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Abstract
Background The prevalence of breast cancer and its mortality rate are increasing rapidly among women worldwide. 
On other hand, the courses of chemotherapy as the main treatment for these patients are too much exhaustive and 
annoying. This study was designed to evaluate the use of synbiotics (probiotics + prebiotics) supplementation as a 
safe and inexpensive adjuvant treatment in reducing common chemotherapy side effects in women with breast 
cancer.

Methods The current study was conducted on 67 women with definitive diagnosis of breast cancer who were 
hospitalized to receive one-day chemotherapy sessions, and met the inclusion criteria. The patients were randomly 
allocated to the intervention or control group to receive synbiotics or placebo, respectively. They received oral 
consumption of synbiotics supplements twice a day for 8 weeks. The primary outcome was the changes in severity or 
experience of chemotherapy complication, analyzed by intention to treat (ITT). The instruments included 7 validated 
questionnaires which were used to assess chemotherapy complications in the initiation, 4 weeks and 8 weeks after 
intervention. Dietary intake was measured by 24-h dietary recall at the beginning, week 4 and week 8. Data were 
analyzed by SPSS software version 24. P-value < 0.05 was considered as statistically significant.

Results 67 breast cancer patients participated in the study. 8 weeks after intervention and adjusting the 
confounders, the severity of chemotherapy complications including unnormal defecation (P = 0.005) and fatigue 
(P < 0/001) decreased significantly in the synbiotics group compared to the placebo group. Furthermore, nausea/
vomiting (P = 0.015), and anorexia (P < 0.001) were decreased at the end of the study compared to the first visit, but it 
was not statistically significant compared to the placebo group.

Conclusions Synbiotics supplementation during chemotherapy can potentially reduce the severity of fatigue and 
abnormal defecation. It can help reduce anorexia and nausea/vomiting.
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Introduction
The most frequent malignancy among women all around 
the world is breast cancer( BC) with about 2 million diag-
nosed cases and 0.6 million deaths in 2020 [1, 2]. BC is 
the main cause of mortality in females aged 20–50 years 
and the second cause of cancer death in women after 
lung cancer [3]. The incidence rates of BC still are dif-
ferent across countries. There is a lower incidence and 
mortality in Asian regions, while in western countries 
more people die annually due to BC [4]. Although the 
exact etiology of BC is still unclear, a wide range of modi-
fiable and nonmodifiable risk factors are known for the 
incidence of this malignancy, such as genetic features, 
ethnicity, family history, alcohol use, hormonal therapy, 
exercise, reproductive traits like pregnancy, and age of 
childbirth [5].

Chemotherapy is the main treatment in most patients 
with breast cancer. Cytotoxic agents damage and kill can-
cer cells through destroying DNA structure and stimu-
lating apoptotic pathways; however, it can inevitably 
harm normal tissues, especially high proliferative ones, 
like the intestinal epithelial cells. Thus, chemotherapy 
often causes annoying side effects that may reduce the 
quality of a patient’s life [6, 7]. One of the direct detri-
mental effects of these agents is on the composition of 
normal intestinal microbiota defined as dysbiosis. This 
dysregulation may be an important cause of the occur-
rence of intestinal and/or non-intestinal complications 
[8]. Alternative therapies, like dietary or herbal supple-
ments, additional vitamins and minerals, and recently 
live microorganisms have been considered by research-
ers for cancer management, i.e., preventing, treating, and 
reducing complications [9].

Anti-cancerous properties of probiotics, the live and 
beneficial microorganisms, marketed as food or supple-
ments, have been frequently reviewed in previous stud-
ies. These properties can be reached by shifting the 
induced dysbiosis to eubiosis and homeostasis of micro-
flora, and following advantages of normalizing cellu-
lar processes, metabolism, physiological pathways, and 
immunity [8, 10]. On another hand, the positive effects of 
probiotics on chemotherapy-induced side effects, and on 
gastrointestinal microbial homeostasis, especially in the 
microbiota- directly related cancers, like colorectal have 
been reported in recent studies [11–13].

Synbiotics, a combination of probiotic bacteria and 
polysaccharide as prebiotics, are less considered as 
adjuvant therapy in cancer cases, especially in cancers 
indirectly related to intestinal flora [14]. According to 

our literature review, this is the first clinical trial on the 
effects of synbiotics supplementation in reducing che-
motherapy-induced side effects in breast cancer patients. 
Therefore, this double-blind placebo-controlled clinical 
trial aimed to evaluate the effect of oral intake of synbi-
otics supplements on common chemotherapy-induced 
complications, including nausea/vomiting, defecation 
problems, fatigue, pain, sleep quality, anorexia, and men-
tal status in these patients.

Materials and methods
Study design
This double-blind randomized clinical trial was con-
ducted in Firuzgar General Hospital, affiliated to Iran 
University of Medical Sciences, in Tehran, between 
April 2021 and April 2022. The project of this study 
was approved by the ethics committee of the Iran Uni-
versity of Medical Sciences (code number: IR.IUMS.
REC.1400.050) and was registered in the Iranian 
Registry of Clinical Trials (IRCT) (registered code: 
IRCT20091114002709N56).

Sample size
To calculate the sample size, according to the study 
design, Cochran’s sample size formula was used con-
sidering a type I error of 5% (α = 0.05) and SD power of 
80% (β = 0.20) for all outcomes, such as pain, sleep qual-
ity, anorexia, and fatigue. Mean ± SD was calculated for 
the intervention and control groups for all variables. The 
largest calculated sample size was for fatigue. Consider-
ing fatigue as the primary outcome in this study and 20% 
dropout, a sample size of 37 participants was determined 
for each study group.

Participants
The participants consisted of 74 inpatient women with a 
definitive diagnosis of breast cancer who were admitted 
to undergo neoadjuvant or adjuvant chemotherapy and 
met the inclusion criteria. The criteria for inclusion were 
18 years of age or above with a recent definitive diagnosis 
of breast cancer by an oncologist or pathologist accord-
ing to medical records with no metastasis, one-day che-
motherapy session with at least one previous session to 
ensure that they had experienced chemotherapy-induced 
side effects following the first session, and at last four 
chemotherapy sessions with more than 2 future sessions 
after the follow-up visits. We selected the BC cases that 
were planned to get Adriamycin + Cyclophosphamide 
as chemotherapy agents, every 4 weeks. The exclusion 

Trial Registration This study was registered in the Iranian Registry of Clinical Trials (IRCT) (registered code: 
IRCT20091114002709N56) (date of registration: 5/5/2021). Direct link to the trial page: https://www.irct.ir/trial/54559.
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criteria included:1) chronic diseases, such as liver dis-
ease (ALT and AST > 100 IU/L), kidney failure (serum 
creatinine > 1.7  mg/dl), or any abnormality in plasma 
cells counting (WBC > 20,000 U/L, hemoglobin < 10 mg/
dl, platelets < 15,000 mc/L or > 400,000 mc/L), 2), previ-
ous gastrointestinal disease before cancer detection, 3) 
intake of probiotics or prebiotics or their supplements for 
two weeks before the study, 4) a history of tumor in other 
organs or any evidence of metastasis, 5) using medica-
tions or other treatments to reduce nausea, except the 
usual anti-nausea and vomiting medicines, 6) experi-
encing serious GI problems during the study, 7) a recent 
history of infection or taking antibiotics in the last three 
months, 8) reluctance to participate in the study. After 
the approval of the institutional review board, i.e., the 
educational supervisor of hospital, an informed consent 
was obtained from all patients.

