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Abstract
Patients with Sjögren’s syndrome are at a higher risk to develop oral candidiasis than the general population. As antifun-
gals have many side-effects, new approaches are needed to address this problem. This randomized controlled study aimed 
to evaluate the short-term efficacy of probiotics in the reduction of oral candidal growth in patients with SS. Thirty-two 
Sjogren’s syndrome patients were randomly allocated in two groups receiving either Probiotics or placebo capsules twice 
a day for 5 weeks. The strains included in the probiotic capsule were Lactobacillus acidophilus, Lactobacillus bulgaricus, 
Streptococcus thermophilus and Bifidobacterium bifidum. Oral rinse solution samples were collected and candidal levels 
were determined (CFU/mL) at baseline and after the 5-week experimental period. Pain, erythema and angular cheilitis were 
also assessed at baseline and after 2, 4 and 5-week. In the probiotic group, there was a statistically significant reduction of 
the candidal load from baseline to the 5th week respectively. However, the change in candidal load at the same time in the 
placebo group was not statistically significant. The tested probiotic product may represent an unconventional method to 
reduce candidal colonization, to prevent oral candidosis in patients with Sjogren’s syndrome.
Clinical trials registration ID NCT03840538 (https ://clini caltr ials.gov/show/NCT03 84053 8).
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Introduction

Considered as a complex autoimmune, chronic and sys-
temic disease, Sjögren’s syndrome (SS) is characterized by 
lymphocytic infiltration and subsequent destruction of the 
exocrine glands. It affects mainly the salivary and lacrimal 
glands [1].

It has been proposed that 88% of SS subjects are liable 
to reduced salivary flow rate, followed by complaints of 
xerostomia in the 75–92% range [2]. The diminished lubri-
cating, buffering and antimicrobial properties of saliva lead 

to an intensified incidence of dental erosion and dental car-
ies. Oral ulcerations, angular cheilitis and oral candidiasis 
together with mucositis are commonly found [3].

Patients with SS are likely to get infected with Candida 
albicans more frequently than the general population. The 
candidosis state is generally symptomless in SS [4]. How-
ever, fungal infection can be exhibited as tongue fissura-
tion, erythematous mucosal lesions and denture-associated 
stomatitis [5].

Local antifungal and systemic agents have been found 
to be effective in preventing invasive and mucosal fungal 
infections. Nevertheless, antifungal drugs have obvious side 
effects, such as renal and hepatic toxicity, vomiting, nausea 
and diarrhea [6]. The unpleasant taste of nystatin is also a 
drawback. Furthermore, the increased rate of resistant strains 
and antifungal prophylaxis remains challenging [7, 8].

One of the novel strategies used for treatment and prophy-
laxis against oral candidiasis is probiotics. Probiotics (e.g., 
Lactobacillus and Bifidobacterium spp.) are living micro-
organisms that confer a health benefit to the host when 
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administered at sufficient levels. They can be delivered in 
many ways (lozenges, mouth rinses, capsules, etc.) [9].

Probiotic cultures stimulate the proliferation of beneficial 
bacteria rather than potentially harmful organisms, enhanc-
ing the natural host defense mechanisms [10]. Probiotic lac-
tobacilli can co-aggregate with Candida and produce anti-
microbial substances that directly inhibit its growth. They 
also produce organic acids (e.g., acetic acid and lactic acid), 
bacteriocins, hydrogen peroxide  (H2O2) and uncharacterized 
low molecular weight substances with antifungal properties 
[11].

Elahi et al. [12] showed a rapid decline in C. albicans in 
mice after the intake of probiotic strains. Continuous con-
sumption of probiotics led to almost undetectable numbers 
of fungi in the oral cavity, maintaining the protective effect 
for a prolonged period after cessation of application.

The present study was conducted to compare the prophy-
lactic effect of probiotics to placebo to prevent the appear-
ance of clinical manifestations of oral candidosis and to 
evaluate their short-term efficacy in reducing the growth of 
oral candida in patients with SS.

Materials and methods

Patients

Patients employed in the study were from the outpatient 
clinic of the rheumatology department, Cairo University, 
from October 2017 to November 2018. The chosen patients 
had been already diagnosed as being either 1ry or 2ry SS 
according to the criteria proposed by the American-Euro-
pean Consensus Group in 2002 [13]. A total sample size of 
32 patients was included in the study based on a previous 
study by Li et al. [14]. The average pain score in the experi-
mental group is 2.65 ± 1.11 and the average pain score in 
the control group is 1.65 ± 0.81. The power 80%. The Type 
I error probability is 0.05. The sample size was calculated 
using G*Power program (University of Düsseldorf, Düs-
seldorf, Germany).

The subjects included (32) patients divided as follows: 
group A with (16) patients diagnosed as 1ry or 2ry SS 
and who received probiotics capsules. Group B with (16) 
patients diagnosed as 1ry or 2ry SS and who received pla-
cebo capsules.

