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관해 상태인 크론병 환자에서 Saccharomyces Boulardii 복용 후 
Crohn's Disease Activity Index의 변화: 단일 기관 후향적 연구
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Changes in the Crohn’s Disease Activity Index and Safety of Administering Saccharomyces 
Boulardii in Patients with Crohn’s Disease in Clinical Remission: A Single Hospital-based 
Retrospective Cohort Study

Gyu Man Oh, Won Moon, Kwang Il Seo, Kyoungwon Jung, Jae Hyun Kim, Sung Eun Kim, Moo In Park and Seun Ja Park

Department of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Background/Aims: Crohn’s disease (CD) is characterized by uncontrolled inflammation of the intestine. Saccharomyces boulardii 
(S. boulardii), a probiotic, stabilizes the intestinal wall. This study examined the changes in the CD activity index (CDAI) after taking 
S. boulardii in patients with CD in clinical remission. 
Methods: In this single hospital-based retrospective cohort study, the medical records of CD patients in clinical remission, who 
had received S. boulardii for more than 6 months, were reviewed. The CDAI, BMI, and serum levels of hemoglobin (Hb), ferritin, 
iron, vitamin B12, folate, total protein, albumin, total cholesterol, CRP, and fecal calprotectin (FC) between the initiation and the 
6th month were compared. The timing and reasons for the discontinuation were also investigated.
Results: One hundred and fifty-four patients were included, and 92 patients, who received for more than 6 months, were 
analyzed. The changes in CDAI, BMI, Hb, and total cholesterol were significant as follows: CDAI from 38.52 to 30.53 (p<0.01), BMI 
(kg/m2) from 23.38 to 23.97 (p<0.01), Hb (g/dL) from 13.73 to 14.03 (p<0.01), and total cholesterol (mg/dL) from 154.9 to 
161.5 (p<0.01). On the other hand, the changes in FC, CRP, ferritin, vitamin B12, folate, total protein, and albumin were not stat-
istically significant. Only one patient stopped due to a flare-up, but this was not believed to be related to the drug.
Conclusions: In patients with CD in remission, S. boulardii appears to improve the CDAI, BMI, serum Hb, and total cholesterol level 
without safety issues. Further randomized controlled studies will be needed. (Korean J Gastroenterol 2020;76:314-321)
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INTRODUCTION

Probiotics are living microorganisms that benefit the host 

when administered in sufficient quantities.1 Hundreds of pro-

biotics species live symbiotically in the human colon, including 

bacteria, fungi, and protists. Lactobacillus and Bifidobacterium 

are representative, while others include Bacillus and 

Escherichia coli, and the yeast, Saccharomyces boulardii.2 The 
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mechanism of action of probiotics is as follows: multiplying 

in the intestine first, then taking its place, and preventing 

pathogenic microorganisms from growing. The immune mecha-

nism for this involves the activation of macrophages in the 

surrounding tissues, regulation of cytokines, and increasing 

tolerance for antigens in food. Non-immune mechanisms in-

clude consuming food substances required by pathogens, ad-

justing the pH in the intestine, removing superoxide radicals, 

increasing mucin secretion, and strengthening the intestinal 

barrier. Several studies are still ongoing, and due to these 

mechanisms, they are effective against acute diarrhea, anti-

biotics-associated diarrhea, and diarrhea caused by 

Clostridium difficile.3 Many probiotics have already been com-

mercialized, and further studies are being conducted on the 

dosage, individual species characteristics, and various effects 

in different diseases.

The yeast, S. boulardii, is a probiotic that is currently being 

used by many people. S. boulardii effectively prevents anti-

biotic-related diarrhea, traveler’s diarrhea, and acute diarrhea 

in adults and is safe and well-tolerated, not causing any side 

effects.4 The activity and effects of S. boulardii are diverse. 

The yeast produces a 54 kDa protease to degrade C. difficile 

toxin A and toxin B directly,5 and a 63 kDA phosphatase to 

break down the endotoxin of the pathogenic E. coli.6 S. bou-
lardii improves the integrity of the tight junctions between the 

intestinal walls and has metabolic activity that increases the 

short-chain fatty acids. In addition, it can control the immune 

response by inhibiting the production of pro-inflammatory 

cytokines.7 Many studies regarding the effects of S. boulardii 
are ongoing, and in the future, these characteristics will be 

used in accordance with the pathophysiology of many gastro-

intestinal diseases.

Crohn’s disease (CD) is an immune-related disease charac-

terized by uncontrolled intestinal inflammation. Although vari-

ous treatments, such as 5-aminosalicylic acid, thiopurine, bio-

logics, and small molecules, are currently being used as the 

standard therapies, it sometimes leads to disability because 

of uncontrolled inflammation.8 Many clinicians believe that 

probiotics can promote mucosal healing in the intestine 

against uncontrolled inflammation. Previous studies have 

shown that in patients with CD, S. boulardii reduces the in-

testinal permeability and stabilizes the intestinal wall.9 Based 

on this theoretical background, several studies have exam-

ined whether the administration of S. boulardii in CD patients 

prevents the worsening of the symptoms and helps maintain 

remission.10-12

This study examined the changes in the Crohn’s disease 

activity index (CDAI) after administering S. boulardii to pa-

tients with CD in the remission status. In addition, the 

changes in nutritional status and intestinal inflammation were 

analyzed using a blood and stool test to assess the safety 

of administering S. boulardii in CD patients.