Randomization and masking
A trained interviewer (a qualified dietitian) was asked to 
stratify the patients into four random blocks: A, B, C and 
D, based on their matched characteristics, (age: 18–40, 
and 40–70 years old, body mass index (BMI): 18.5–24.9, 
and 25–25,9). In the next step a statistical software was 

used to randomly allocate the patients in each block to 
either an intervention group or a control group. Ran-
domization and masking were done in order to maintain 
allocation concealment. The participants and research-
ers were masked to the type of the supplements they 
received; only the coordinator of company of supple-
ments was aware of the type of the supplements and he 
was required to keep the information until the end of the 
analysis. If deviation from the prescribed protocol had 
occurred, the data would have been analyzed by inten-
tion-to-treat (ITT) method; therefore, data analysis at the 
end of the study was performed with due consideration 
to randomization that was done at the beginning of the 
study.

Study protocol
The details of the study were explained to every single 
patient and their companions. After obtaining informed 
consent from the patients, we filtered them based on our 
inclusion and exclusion criteria, and eligible participants 
were randomized to receive placebo or synbiotics supple-
ments. During the first visit, the trained dietitian distrib-
uted a demographic questionnaire among the patients 
to collect basic information, such as age, marital status, 
smoking status, education, history of surgery, date of 

Fig. 1 Consort diagram of study design
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cancer diagnosis, the sessions of chemotherapy, medicine 
or supplement use, and chronic or acute disease history. 
Then, as the pre-test, seven validated questionnaires on 
experiences of chemotherapy-induced side effects were 
distributed among the patients by the same individual. 
The reliability and validity of the questionnaires were 
approved in previous study on cancer patients. Moreover, 
the International Physical Activity Questionnaire (IPAQ) 
was completed by the researchers to check the patients’ 

physical activity levels, based on metabolic equivalent-
h/d (MET-h/d), and a 24-h dietary recall to assess dietary 
intakes. After the pre-test, each woman received 56 cap-
sules of synbiotics or placebo. They were requested to 
take one capsule twice a day, after their main meals, and 
to store them in the refrigerator below 4 °C. Four weeks 
later, in the next chemotherapy session, the question-
naires on experiences of chemotherapy-induced side 
effects were given to the patients for the second time, and 

Table 1 Baseline characteristics of participants
Baseline characteristics Groups

Synbiotics
(n = 34)

Placebo
(n = 33)

P value

Age (years) 53.58 ± 11.34 51.00 ± 12.53 0.3902*
Education illiterate 1 (%2.9) 0 (%0 ) 0.0791

elementary 12 (%35.3 ) 9 (%27.3)
High school 18 (%52.9) 13 (%39.4)
university 3 (%8.8) 11 (%33.3)

Disease history none 30 (%88.2) 27 (%81.8) 0.4141

diabetes 2 (%5.8) 5 (%15.2)
dyslipidemia 2 (%5.9) 1 (%3)

Chemotherpy type adjuvant 17 (%50) 19 (%57.6) 0.5341

Neuadjuvant 17 (%50) 14 (%42.4)
Occupation Non-employee 25 (%73.5) 23 (%69.7) 0.7281

Employee 9 (%26.5) 10 (%30.3)
Smoking yes 8 (%23.5) 5 (%15.2) 0.3861

No 26 (%76.5) 28 (%84.8)
Marriage Single 5 (%14.7) 7 (%2.21) 0.4781

Married 29 (%85.3) 26 (%78.8)
Tumor Surgery yes 17 (%50) 19 (%57.6) 0.5341

No 17 (%50) 14 (%42.4)
None 13 (%38.2) 9 (%27.2)

Supplements intake Multivitamin 10 (%29.4) 8 (%24.2) 0.3291

Vitamin D 19 (%55.8) 20 (%60.6)
Calcuim 6 (%17.6) 9 (%27.2)

Medication (except for common medicines) None 30 (%88.2) 27 (%81.8) 0.4141

Diabetes 2 (%5.9) 5 (%15.2)
Dyslipidemia 2 (%5.9) (%3)

Chemotherapy session Second 22 (%64.7) 20 (%60.6) 0.3491

Third 8 (%23.5) 5 (%15.2)
Forth 4 (%11.8) 8 (%24.2)

Quantitative data reported as mean ± SD, and qualitative data reported as number (%)
1Between-group analysis conducted via chi-square test
2Parametric and non-parametric quantitative variables assessed via Independent-Samples T test ¥ or Mann-Whitney*, respectively

Table 2 Physical activity of participants at baseline, week 4, and week 8
Baseline Week 4 Week 8

Physical activity severity Synbiotics (n = 34) Placebo (n = 33) Synbiotics (n = 34) Placebo (n = 33) Synbiotics (n = 34) Placebo (n = 33)
Mild 28 (%82.4) 29 (%87.9) 29 (%85.3) 29 (%87.9) 31 (%91.2) 31 (%93.9)
Moderate 6 (%17.6) 4 (%12.1) 5 (%14.7) 4 (%12.1) 3 (%8.8) 2 (%6.1)
Severe 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0)
P value1 0.526 0.756 0.667
Data reported as number (%)
1Between-group comparison conducted via Chi-square test.
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anthropometric measurement was repeated. Then, 56 
more capsules were given to the patients to take for the 
next four weeks, until the last visit. In the third visit, all 
procedures in previous sessions were repeated.

Characteristics of synbiotics and placebo
The synbiotics supplement and placebo capsules were 
identical (Lactocare®) and were made by ZistTakhmir 
Company, Tehran, Iran. Each capsule weighed 450  mg 
and contained 12 safe and useful probiotic strains (Lac-
tobacillus rhamnosus, Lactobacillus casei, Lactobacillus 
acidophilus, Lactobacillus bulgaricus, Bifidobacterium 
breve, Bifidobacterium longum, Lactobacillus helveticus, 
Lactobacillus lactis, Lactobacillus paraplantarum, Bifi-
dobacterium bifidum, Streptococcus thermophilus and 
Lactobacillus gasseri) with a dose of 1 × 109 CFU, and 21 g 
fructooligosaccharides as prebiotic. The placebo con-
tained starch, and was similar to the supplement in color, 
odor, and shape. Supplement and placebo were packed 
in identical packages and labeled as either A or B by the 
company assistant to guarantee blinding. It was a dou-
ble-blind study, both the patients and investigators were 
unaware of the administered product.

