S., Madani H., 2012.
Ginger as a miracle against chemotherapy-induced
vomiting. lranian Journal of Nursing and Midwifery
Research. 17(5), 325.

39. Bruera E., Strasser F., Palmer J.L., Willey J., Calder
K., Amyotte G., Baracos V., 2003. Effect of fish oil on
appetite and other symptoms in patients with advanced
cancer and anorexia/cachexia: a double-blind, placebo-
controlled study. Nutrition in Clinical Practice. 18(6),
524-524,



R.M. Hussein et al / Journal of Chemical Health Risks 13(1) (2023) 125-133

40. Mansara P., Ketkar M., Deshpande R., Chaudhary
A., Shinde K., Kaul-Ghanekar R., 2015. Improved
antioxidant status by omega-3 fatty acid supplementation
in breast cancer patients undergoing chemotherapy: a
case series. Journal of Medical Case Reports. 9(1), 1-6.
41. Soni S., Torvund M., Mandal C.C., 2022. Omega-3
fatty acid treatment combined with chemotherapy to
prevent toxicity, drug resistance, and metastasis in
cancer. Current Drug Targets. 23(6), 574-596.

133

42. Chen J., Garssen J., Redegeld F., 2021. The efficacy
of bortezomib in human multiple myeloma cells is
enhanced by combination with omega-3 fatty acids DHA
and EPA: Timing is essential. Clinical Nutrition. 40(4),
1942-1953.






