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Kefir probiotic products on the count of Candida Albicans in
saliva of chemotherapy patients: A randomized

placebo-controlled single-blind study
Abstract

Background: Oral candidiasis is the most common infection of oral mucosa caused by
Candida albicans. A common predisposing factor for candidiasis is immune system
suppression in specific diseases such as AIDS and various cancers. This study aimed to
analyze the effect of Kefir probiotic products on the count of C. Albicans in the saliva
of chemotherapy patients.

Methods: In this single-blinded clinical trial, 50 patients were selected who have signed
informed consent forms. Patients aged 20-60 years with colon or breast cancer who
received the same chemotherapy regimen were included and those with a history of
radiation therapy, underlying diseases, using antibiotics, anti-fungal and GCSF
medicines were excluded. Matched patients in test and control groups received 100 ccs
Kefir probiotic and mineral water, respectively at a specific daily time for five weeks.
Blood and saliva samples were collected in five steps. Data were analyzed using SPSS
Version 21 and the significance level was set at p< 0.05.

Results: In saliva samples, the count of C. Albicans in the test group dropped
significantly (p<0.05), while there were no significant differences between test and
control groups in blood samples (p>0.05). Comparing the follow-up sessions, in the test
groups, WBC and Neutrophil, and in the control groups, WBC count and hematocrit
showed significant differences (p< 0.05).

Conclusion: Based on the results, using probiotic products daily over a short-term
period drops the count of oral C. Albicans. Therefore, Kefir probiotic products can be
used as an additional treatment for chemotherapy patients.
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Experimental studies have demonstrated that Lactobacillus spp. exhibit various
anti-Candida activities that have a detrimental impact on the virulence characteristics of
C. albicans. These activities include inhibiting growth, impeding the yeast to hyphae
transition, reducing adhesion, and preventing biofilm formation (1, 2). Candida is
considered normal flora in human genitalia, urinary, and digestive systems (1). The oral
cavity of 20-80% of healthy people contains this microorganism (2, 3). Candidiasis is a
very common fungal infection in many hospitals. Oral candidiasis is the most common
infection of the oral mucosa caused by Candida species in many cases. Two common
causes of candidiasis are the long-term prescription of antibiotics such as penicillin, and
the weakness of patients' immune systems amid AIDS, chemotherapy, leukemia, and
other cancers. Risk factors for oral candidiasis include diminished salivary glands
activity, foods with high carbohydrate content, smoking, diabetes, and stress (4-7).
Additionally, oral candidiasis is a common problem among elderly people. This
infection may be lethal to humans if not treated. People who undergo chemotherapy are
susceptible to oral candidiasis (8-10).
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Probiotic products have been used in the treatment and
prophylaxis of many yeast infections (11). Probiotics are
living bacteria in microbial foodstuff that have beneficial
effects on the host by reducing inflammation. A wide range
of probiotic products includes chewing tablets, dairy
products such as milk, cheese, ice cream, and regular
probiotics such as curd. In addition, a number of probiotics
are beneficial to humans through reducing infections,
allergy, lactose activity, and blood pressure (12). Recent
studies have shown that C. Albicans is involved in
carcinogenic development (12). Kefir is a dairy product
made from fermented Kkefir grains. Kefir grains are white
and resemble cauliflower, which contains a set of bacteria
such as lactobacilli, and certain types of yeasts. Kefir
contains vitamins B1 and B2, calcium, and folic acid (13).
There is also a small percentage of fat and lactose, thus it
could be used in many special diets (14). According to the
researches, Kefir grains are effective against various types
of gram-positive and gram-negative bacteria, and some
fungi (13). This study aimed to analyze the effect of
probiotic consumption on C. Albicans in patients
undergoing chemotherapy.