Anthropometric assessments
All patients were weighed in light clothes and barefoot on 
Seca digital scale with an accuracy of 0.5  kg. Moreover, 
they were asked to stand straight back and heels against 
the wall and look straight forward, then a thin non-elastic 
tape meter was used to measure their height to the near-
est 0.1  cm [15].BMI was calculated as body weight (kg) 
divided by height in meters squared (m2). The Interna-
tional Physical Activity Questionnaire (IPAQ) was used 
to assess the physical activity level, based on metabolic 

equivalent-h/d (MET-h/d) [16]. In order to measure waist 
circumference (cm), the patients were asked to stand 
upright and breathe normally, then the right ilium of the 
pelvis was located, and a thin non-elastic tape-meter, 
parallel to the floor, was used to measure waist circum-
ference with a 0.1 cm level of precision.

Dietary intake and physical activity assessments
The dietitian assessed dietary intakes of participants in 
each visit by using 24-h dietary recall at baseline to 4 and 
8 weeks after intervention. Data were analyzed by Nutri-
tionist IV software (First Databank, San Bruno, Calif, 
USA) modified for Iranian food. The physical activity of 
participants was measured by using the International 
Physical Activity Questionnaire (IPAQ) at baseline to 4 
and 8 weeks after intervention.

Questionnaires of outcome assessment
Defecation quality assessment: Bristol stool form scale
Stool consistency was assessed according to the Bristol 
Stool Scale adopted from Lewis et al. [17], a visual scale 
that classifies feces into seven categories according to the 
thickness and colonic transit time. This scale represents a 
spectrum with scores ranging from 1 to 7, where 1 equals 
very dried feces, while 7 means completely liquid feces. 
Scores 3, 4, and 5 are considered as normal feces. Dur-
ing each visit, a printed picture of this categorization was 
shown to the patients, and they determined their pre-
dominant stool pattern within the previous four weeks.

Nausea and vomiting assessment: rhodes index of nausea 
and vomiting -form2 (INV2) index
Rhodes IVN2 index, developed by Rhodes et al. in 1986 
[18], is a valid measurement tool for. assessing three sub-
scales, including (1) frequency, distress, and amount of 
nausea, (2) frequency, distress, and amount of vomiting, 
and (3) frequency and distress of retching. It consists of 
eight multiple-choice questions. The scoring and inter-
pretation are based on the Likert rating. Each question 
could get between 0 and 4 scores. Accordingly, we added 
the scores of each question together, to calculate the total 
score ranging from 0 to 32. A higher score means more 
nausea and vomiting, and vice versa.

Fatigue assessment: cancer fatigue scale (CFS Questionnaire)
To assess fatigue in participants, we used the Persian ver-
sion of the Cancer Fatigue Scale Questionnaire (CFS), the 
reliability and validity of which were approved previously 
[19, 20]. This concise questionnaire comprises 15 Likert-
type items and 3 subscales assessing physical, affective, 
and cognitive aspects of fatigue. The ratings are assigned 
the values 1 to 5 (where 1 = not at all, 2 = a little, 3 = some-
what, 4 = a lot, and 5 = very much) [21, 22]. The scores 
of each item were marked by the interviewer according 

Table 3 Anthropometric characteristics of participants
Groups

Anthropometric 
variables

Synbiotics
(n = 34)

Placebo
(n = 33)

P 
value

Height (cm) 161.20 ± 4.23 161.12 ± 5.21 0.942¥

Weight (kg) baseline 64/16 ± 6.46 65.69 ± 7.75 0.517*
Week 4 64.47 ± 6.23 65.52 ± 8/07 0.692*
Week 8 64.62 ± 6.09 65.19 ± 8.43 0.750*

BMI (kg/m2) baseline 24.62 ± 2.45 25.25 ± 2.48 0.301*
Week 4 24.76 ± 2.37 25.19 ± 2.62 0.603*
Week 8 24.82 ± 2.24 25.12 ± 2.63 0.783*

Waist circumfer-
ence (cm)

baseline 86.79 ± 9.60 87.15 ± 10.62 0.886¥

Week 4 86.97 ± 9.42 86.90 ± 10.83 0.980¥

Week 8 87.26 ± 9.17 86.84 ± 10.88 0.886¥

Data reported as number (%)
1Between-group comparison conducted via Chi-square test.
data reported as mean ± SD

Repeated Measures ANOVA was used to analysis of time-effect1, group-effect2, 
and time-group-effect3 between-groups comparison conducted via Repeated 
Measures ANOVA
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Groups
Energy and nutrients intake Synbiotics

(n = 34)
Placebo
(n = 33)

1P value 2P value 3P value

Energy
(Kcal/d)

Baseline 1538.81 ± 436.68 1694.89 ± 483.68 0.208 0.163 0.306
Week 4 1704.93 ± 412.79 1491.58 ± 483.68
Week 8 1740.15 ± 431.56 1420.33 ± 527.00
P value4 < 0.001 < 0.001

Carbohydrate
(gr/d)

Baseline 210.73 ± 58.64 216.19 ± 73.09 0.524 0.623 0.238
Week 4 228.10 ± 58.60 204.32 ± 68.73
Week 8 231.87 ± 61.71 194.04 ± 65.01
P value4 0.068 0.072

Protein
(gr/d)

Baseline 68.49 ± 13.99 61.97 ± 19.91 0.015 0.004 0.003
Week 4 70.77 ± 14.20 59.91 ± 18.89
Week 8 80.53 ± 14.21 62.18 ± 21.25
P value4 < 0.001 0.099

Fat (gr/d) Baseline 63.10 ± 17.31 64.76 ± 19.53 0.059 0.041 0.064
Week 4 68.44 ± 20.90 54.40 ± 20.63
Week 8 67.40 ± 23.73 52.66 ± 21.19
P value4 0.060 < 0.001

Fiber (g/d) Baseline 38.91 ± 17.77 36.44 ± 10.56 0.060 0.023 0.353
Week 4 38.20 ± 18.22 35.36 ± 8.66
Week 8 38.22 ± 18.41 33.59 ± 9.19
P value4 0.628 0.013