The inclusion criteria were as follows: patients aged 
between 20 and 70 years, Patients with primary or secondary 
SS. Patients with secondary SS associated only with rheu-
matoid arthritis. Patients with the following conditions were 
excluded: presence of clinical manifestations of oral can-
didosis, use of antifungal drugs or antiseptic mouth rinses 
during time of the trial, report of consumption of probiotics, 
past head and neck radiation treatment, hepatitis C infection, 

acquired immunodeficiency syndrome, diabetes, pre-existing 
lymphoma, and presence of any other concomitant diseases.

Randomization and blinding

In this parallel randomized clinical trial, the enrolled patients 
were randomly allocated with a ratio of 1:1 into two groups 
using online randomization program: https ://www.Rando 
me.org (Simple allocation). The random sequence was gen-
erated by BE while patient recruitment was done by ME. YK 
administered the treatment and performed the assessment. 
All the follow-up visits were carried out by an investigator 
(YK) and assessor (MK) who were completely unaware of 
the patient allocation and the treatment applied. The placebo 
was prepared by a third party pharmacist. Both the placebo 
and the probiotics capsules were packed in identical opaque 
containers by the same pharmacist. This was done to ensure 
that both the investigators and the patients were blinded to 
the type of prophylactic treatment given.

Study intervention (group A)

This group was randomly allocated to take one capsule twice 
a day during mealtime in the morning and in the evening of 
probiotics complex obtained from Biovea (American health 
supplement manufacturer, CO., USA) for 5-week experi-
mental period.

The probiotics’ complex is composed of:
Probiotic blend of 4 probiotic strains (at time of manu-

facture) 200 mg.
Lactobacillus acidophilus 3.2 Billion CFU.
Lactobacillus bulgaricus 40 Million CFU.
Bifidobacterium bifidum 200 Million CFU.
Streptococcus thermophilus 200 Million CFU.
These probiotics’ strains are combined together and 

reached (4 × 109 CFU) per capsule.

The control group (group B)

• This group was randomly allocated to take a placebo cap-
sule twice a day during meal time in the morning and in 
the evening for 5 weeks.

• The placebo capsule was prepared by the faculty of phar-
macy, Cairo university.

The placebo capsule has the same characteristics of the 
probiotic product. However, it did not contain the probiotic 
bacteria. Both probiotics and placebo capsules were packed 
in identical looking containers. Preparations were similar in 
colour, size and dimensions.

https://www.Randome.org
https://www.Randome.org
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Collection and culture of the oral specimen

A sample of oral rinse solution was collected by rinsing 
the mouth with 10 mL Phosphate buffered saline, which 
was held in the mouth for 60 s before being collected in 
a graduated test tube [15]. The samples were immediately 
transported to the microbiology laboratory. One hundred 
microliters of the rinse solution was inoculated onto the 
Sabouraud’s dextrose agar candidal medium with chloram-
phenicol (1 mg/mL) and incubated in the incubator at 37 °C 
for 48 h. The number of colony-forming units per mL of 
saliva (CFU/mL) was counted [16].

Patients’ follow‑up visits

Patient’s visits were scheduled to be in the 2nd, 4th and 5th 
weeks from baseline. Intraoral examination was performed, 
and intraoral photographs and patient’s pain score were 
taken in each visit to check the appearance of any clinical 
signs or symptoms of oral candidiasis.

Outcomes’ assessment

• Pain in SS patients was mainly presented in the form 
of glossalgia which is assessed using the numerical rat-
ing scale (NRS) consisting of a 10-cm horizontal line 
between extremities with (0) indicating no pain and (10) 
for unbearable pain [17].

• Patients were followed up to check the presence or 
absence of erythematous candidosis and angular cheilitis 
by visual inspection by the blinded investigator using the 
intraoral examination routine and then intraoral photo-
graphs were taken. Candidal load was measured through 
culturing technique in CFU unit for the two groups at 
baseline and at the end of the 5-week study so as to detect 
the prophylactic effect of probiotics’ consumption on 
reducing the candidal overload.

Statistical analysis

Data management and statistical analysis were done using 
statistical package for social sciences, version 18.0 (SPSS, 
IBM) for windows. Comparisons between the two different 
interventions and overtime were done by Friedman test. P 
value ≤ 0.05 was considered significant. All tests performed 
were two-tailed tests. As for the pain score, it was expressed 
as mean and standard deviation and the differences between 
the two groups were tested using the Mann–Whitney U test.

Erythema and angular cheilitis detection compari-
son were conducted using the Pearson’s Chi-square test. 
For candidal load changes within the same group before 

and after treatment Wilcoxon signed-rank test was used. 
Mann–Whitney U test was used to measure the difference 
in change in candidal load between the two groups.