Methods

Trial design and setting: This study was a single-blinded
clinical trial by IRCT ID: IRCT: 201506181760N41,
conducted at Rajaee Hospital, Babolsar, Iran. According to
similar studies, 50 volunteers were considered for the study
(1, 2). Atotal of 50 colons and/or breast cancer patients who
received chemotherapy regimens between January 2017 and
March 2018 were selected for this study. Patients were then
divided into treatment groups who received Kefir Probiotic
Dough and the control group who received mineral water.
Figure 1 summarizes the study design.

Recruitment: All study participants signed a written
informed consent prior to enrolment who were allowed to
leave the study anytime. Moreover, this study was approved
by the Ethics Committee of Babol University of Medical
Sciences.

Study participants: The inclusion and exclusion criteria
for participation included the following:

Inclusion criteria: (A) 20-60 years of age. (B) Either colon
or breast cancer/ (C) Receiving the same chemotherapy
regimen

Participant Recruitment

Eligibility assessment

Allocated to
the Test group (n=25)

Treatment the Test group:
100 cc Probiotic kefir dough
5 times / weeks (once a day)

SERS e =h

Allocated to
the Control group (n=25)

Treatment the Test group:
100 cc mineral water
5 umes / weeks (once a day)

Figure 1. Flowchart describing the study plans
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Exclusion criteria: (A) History of chemotherapy,
radiotherapy, atrophic tongue, anemia, or underlying
diseases such as diabetes and blood pressure. (E) History of
mucosal skin. (B) Pregnant women. (C) Smokers. (D) Using
antibiotics, antifungal and GCSF medicines.

Intervention: Patients were randomly assigned to control
or treatment groups at a 1:1 ratio. Both groups were
equivalent regarding the number of patients with colon and
breast cancers. Kefir Dough and mineral water were carried
in similar opaque containers. Only the person labeling the
containers was aware of the solution in each container so
that therapist and analyst intervention in treatment results
and analysis was prevented. Based on the study guidelines,
100 ccs of the probiotic kefir dough and mineral water were
administered to test and control groups, respectively, five
times per week at a specific time.

Sampling procedures: In this study, blood and saliva
samples were obtained five times. Complete Blood Count
(CBC) was carried out on blood samples to determine the
count of White Blood Cells (WBC), Red Blood Cells
(RBC), Neutrophils (N), Platelets (PLt), and Hematocrit
(HCT). In addition, saliva samples were used to determine
the count of C. Albicans yeast cells present in the normal
saliva flora. Each time, 1 cc of saliva sample was obtained
before breakfast, transported to the laboratory, and
centrifuged. The proposed method for determining the
count of C. Albicans was the counting method, which takes
into account both dead and live cells. 20pm of saliva was

Table 1. The information of the participants in the study

centrifuged and poured on a hemocytometer and the total
number of fungal cells was counted. At the next
chemotherapy session, saliva and blood samples were
obtained before chemotherapy. Afterwards, second, third
and fourth samplings were done with one-week interval.
Final sampling was carried out at the end of the probiotic
consumption period. The culture method was used to count
live yeast cells on the culture plate. At the end of the
consumption period in both groups, the effect of consuming
probiotics was examined regarding the relation between
Candida development and WBC count.

Statistical analysis: Data were analyzed using SPSS
Version 21. The significance level was set at 0.05.

Results

In this study, 50 patients undergoing chemotherapy were
evaluated. Patients' demographic information is shown in
table 1. As shown in table 2, the count of C. Albicans
increased significantly in control group (P = 0.029) and on
the other hand, C. Albicans had a significant decrement in
test group (p< 0.001). Also, the results showed a significant
difference in count of C. Albicans between two groups (P <
0.001). In addition, in blood indices, there were no
significant differences between test and control groups (P >
0.05). There was a significant difference between the first
and the last blood samples regarding WBC in both groups
(p< 0.05) (figure 2A).