Saturated fatty acids (g/d) Baseline 15.62 ± 4.61 15.78 ± 3.59 0.012 0.656 0.935
Week 4 15.39 ± 3.80 15.24 ± 3.09
Week 8 15.31 ± 3.87 15.51 ± 2.43
P value4 0.748 0.094

Poly unsaturated fatty acids (g/d) Baseline 10.15 ± 5.92 11.95 ± 5.78 0.855 0.861 0.859
Week 4 10.97 ± 6.20 11.13 ± 6.78
Week 8 11.69 ± 6.03 10.55 ± 6.22
P value4 0.548 0.081

Mono unsaturated fatty acids (g/d) Baseline 28.66 ± 10.58 31.03 ± 10.35 0.571 0.391 0.638
Week 4 29.39 ± 10.75 30.82 ± 10.93
Week 8 30.13 ± 10.88 30.15 ± 10.83
P value4 0.891 0.488

Trans fatty acids (g/d) Baseline 0 0 1.000 1.000 1.000
Week 4 0 0
Week 8 0 0
P value4 1.000 1.000

cholesterol (g/d) Baseline 204.33 ± 57.50 206.38 ± 62.10 0.080 0.814 0.668
Week 4 203.77 ± 56.33 211.01 ± 55.24
Week 8 186.64 ± 60.82 193.85 ± 52.38
P value4 0.061 0.073

Iron (mg/d) Baseline 12.34 ± 1.58 12.50 ± 2.21 0.296 0.140 0.965
Week 4 12.57 ± 1.59 12.78 ± 1.50
Week 8 12.79 ± 1.31 12.39 ± 1.33
P value4 0.051 0.062

Magnesium (mg/d) Baseline 310.50 ± 69.96 305.81 ± 80.48 0.132 0.410 0.412
Week 4 316.43 ± 83.57 295.46 ± 83.81
Week 8 301.74 ± 77.98 282.33 ± 83.84
P value4 0.337 0.062

Table 4 Dietary intakes of participants at baseline, week 4, and week 8.
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to the patient’s response. The total score of the ques-
tionnaire ranged from 0 to 60 points. The higher score 
reflects more fatigue.

Pain assessment: McGILL pain questionnaire (MPQ)
The experience and severity of pain among patients were 
measured by using the Persian version of McGILL pain 
questionnaire (MPQ) the reliability and validity of which 
were approved in a study by Khosravani et al. on cancer 
patients in Iran [23]. It consists of 78 pain-descriptive 
words arranged into 20-word collections. The patients 
could choose only one word from each collection. If 2 
words were selected for describing their pain, the word 
with higher score was considered. The total score of MPQ 
is calculated by the sum of the scores of all collections. 
The total score ranges 0–78 scores (0 means no word is 
chosen, and 78 means the last description in all collec-
tions is chosen. A higher score reflected more severe pain 
[24].

Anorexia assessment: functional assessment of anorexia and 
cachexia therapy (FAACT) questionnaire- anorexia cachexia 
subscale (AC/S) -12 part
To assess anorexia and appetite status of the patients, 
we used AC/S-12 that is the fourth part of FAACT, a 
validated questionnaire to evaluate the quality of life in 
cancer patients. AC/S-12 subscale has been frequently 

performed in previous studies to assess anorexia and 
cachexia in cancer patients. It’s validity and reliability 
have been previously confirmed [25]. These subscales 
contain 12-items ranging from 0 to 4 scores (0 = not at 
all, 1 = a little bit, 2 = somewhat, 3 = quite a bit, and 4 = a 
lot). The total score ranges from 0 to 48 that is the sum 
of scores of all 12 items. Higher score represents a better 
appetite [26].

Sleep quality assessment: persian version of the Pittsburgh 
sleep quality index (PSQI)
To assess the sleep quality of patients, the Persian version 
of the Pittsburgh Sleep Quality Index (PSQI), designed 
by Buysse et al. in 1989 [27], was used. The reliability and 
validity of the Persian version of PSQI have been con-
firmed by Farrahi Moghaddam et al. who examined its 
sensitivity (100%,) specificity(93%), and Cronbach’s alpha 
(0.89% ) [28]. The questionnaire includes 19-items on 
seven features of sleeping quality, latency, duration, effi-
ciency, disturbances, medication use, and daytime prob-
lems. Each item is rated on a four-point scale (0–3) where 
0 indicates a high quality of sleeping, and 3 represents a 
poor sleep quality. The total score of PSQI ranges from 0 
to 21. A higher score is indicative of worse sleep quality 
[29].

Groups
Energy and nutrients intake Synbiotics

(n = 34)
Placebo
(n = 33)

1P value 2P value 3P value

Zinc (mg/d) Baseline 6.91 ± 1.08 8.03 ± 1.53 0.025 0.101 0.745
Week 4 7.23 ± 1.05 7.55 ± 1.34
Week 8 7.35 ± 1.05 7.35 ± 1.37
P value4 0.074 0.082

Calcium (mg/d) Baseline 568.44 ± 262.85 678.26 ± 239.02 < 0.001 < 0.001 0.079
Week 4 611.06 ± 282.22 614.42 ± 264.21
Week 8 765.52 ± 279.64 572.39 ± 228.17
P value4 < 0.001 0.001

Vitamin D (µg/d) Baseline 1.36 ± 1.32 1.85 ± 1.68 0.385 0.103 0.741
Week 4 1.33 ± 1.29 1.62 ± 1.56
Week 8 2.58 ± 5.50 1.35 ± 1.52
P value4 0.428 0.092

Vitamin C (mg/d) Baseline 71.18 ± 23.32 56.19 ± 28.20 < 0.001 < 0.001 < 0.001
Week 4 77.03 ± 25.88 55.33 ± 25.53
Week 8 84.49 ± 27.81 53.94 ± 26.49
P value4 < 0.001 0.287

Copper (mg/d) Baseline 1.26 ± 0.35 1.19 ± 0.36 0.070 0.863 0.233
Week 4 1.16 ± 0.28 1.06 ± 0.23
Week 8 1.21 ± 0.32 1.13 ± 0.45
P value4 0.165 0.115

data reported as mean ± SD

Repeated Measures ANOVA was used to analysis of time-effect1, group-effect2, and time-group-effect3 between-groups comparison conducted via Repeated 
Measures ANOVA

Table 4 (continued) 
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Mental status assessment: PHQ-9 questionnaire
To assess the mental status of the patients, we employed 
the Persian version of Patient Health Questionnaire-9 
(PHQ-9) the validity and reliability of which were 
approved by Dadfar et al. in 2018 [30]. This self-reported 
questionnaire is made up of 9 items evaluating the exis-
tence and severity of anxiety and depression over the past 
2 weeks, based on the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV) criteria. Each item is rated 
on a four-point Likert scale (0: not at all, 1: some days, 
2: more than half of the days, 3: almost every day). The 
total score ranges from 0 to 27. The severity cut-points 
include < 5 (none), 5–9 (mild), 10–14 (moderate), 15–19 
(almost severe), and > 19 (severe). In terms of quantity 
and comparison, scores closer to 27 imply the severity of 
the problem [31, 32].