Ethical consideration

The protocol for this clinical trial was approved by the 
ethics committee of the faculty of dentistry, Cairo Uni-
versity, under the ethical committee number 15 10 12. All 
participants had already provided written informed con-
sent before the research was initiated. A summary of the 
procedures is shown in Fig. 1.

Results

Baseline analysis of the patients

The total sample size comprised 32 SS patients. Patients 
were randomly allocated into two parallel groups with 
1:1 allocation ratio, 16 patients in each group. Regarding 
gender (100%) of the patients enrolled in the interven-
tion group, there were females in both groups. When the 
mean age in both studied groups was compared, no statis-
tical significant difference was obtained. Concerning the 
type of SS included in both groups, the intervention group 
included 8 patients with 1ry SS (50%) and 8 patients with 
2ry SS (50%). However, the placebo group contained 6 
patients with 1ry SS (37.5%) and 10 patients with 2ry SS 
(62.5%). Table 1. Enrollment of patients with their analy-
sis is shown in Fig. 2. No side effects were reported in 
either group.

Fig. 1  Showing a summary of the steps performed in this study from 
baseline till the end of the intervention period
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Table 1  Baseline characteristics 
of the studied groups of the 
Sjogren’s syndrome patients in 
both groups

Y years, SS Sjogren syndrome

Characteristics Intervention group Control group P value

Age (Y) [mean ± SD] 43.2 ± 12.16 43.5 ± 6.7 0.43
Type of SS [n (%)] Primary 8 (50%) Primary 6 (37.5%) 0.72

Secondary 8 (50%) Secondary 10 (62.5%)
Sex [n (%)] Females 16 (100%) Females 16 (100%) 0.34

Fig. 2  Flow chart of patient 
enrolment, compliance and 
analysis during the 5-week 
study period
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Clinical data

The baseline (NRS) pain score, erythematous candido-
sis and angular cheilitis were recorded. At baseline, no 
patients in both groups reported pain score higher than 3. 
In addition, no erythematous candidosis or angular cheili-
tis was detected.

On comparing the means of pain score between the two 
study groups in different follow up visits, there was no 
statistically significant difference Table 2

The appearance of erythematous candidosis or angular 
cheilitis was regularly checked at each visit of the total 
four visits throughout the study. As for the probiotics 
group, there was no detection of any erythematous lesion 
throughout the duration of the study. Nevertheless, ery-
thema was detected in the placebo group in two patients 
(12.5%) at the 2nd week of the placebo intake. Despite the 
appearance of those two cases, there was no statistically 
significant difference in the erythema detection between 
the two study groups P value ≥ 0.05. Moreover, angular 
cheilitis was not detected in any of the patients in both 
groups at any follow-up visit for 2, 4 and 5 weeks.

Candidal load assessment

Regarding the comparison within each group at baseline 
and after the treatment period, there was a statistically 
significant reduction of the candidal load from baseline to 
5th week in the probiotics group (median 1950 CFU/mL, 
interquartile range, 3250 CFU/mL, median 999 CFU/mL, 
interquartile range, 1650 CFU/mL, P ≤ 0.005). However, 
the change in candidal load at the same time period in the 
placebo group was not statistically significant (baseline 
median 1050 CFU/mL, interquartile range, 3650 CFU/
mL; 5th week median 1150 CFU/mL, interquartile range, 
2576 CFU/ml, P ≥ 0.005).

Discussion

The reduced buffering capacity, salivary production, and 
the immunocompromised state in patients with SS are 
associated with the increased incidence of candidal infec-
tions. Frequency of candidiasis and the unique ability of 
C. albicans to colonize, penetrate, and damage the tissue 
of the host are influenced by the weakness of the host’s 
immune system and the virulence of the fungus [18]

The assessment of oral microbiota in various sites of the 
oral cavity of patients with SS has shown that the mucosa 
and tongue anchorage have higher levels of C. albicans, 
Staphylococcus aureus, enteric bacteria, and enterococci 
[19]. However, the plaque present in SS patients has a pro-
file more cariogenic and acidophilic than that in controls. 
Thus, this increases the risk of caries and candidiasis [9].

This study was a randomized clinical trial conducted 
on 32 patients having either primary or secondary SS. All 
patients reported to have 2ry SS were chosen to be rheu-
matoid arthritis patients and free from any other systemic 
disease to prevent the presence of heterogenous factors 
that could affect the results of the study.

The present study showed that the use of a probiotic 
product with (Lactobacillus bulgaricus, S. thermophilus, 
L. acidophilus, and Bifidobacterium bifidum) was effec-
tive in reducing the candidal load significantly in highly 
susceptible SS patients but it did not affect the level of oral 
pain and discomfort significantly in those patients.