Total Participants= 50

Test.G =25

Breast. T Colon.T

14 11

Control.G = 25
Breast.C Colon.C
13 12

Table 2. Studied Indices in Test and Control Groups

Index

Count of Candida Albicans

WBC

Change Source

Between-Subjects <0.001 *
Test Group (Within-Subjects) <0.001 *
Control Group (Within-Subjects) 0.029 *

(*: significant)

0.838 0.497 0.676 0.255 0.987 0.950

0.042* 0.823 0.352 0.093 0.062 0.01*

0.04* 0.723 0.684 0.037* 0.192 0.172
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Figure 2. Changes Related to (A): WBC, (B): HCT, and (C): Neutrophil blood Indices for 5-Time Sampling in Test
Group and Control Group.

Discussion

In the past few years, the incidence rate of invasive
fungal infections has increased dramatically (15).
Candidiasis infection is the most common oral fungal
infection with a 75% incidence rate. This infection appears
in various forms such as thrush, stomatitis, and angular
cheilitis (15, 16). Immune system suppression due to
chemotherapy is a condition that can lead to fungal
infections (17). A previous study reported that C. Albicans
is found in leukemia patients, while another study found this
fungus in patients with solid tumors (18). The increase in
chemotherapy treatments makes patients susceptible to
candidiasis infections (19). Although consuming antifungal
drugs eliminates these infections, taking them in the long-
term causes the fungi to be resistant to treatment. In
addition, taking these drugs leads to patients' weakness.
Using natural products with health benefits such as
probiotics is suggested to eliminate the above-mentioned
risks (20). Kefir, as an alcoholic-lactic drink, is a probiotic
product. Kefir grains, which are the yeast/bacteria
fermentation starter, contain casein and species of
Lactobacillus, Saccharomyces, Streptococcus, and other
microbial materials (13). A number of studies evaluated the

nutritional and therapeutic properties of Kefir. Using this
product for treating tuberculosis, cancer, and digestive
disorders was prevalent even before the age of modern
medicine (21). Meanwhile, it has been confirmed that Kefir
has antibacterial and antifungal properties (13).

Based on the results, the topical administration of
probiotic products such as Kefir had a positive effect on the
chemotherapy patients and significantly decreased the
prevalence of oral candidiasis in the test group, whereas a
significant increase in C. Albicans was observed in the
control group. Li et al. in their study on probiotic effects
observed that the incidence rate of candidiasis was 100%
before treatment. However, this rate was 34.6% in control
(common antifungal treatment) and 8.21% in the test group
(common antifungal treatment in addition to Kefir). This
difference between the two groups was statistically
significant, which is in line with our results. (22). Previous
research on the antifungal effect of probiotics against
pathogens causing candidiasis reported that these products
showed antifungal activity against Bacillus spp,
Enterobacteriaceae, and Candida spp. (23). In a study on
candidiasis in mice, Ishijima et al. observed that treatment
with probiotic products significantly affected oral
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candidiasis. They suggested that this product can protect the
oral environment, especially against candidiasis (24).
Boarini et al. evaluated the bacterial probiotic effect on
Candida and anti- Candida IgA. They reported a significant
decrease in colonies of Candida formed in the oral cavity of
the elderly. In addition, the level of anti-Candida antibodies
increased significantly (1). The results of Teanpaisan et al.
in Thailand are in agreement with the present study (2).

In a similar study conducted in China, in contrast to the
control group, the test group showed a significant decrease
regarding the count of Candida after 4 weeks. However, the
two groups were not significantly different after 2 weeks
(22). Blood indices such as WBC, RBC, neutrophil,
platelets, and hematocrit counts were assessed in this study.
Based on the results, there was no significant difference
between the test and control groups regarding these indices.
However, other studies showed a significant increase in
WBC count in both groups. Finally, due to the relation
between blood indices and the count of C. Albicans in both
groups, it can be stated that using Kefir alone is not
sufficient as an antifungal treatment. However, it can help
in preventing fungal infections such as Candida in
chemotherapy patients with immune system suppression.
Based on the results, using probiotic products every day
over a short period of time can reduce the load of oral C.
Albicans. Meanwhile, using these products may reduce the
effects of this fungus on other body organs and additionally
reduce the risk of tooth decay.
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