Safety of assessment
All participants were in contact with the researcher 
from the beginning to the end of the follow-up visits via 
telephone. They were asked to report any experience of 
unexpected or critical symptoms and signs.

Statistical analysis
Participants were compared on different baseline char-
acteristics; therefore Independent-sample t-test and 
Mann-Whitney U-test analyses were employed based on 
normal and non-normal distribution, respectively. Nor-
mality of variables was assessed by Shapiro-wilk test. The 
comparison of qualitative variables was performed by 
using Chi square analysis. The quantitative and qualita-
tive data were represented as mean ± SD and numbers 
(%), respectively. Repeated measures ANOVA was per-
formed to determine the changes of dietary intake of the 
participants during the study (time effect), the difference 
between placebo and synbiotics intake (group effect), and 
the interaction of time and group on changes of partici-
pants’ dietary intake (time-group effect). To determine 
the effects of synbiotics supplementation on each che-
motherapy-induces side effect, Generalized Estimating 
Equations (GEE) model was used after transforming big 
data to longitudinal data. All analyses were performed by 
Statistical Package for the Social Sciences (SPSS) version 
23.0 (Chicago, IL, USA). P value < 0.05 was considered 
statistically significant.

Results
Between April 2021 and April 2022 and after the assess-
ment of 85 primary eligible patients, 74 patients were 
randomly allocated to synbiotics and placebo groups 
(Fig.  1). Some patients were initially excluded (n = 11) 
since they were reluctant to participate in the study 
(n = 6), were on another intervention (n = 1), or were 
infected by COVID-19 (n = 4). Also, during the follow-up 

period, we lost 3 patients in the synbiotics group due to 
death (n = 1) and chemotherapy (n = 2); similarly, we lost 
4 patients in the placebo group due to death (n = 2) and 
reluctance to continue the study (n = 2). Ultimately, the 
final analysis was performed on 34 patients in the synbi-
otics and 33 patients in the placebo groups.

The homogeneity of the baseline features was shown in 
two groups (Table  1). The mean ages were 53.58 ± 11.34 
and 51.50 ± 12.53 years in the synbiotics and control 
groups, respectively. There were no significant differ-
ences between the study groups in assessed demographic 
characteristics (age, education, history of chronic disease, 
chemotherapy type, occupation, smoking status, mar-
riage status, surgery status, chemotherapy session, sup-
plements or medicines usage) at baseline (Table 1).

Furthermore, there were no significant differences in 
physical activity levels (Table  2) and anthropometric 
measurements (weight, height, BMI, and waist circum-
ference) between the two groups at the beginning and 
also at the end of the study (Table 3). No significant dif-
ference was reported between the two groups at the end 
of study, within group changes were not significant either. 
There was no evidence of adverse or unexpected effects 
following supplements or placebo consumption during 
the entire time of intervention. The energy, micro- and 
macronutrients intake of the two groups are shown in 
Table  4, separately, in three times of assessments, i.e., 
at baseline 4 weeks and 8 weeks after intervention. In 
addition, there were no significant differences between 
the two groups in their dietary intake, except for pro-
tein (P = 0.004), fat (P = 0.041), fiber (P = 0.023), calcium 
(P < 0.001) and vitamin C (P < 0.001). The rest of the nutri-
tional intakes were homogenous. At the end of the study, 
compared to the baseline, in the synbiotics group the 
intake of energy (P < 0.001), protein (P < 0.001), calcium 
(P < 0.001) and vitamin C (P < 0.001) increased, whereas 
in the placebo group the intake of energy (P < 0.001), 
fat (P < 0.001), fiber (P = 0.013) and calcium (P = 0.001) 
decreased (Table 4).

The total scores of each chemotherapy-induced side 
effects are reported in Table  5 at baseline, 4 weeks and 
8 weeks after intervention for the synbiotics and placebo 
groups.

Based on the visual Bristol scale, we observed a clear 
significant improvement in defecation quality of patients 
at the end of study in the synbiotics group compared to 
that of the placebo group (P = 0.005) (Fig.  2). Accord-
ing to the GEE analysis, taking synbiotics could poten-
tially ameliorate the defecation problems in these 
patients for about 15 time more than placebo (OR: 
15.61; 95% CI: (12.35–67.22)). As presented in Tables  6 
and 8 weeks after taking synbiotics supplementation, 
there was a 100 reduction in the incidence of diarrhea 
among patients with diarrhea in the synbiotics group 
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(100% improvement). This efficient effect was observed 
after 4 weeks, too. Whilst, in the placebo group, after 8 
weeks, 18 out of 20 patients still reported diarrhea, (15% 
improvement). In addition, only 1 out of 14 patients with 
constipation in the synbiotics group reported this abnor-
mal defecation 4 and 8 weeks after intervention (92.8% 
improvement). While, all 12 patients with constipation in 
the placebo group, still had the same problem at the end 
of the study (0% improvement).

The changes of nausea/vomiting complication are 
shown in Fig. 3. As it is shown in the table, 8 weeks after 
the consumption of synbiotics supplements, the severity 
of nausea/vomiting significantly decreased in the synbi-
otics group, compared to the first visit (P = 0.015); how-
ever, no significant difference was observed at week 4. 
Although nausea/vomiting experience increased in the 
placebo group during the study, it was not statistically 
significant. In general, there was no statistically signifi-
cant difference between the two groups (Table 5).

A significant reduction was reported in fatigue sever-
ity in the synbiotics group after 8 weeks, compared to the 
first visit (P < 0.001). This significant reduction was also 
observed at week 4 (P < 0.001). Nevertheless, the severity 
of fatigue increased in the placebo group (P = 0.032) after 
8 weeks compared to the initial values (Fig. 4).

There was a slight decrease in the score of the patients’ 
mental status in the synbiotics group during the study 
(improvement), whereas a high decrease was reported 
in the placebo group (worsening). Nonetheless, none of 
these changes were significant (Fig. 5).

According to the AC/S questionnaire score, com-
pared to the first visit, anorexia decreased significantly at 
the end of the study (P < 0.001) in the synbiotics group. 
This was also significant at week 4 (P < 0.001). But these 
changes in anorexia were not statistically significant com-
pared to the changes in the placebo group. Whereas, 
based on VAS score, there was a significant difference 
between two groups (P = 0.015), but there was no signifi-
cant difference after adjusting the confounders (protein, 
fat, fiber, calcium and vitamin C intake) (Fig. 6).