Regarding the choice of the probiotic strains, we found 
that Li et al. [14] had tested the effect of a probiotic prod-
uct formed of L. bulgaricus, and S. thermophilus in combi-
nation with oral local antifungal agents (nystatin). We also 
found that it was more effective in the treatment of Can-
dida-associated stomatitis than in conventional therapy.

Furthermore, another study by Ishikawa et al. [20] dem-
onstrated that the use of L. acidophilus and B. bifidum is 
effective in reducing the prevalence of oral Candida in 
asymptomatic elderly denture wearers. Accordingly, our 
study has combined these four strains (L. bulgaricus, S. 
thermophilus, L. acidophilus, and B. bifidum) in a probi-
otic capsule to evaluate their synergetic effect on reducing 
the candidal infection levels.

A systemic approach was used in this study in accord-
ance with previous studies. Probiotics were used as cheese 
to assess their preventive role in decreasing the risk of can-
didal infection in suspected populations [21, 22]. Moreo-
ver, they were used as other dairy products to screen the 
effect of probiotics on candidal colonization in different 
populations [23, 24]. In the current study, Probiotics were 
supplied in the form of capsules for the availability, ease 
of storing, administration and combination of the unique 
mix of the four probiotic strains which proved efficacy in 

Table 2  Comparison between the two studied groups in different 
study periods using Mann–Whitney U test

Testing intervals Pain score [median*(IQR)] P value

Probiotic group Placebo group

Day 0 3 (2) 2(1) 0.317
2 weeks 2 (1) 2 (0.75) 0.561
4 weeks 1 (1.25) 1 (1.5) 0.624
5 weeks 1 (1.5) 1 (2) 0.589
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oral candidiasis prevention and treatment when tested in 
previous studies.

Patients in both groups reported a sensation of oral dis-
comfort and glossalgia due to xerostomia. However, in the 
current study reduction in pain scores showed a significant 
difference within the same group. No significant difference 
was observed in the reduction of pain score between the 
probiotics and the placebo groups, and this assures that the 
reduction of pain was related to a psychological factor rather 
than the effect of drug on pain reduction.

That result was in contrast to the study performed by Li 
et al. [14] which showed a significant difference in the pain 
score between the probiotic group and the control group 
receiving topical antifungal alone without probiotics. This 
can be attributed to the fact that the current study is con-
ducted as a prophylaxis against candidal infection and not 
for treatment. Thus, the probiotic and the patients were suf-
fering only from discomfort. Regarding the erythematous 
candidosis assessment, our results were similar to the previ-
ous observation published by Hatakka et al. [21] reporting a 
non-significant difference increase in the number of patients 
with mucosal lesions in the placebo group.

The results of the present study showed that probiotic was 
effective in reducing the prevalence of oral candidal load 
in SS patients. Similarly, Miyazima et al. [22] found that 
daily consumption of cheese supplemented with probiotics, 
with either L. acidophilus or L. rhamnosus, could reduce the 
colonization of oral Candida in complete denture wearers, 
suggesting its potential in eliminating the risk of oral candi-
dosis in this highly susceptible population.

In addition, Mendonca et al. [23] detected a statistically 
significant reduction in candidal prevalence and in the num-
ber of non-albicans species after ingestion of the probiotic 
Yakult LB (Lactobacillus casei and Bifidobacterium breve). 
They found a significant increase in anti-candida IgA levels 
and concluded that probiotic bacteria reduce candidal num-
bers in the oral cavity of the elderly. Furthermore, it could 
also expand specific secretory immune response against 
these yeasts, suggesting its possible use in controlling oral 
candidosis. Further, Boirivant and Strober [25] reported that 
probiotics can improve the defense function of epithelial 
cells by the induction of cytokine secretion and the produc-
tion of immunoglobulins and antimicrobial substances.

Our study can be considered the first study to investigate 
the prophylactic impact of systemic probiotics on candidal 
infection in SS patients. The study also aimed to provide SS 
patients with a prophylactic natural supplement to be taken 
regularly with almost no side effects.

For the first time, this study has also introduced the concept 
of systemic administration of probiotics in the form of capsules 
combining these four strains of L. acidophilus, L. bulgaricus, 
S. thermophilus and B. bifidum, a mixture that has not been 
reported before in previous studies. Moreover, this mixture has 

proved its effectiveness in reducing the candidal load in highly 
susceptible population.

From our point of view, the small sample size and the 
short follow-up period are considered limitations in our study, 
because they only allow the evaluation of the short term pro-
phylactic efficacy of probiotics to prevent candidal infection 
in SS patients.

Conclusion

The use of a probiotic product with L. bulgaricus, L. acidophi-
lus, S. thermophilus and B. bifidum reduce candidal growth in 
SS patients and this suggests that this multispecies probiotic is 
considered a promising prophylactic agent to oral candidiasis. 
However, it did not affect the level of oral pain and discomfort 
significantly in those patients.
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