Despite the reduction of pain severity in the synbiot-
ics group during the study period, it was not statistically 
significant (Fig. 7).

The changes of sleep quality of participants are pre-
sented in Fig.  8. As it can be seen, they did not vary 
significantly during the study within each group. Addi-
tionally, there was no significant difference in sleep qual-
ity between the two groups at the end of the study.

Patients in the synbiotics group gained weight, while 
the patients in the placebo group lost weight during the 
study period, but the changes were not statistically sig-
nificant between the two groups at the end of study and 
also within each group compared to the baseline.
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Despite the increment of BMI in the symbiotic group 
and the reduction of BMI in the placebo group, there was 
no statistically significant difference, neither between 
the two groups, nor within each group compared to the 
baseline.

Waist circumference didn’t change significantly dur-
ing the study time compared to the first visit within each 

group. There was no significant difference between two 
groups at the end of the study (Figs. 9 and 10).

No signs of side effects were reported by the patients 
during the study.

Fig. 3 Changes of nausea/vomiting severity in synbiotics and control groups during the study. Higher score means more nausea/vomiting

 

Fig. 2 Changes of defecation quality weight in synbiotics and control groups during the study. Higher score means worst defecation quality
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Discussion
To the best of our knowledge, to date, this is the first 
randomized clinical trial to assess the contributory 
effects of oral synbiotics intake on common side effects 
of chemotherapy, such as nausea and vomiting, defeca-
tion quality, fatigue, sleep quality, anorexia, and men-
tal status in women with breast cancer. Due to annual 
increase of breast cancer around the world, and the 

disruptive effects of chemotherapy agents on the quality 
of patients’ lives as the main treatment to control breast 
tumors, we conducted this randomized clinical trial to 
realize if synbiotics therapy can effectively reduce com-
mon annoying complications of chemotherapy. So far, all 
studies investigating the effects of synbiotics on breast 
cancer have examined the paraclinical indicators or were 
conducted on breast cancer survivors after completing 

Fig. 5 Changes of mental health in synbiotics and control groups during the study. Lower score means better mental status

 

Fig. 4 Changes of fatigue severity in synbiotics and control groups during the study. higher score means more fatigue
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chemotherapy courses [33–35], and none of the studies 
have focused on the complications that patients experi-
ence especially during chemotherapy. The results indi-
cated that the consumption of synbiotics supplements 
for 8 weeks can significantly improve fatigue and defeca-
tion quality in breast cancer patients with no side effects. 
Moreover, anorexia, nausea and vomiting were signifi-
cantly reduced in the synbiotics group compared to the 
first visit, even though, they were not significant com-
pared to the placebo group.

Several studies have focused on the beneficial effects 
of live bacteria on cancer outcomes. Likewise, in their 
systematic review, Eslami et al. ( 2019 ) claimed that 
using probiotic microorganisms can beneficially affect 
the management and treatment of colorectal cancer 
through positive alteration of intestinal microflora, 
fighting against inflammation, reducing cytotoxic and 
genotoxic agents, suppressing tumor cell proliferation, 
growth and metastasis, and invigorating gut permeabil-
ity [36]. On the other hand, Lages et al. in their random-
ized clinical trial (2018 ) on 36 patients with head and 
neck cancers who had undergone surgery, found that the 
intake of synbiotics for 5 to 7 days after surgery, could 
not significantly alter diamine oxidase as a marker for 

gastrointestinal permeability [37]. This failure was attrib-
uted to the unsuitability of DAO as the best marker for 
gut penetrance, not the uselessness of probiotics [14]. 
Few studies have assessed the impact of live microor-
ganisms on the complications of cancer treatments. 
According to Lu et al. ( 2019 ), only 3 studies compared 
the effects of probiotics on chemotherapy-induced diar-
rhea with placebo during treatment and one study was 
conducted on the prevention of diarrhea in patients with 
different cancers. They found that probiotics could lower 
the severity of diarrhea, but it is not effective in mild to 
moderate severity. However, the majority of studies were 
on colorectal cancer or leukemia, and none was on breast 
cancer [38]. The results of our study indicated that none 
of the participants in the synbiotics group reported diar-
rhea of any severity. None of the patients suffering from 
diarrhea in the synbiotics group reported this complica-
tion at first, even 4 weeks after the intervention. This is 
in line with the results of the study by Linn et al. (2019), 
who after a 3-week intervention found that the simulta-
neous intake of Lactobacillus acidophilus and Bifidobac-
terium animalis, 3 times a day, can potentially reduce the 
incidence and the severity of diarrhea in cervical cancer 
patients under radiotherapy, and reduce the need for 

Fig. 6 Changes of anorexia severity in synbiotics and control groups during the study. Higher score means less anorexia
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Loprimide [39]. However, some studies do not support 
the effects of probiotics on diarrhea in cancer patients. 
Similarly, a meta-analysis in 2017 rejected the positive 
prophylactic effects of probiotics in reducing toxic treat-
ment-induced diarrhea [40]. This discrepancy between 
non-supportive results and ours, could be due to our 
different supplement composition. Most of the studies 
assessed in this meta-analysis had applied only one or 
two strains, while the synbiotics supplement in this study 
contained 12 different bacteria and a prebiotic combined 
with probiotics. The better effectiveness of multiple pro-
biotics strains is confirmed by previous evidence [41]. 
The underlying mechanisms of synbiotics on chemo-
therapy-induced diarrhea are not clear, yet. But evidence 
suggests that probiotics may improve diarrhea through 
reducing intestinal acidity, reducing pathogens prolifera-
tions, affecting immunity and lowering intestinal inflam-
mation levels, and suppressing the apoptosis of epithelial 
cells as the main causes of diarrhea in invasive treat-
ments. Moreover, probiotics protect villus against atro-
phy which leads to up-regulation of lactase and better 
lactose tolerance [39]. Furthermore, the beneficial effects 
of probiotics on diarrhea by protecting and improving 

mucosal barrier against chemotherapy agents detriments, 
are mentioned by current study [13].

The results of this study are consistent with those of 
the study by Reyna-Figueroa et al. (2019) on 60 leuke-
mia children undergoing chemotherapy. They found that 
the intake of Lactobacillus rhamnosus ,twice a day dur-
ing the entire chemotherapy period, improved consti-
pation and nausea/vomiting as well [13]. In our study, 
only one patient out of 14 suffering from constipation, 
reported this abnormal defecation 8 weeks after sym-
biotic therapy. In addition, our results showed that the 
severity of nausea/vomiting significantly reduced at the 
end of the intervention period compared to the first visit. 
The difference between the results of the study by Reyna-
Figueroa and ours, could be attributed to different dos-
ages applied in two studies. The dosage of Lactobacillus 
rhamnosus in their study was 5 times higher than the 
dosage we used in our supplement. Another compatible 
study conducted on 100 cancer patients of various types 
in China (2014) showed that in addition to diarrhea, the 
constipation-induced chemotherapy improved 4 weeks 
after the consumption of Bifidobacterium [42]. Likewise, 
a study in 2018 investigated the effect of Bacillus licheni-
formis (three times a day) on consumption during the 

Fig. 7 Changes of pain severity in synbiotics and control groups during the study. Higher score means more pain
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entire radiotherapy period on 160 pediatric patients with 
central nervous system cancer. According to the results, 
in addition to significant improvement in diarrhea, the 
severity of nausea/vomiting significantly reduced [43]. 
The fact that there was no significant difference between 
our synbiotics and placebo group regarding nausea/vom-
iting, could be due to the low sample size or adjusting 
large numbers of cofounders in statistical analysis.

Probiotics increase mucin secretion which leads to the 
prevention of dysmotility and modulates defecation vol-
ume and texture [13].On the other hand, they enhance 
the load of useful bacteria in the intestine which in turn 
results in higher fermentation and production of fer-
mented short chain fatty acids, like acetic acid that cause 
peristalsis stimulation, better intestinal transition, and 
easier defecation [42]. All these can be considered as pos-
sible ameliorating effect of probiotics on constipation. In 
addition, prebiotics are found to be able to rise ferment-
able products including shore chain fatty acids, vitamin 
B and K and potentially boost the beneficial effects of 
symbiotic supplementation [44]. Following the toxic and 
inflammatory impacts of chemotherapy in gastrointes-
tinal and central nervous system, these are the triggers 

of upper gastrointestinal tract symptoms, like nausea/
vomiting.

One of the probable mechanistic pathways of synbiotics 
on nausea/vomiting is that probiotics decrease inflamma-
tion levels and protect immune barriers, and down-reg-
ulate the pre-inflammatory cytokines (e.g., TNF-α, IL-6, 
IL-8, IL-1β) that results in suppressing the toxic effects of 
chemotherapy drugs [43]. This mechanism is confirmed 
by Diop et al. who conducted a study on patients expe-
riencing upper gastrointestinal problems. They reported 
that taking Lactobacillus acidophilus and Bifidobacte-
rium longum for 3 weeks, significantly relieved stress-
induced nausea/vomiting. In line with our results and all 
mentioned publications, also a meta-analysis on 11 ran-
domized clinical trials in 2020 showed that using probi-
otics/synbiotics preoperatively as an easy and low-cost 
administration, in colorectal cancer surgery volunteers, 
had a significant beneficial effect on postoperative gas-
trointestinal outcomes [44]. This achievement is consis-
tent with the results of the systematic review by Araújo 
et al. in 2023 [45]. However, the traditional therapeutic 
approach, such as using antidiarrheal or bulk-forming 
medication, did not have a remarkable efficacy [44].

Fig. 8 Changes of sleep quality in synbiotics and control groups during the study. Higher score means less sleep quality
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Among non-gastrointestinal side effects, we observed a 
significant reduction in fatigue experience in both week 4 
and week 8 in the synbiotics group. In contrary, the pla-
cebo group experienced more fatigue at the end of study. 
These changes were also statistically significant between 
the two groups and didn’t change even after adjusting 
the confounders. These results are in line with those of 
the study by Lee et al. (2014,) who reported that probiot-
ics consumption (L. rhamnosus and L. acidophilus) with 
a dosage of 5 × 109 CFU for 12 weeks could significantly 
reduce the severity of cancer-induced fatigue in colorec-
tal cancer patients. Additionally, they found a significant 
improvement in patients’ mental health [12]. Cancer or 
cancer treatments-induced fatigue usually is accompa-
nied by depression or anxiety. Dysbiosis and following 
Genomic and/or biochemical changes caused by chemo-
therapy as a toxic intervention, may trigger some brain 
associated interactions that are responsible for psycho-
logical problems and fatigue experience. They all refer 
to the gut-brain axis and the tight connection between 
the gut microbiome and the nervous system [12, 46, 47]. 
There are several studies that have confirmed the pro-
phylactic effects of pro-/syn- biotics supplementation on 
non-cancerous related fatigue or psychological problems 

[48, 49]. Accordingly, the review article by Chudzik et al. 
in 2021 mentioned that pre-, pro- and post-biotics are 
potentially associated with better mood and lower bio-
markers of depression [46], and the systematic review by 
Roman et al. in 2018 confirmed the potential modulator 
roles of probiotics on the inflammation levels and anxiety 
features in cancer fatigue syndrome (CFS) [49]. Although, 
we did not find a statistically significant reduction in 
changes of mental status, the reduction of PHQ-9 score 
in the synbiotics group (improvement), and increment 
of it in the placebo group (worsening) was visible. There 
was no significant difference in our patients’ mental sta-
tus, which could be due to the small sample size and the 
large number of confounder variables. Furthermore, pre-
vious studies were mostly conducted in mild conditions, 
but patients in our study were undergoing chemotherapy, 
an aggressive inflammatory condition. Based on current 
evidence, pre, pro or synbiotics interventions are more 
effective in mild inflammation compared to high inflam-
matory situations [50]. On the other hand, the benefi-
cial impacts of high fiber diets on psychological health 
and CFS are suggested in previous evidence. Increasing 
the load of Enterococcus and Streptococcus in normal 
flora can raise intestinal inflammation as well as systemic 

Fig. 9 Changes of in weight in synbiotics and control groups during the study
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inflammation that provoke fatigue experience and sever-
ity. Thus, more intake of fermentable carbohydrates and 
less Firmicutes/Bacteroidetes ratio fights the inflamma-
tion- induced fatigue and when used with probiotics, 
can have synergic effects [51]. In line with this study, we 
chose synbiotics that contain both pro- and prebiotics.

In addition to the above complications, the results of 
our study indicated that anorexia reduced significantly at 
both week 4 and week 8 although the changes of anorexia 
were not significant between the two groups. Insufficient 
dietary intake and cachexia, following the loss of appe-
tite and food aversion, is associated with lower treat-
ment response and quality of life in these patients [52]. 
Anorexia in cancer patients occurs due to pre-inflam-
matory cytokines produced by tumor cells, changes in 
appetite-related hormones, disturbing of gastrointestinal 
homeostasis and nausea/vomiting occurrence, dysregu-
lation of neurotransmitters or neuropeptides in appetite 
signaling which not only reduce the appetite, but also 
lead to other complications, like depression or pain [53]. 
The metabolic disturbance caused by anorexia and rais-
ing basal energy expenditure level in such patients lead to 
adipose tissue and lean mass breakdown, that eventually, 
end in weight loss and cachexia [54]. The relationship 

between anorexia and probiotics consumption has not 
been evaluated directly in cancer patients, but several 
experimental and in vitro studies have assessed appetite 
regulation via hormonal/neuronal signaling [55–57]. For 
example, a study on cachectic mice showed that intake 
of cancer preventive kimchi (with a standard recipe and 
added probiotics, could significantly down-regulate the 
genes related to the muscle atrophy and IL-6 levels, a 
potential factor related to the cachexia which reduces 
lipolysis, and improves the appetite [58]. Due to the 
mechanism of appetite improvement related to probi-
otics, the recent protocol by Groner in 2022 mentioned 
that probiotic supplementation may be effective in the 
amelioration of anorexia, depression, anxiety, and weight 
loss in anorexia nervosa patients. These positive effects 
can occur through gut-brain axis, and a strong associa-
tion between weight control and microbiota homeosta-
sis [59]. Also, higher neogenesis of brain cells induced 
by probiotics intake, called psychobiotics, is mentioned 
as such possible pathways [60]. The potential impact of 
probiotics on modifying GI function specially in the 
improvement of nausea/vomiting is another confirma-
tion to better appetite and food intake in chemother-
apy patients. Kazemi et al. (2020 ) suggested that the 

Fig. 10 Changes of body mass index weight in synbiotics and control groups during the study
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consumption of Lactobacillus helveticus and Bifidobac-
terium longum can significantly regulates leptin circula-
tion, an important hormone related to appetite, improve 
desire to eat, and increase energy intake, in major 
depressed patients, but they did find any significant effect 
regarding prebiotics. This study mentioned helveticus 
and longum as the most effective strains on mood [61] 
We also used the same strains in our supplement com-
position and our results are compatible with this study. 
We observed that in addition to anorexia improvement, 
energy intake raised significantly in the synbiotics group 
at the end of the study, in contrast with the patients in 
the placebo group who experienced a significant reduc-
tion in energy intake. Weight gain and BMI improve-
ments were also seen in the synbiotics group, although it 
was not statistically significant. Following cancer or can-
cer treatment-induced cachexia, about 45% of patient’s 
lost 10% of their body weight indicating that cachectic 
patients have a lower intestinal microbiome variety that 
is tightly associated with more nutritional deficiency and 
higher inflammatory biomarkers [62]. A study by Bowen 
et al. ( 2007) suggested that a 28 –day consumption of 
probiotics leads to a 5.3% weight loss in mice undergoing 
chemotherapy compared to the control groups that expe-
rienced 12.5% weight loss [63]. Furthermore, Yuan et al. 
( 2015) showed that prophylactic combination of probi-
otics with 5-fluorouracil as the chemotherapy agent, can 
potentially results in a higher average of weight in mice at 
the end of the study compared to the placebo group [64]. 
A comprehensive review by Miknevicius et al. in 2021 
has also confirmed the effectiveness of probiotics supple-
ments on preventing weight loss in cancer patients [65]. 
In contrary, Jiang et al. in their placebo-controlled clini-
cal trial in 2019, observed that the intake of probiotics 
during chemoradiotherapy of nasopharyngeal carcinoma 
ameliorated the oral mucositis, but couldn’t effectively 
prevent weight loss [66]. This discrepancy may be due 
to applying radiotherapy to the head and neck region in 
these patients that is directly related to food intake.

The improvement of diarrhea following a better intes-
tinal absorption and lower intestinal mucositis [67], as 
well as constipation and fullness amelioration that cause 
more desire to eat, are the other reasons for lower weight 
loss in probiotics or synbiotics consumers. In addition, 
it is emphasized that probiotics intake can effectively 
improve the absorption of nutrients and natural micro-
bial vitamins, better intestinal toxins exertion, and lower 
inflammatory cytokines related to losing weight in cancer 
patients [42]. Interestingly, the consumption of macro- 
and micronutrients increased in the synbiotics group; 
therefore, their protein, fat, fiber, calcium, and vitamin C 
intake increased compared to the placebo group. Addi-
tionally, there was a clear increment in energy intake in 
patients of the synbiotics group, and an obvious decrease 

of energy intake in the placebo group, compared to the 
baseline. So, this can legitimize our findings about the 
improvement of anorexia and better weight control in 
symbiotic group, compared to the placebo group. We 
observed some weight gain in the synbiotics group and 
some weight loss in the placebo group, although, none 
of these observations were statistically significant, which 
can be due to the small number of samples or the pres-
ence of many confounders. Anyway, our results are 
aligned with those of the study by Tian et al. ( 2019 ) who 
found that a 3- week consumption of Clostridium butyri-
cum by lung cancer patients reduced the weight loss 
compared to the non-consumers, but it was not statisti-
cally significant. They mentioned short follow-up period 
as the main cause of nonsignificant results [68]. The 
findings in this study are subject to certain limitations, 
including the inadequate sample size (due to the time 
of sampling in the COVID-19 pandemics, and the con-
cern of these patients and their families to get any extra 
medication during chemotherapy), and also the presence 
of many confounders (limited access to eligible patients 
meeting all inclusion criteria); therefore, we could not 
statistically analyze diarrhea and constipation separately 
and provide numbers, so we reported these two compli-
cations through descriptive analysis. One of the strengths 
of this study, was that no studies have comprehensively 
investigated the effect of synbiotics consumption on com-
mon chemotherapy-induced side effects in breast cancer 
patients. Moreover, the validity and reliability of all ques-
tionnaires in this study had been previously confirmed on 
cancer patients. In addition, lots of studies merely con-
centrated on the use of probiotics, while in our study we 
used synbiotics supplement, which is a combination of 
prebiotics and probiotics. In addition, most studies eval-
uated only one or two bacterial strains; however, we used 
12 bacterial strains in our supplement composition. Also, 
in contrast to many clinical trials with only before and 
after intervention, we designed our assessment in three 
measurement times (beginning, week 4 and week 8 after 
synbiotics supplementation), and the comparison of the 
intervention effects between different times was also sta-
tistically investigated.

Conclusion
Generally, our findings in this study showed that 8-week 
synbiotics supplementation in women with breast cancer 
undergoing chemotherapy could significantly reduce the 
severity of abnormal defecation problems and fatigue. 
Also, synbiotics seem to be promising for ameliorat-
ing nausea/vomiting, anorexia and weigh loss in these 
patients by more well-designed clinical trials with a big-
ger sample size, in future. In addition, it is recommended 
to conduct more examinations to establish a standard 
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therapeutic protocol for the administration of synbiotics 
in such patients.
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