SUBJECTS AND METHODS

1. Patients and medication

This was an observational retrospective study in a single 

hospital-based cohort. The study was conducted under the 

approval of the Institutional Review Board of Kosin University 

Gospel Hospital in Busan, Korea (IRB No. 2019-05-016). The 

medical records of all CD patients with a steroid-free re-

mission for at least 3 months and who had been administered 

S. boulardii (282.5 mg, powder) at the Crohn’s Disease and 

Ulcerative Colitis Clinic, Kosin University Gospel Hospital, 

Busan, Korea from December 1, 2013, to November 30, 

2018, were reviewed. The CD remission was designated below 

150 points of the CDAI. Patients with any malignancy or those 

who had previously taken any other probiotics were excluded.

2. Measurement of the results

Among the patients enrolled, those who took the drug for 

more than 6 months were evaluated to determine the effec-

tiveness and safety of S. boulardii. Their CDAI at the baseline 

and 6 months after administering S. boulardii were compared. 

The patient’s weight and BMI were identified. Blood and stool 

samples were compared to evaluate the nutritional status: 

serum hemoglobin (Hb), ferritin, vitamin B12, folate, iron, al-

bumin, total protein, and total cholesterol; and the intestinal 

inflammation status (serum [CRP] and fecal calprotectin [FC] 

level). The number of people who stopped taking the drug 

within 6 months was checked, and the timing and reason 

for the discontinuation were investigated.

3. Statistical analysis

Statistical differences of the CDAI, blood test, and stool 

test results between the baseline and 6 months after adminis-

tering the drug were determined. The continuous variables 

following a normal distribution were compared using a 
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Fig. 1. Selection of the study participants. CD, Crohn’s disease; S. boulardii, Saccharomyces boulardii.

paired-T test. The Wilcoxon signed-rank test was used in the 

case of a non-normal distribution or categorical variables. The 

statistical significance was based on the 95% CI (p<0.05). 

In addition, Kaplan-Meier curves were drawn by examining 

the number of patients who had discontinued the S. boulardii 
treatment during the first 6 months. Statistical Package for 

Social Science (SPSS 21) (IBM Corp, Armonk, NY, USA) was 

used for the statistical analysis.

RESULTS

1. Baseline patient characteristics

One hundred and fifty-four patients were recruited. Two pa-

tients were excluded (one had thyroid cancer, and the other 

was taking another probiotic-Bacillus subtilis); 152 patients 

were included in the study. Of these, 49 patients took S. bou-
lardii less than 6 months, and eight patients were excluded 

because they had no clinical visit at the 6 months. Thus, the 

medical records in the remaining 95 patients were analyzed 

to determine the effectiveness of the drug (Fig. 1).

For the 152 patients, Table 1 lists the demographic and 

clinical baseline characteristics of the patients. There were 

97 men and 55 women, with an average age of 39.57 years. 

The average disease duration was 9.45 years, most of which 

was 3-6 years (35.5%). The mean BMI was 23.45 kg/m2 

(range 16.30-34.35). Among the patients, 142 were taking 

5-aminosalicylic acid, and 31 were being administered bio-

logic agents.
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Table 1. Demographic and Clinical Characteristics of the 152 Patients 

Characteristics (n=152)

Male:female 97 (63.8):55 (36.2)

Age (years) 39.57 (17-81)

Duration after diagnosis (years) 9.45 (2-29)

   <3    4 (2.6)

   3-6    54 (35.5)

   7-9    27 (17.8)

   10-12    29 (19.1)

   >12    38 (25.0)

Montreal Classificationa

   Age at Crohn’s diagnosis: A1/A2/A3 31 (20.4)/92 (60.5)/29 (19.1)

   Location of disease activity: L1/L2/L3/L4 56 (36.8)/2 (1.3)/92 (60.6)/2 (1.3)

   Disease behavior: B1/B2/B3/p 88 (57.9)/31 (20.4)/33 (21.7)/26 (17.1)

Body weight (kg)    67.35 (42-120)

BMI (kg/m2)            23.45 (16.30-34.35)

History of previous steroid medicationb  115 (75.6)

Medication concomitant with S. boulardii

   5-Aminosalicylic acid  142 (93.4)

   Thiopurine  125 (82.2)

   Biologics or small molecules    31 (20.4)

Values are presented as n (%).
BMI, body mass index.
aAge at diagnosis: A1: ≤16 years, A2: 17-40 years and A3: >40 years; maximal location of disease: L1: ileal, L2: colonic, L3: ileocolonic and L4: 
upper disease; maximal disease behavior: B1: nonstricturing, nonpenetrating, B2: stricturing, B3: penetrating and p: perianal disease; bCase 
where 40 mg or more of oral prednisolone had been administered for at least one week.22 

Table 2. Changes in the CDAI and Its Components 6 Months after Taking S. boulardii (n=95)

Initiation After 3 months After 6months
p-valuea

Mean SD Mean SD Mean SD

CDAI 40.65 53.65 37.60 47.84 32.06 50.29 <0.01

Body weight scoreb -5.70 17.11 -6.59 18.14 -8.15 19.38 <0.01

Hematocrit scorec 5.50 6.12 4.64 4.64 3.94 4.63 <0.01

Number of liquid or very soft stools per week 2.28 5.98 3.26 7.40 2.95 6.87   0.37

Abdominal pain 0.15 0.44 0.18 0.46 0.17 0.46   0.61

General well-being 0.06 0.25 0.07 0.25 0.08 0.28   0.16

Extra-gastrointestinal symptoms        0         0 0.01 0.10        0         0   1.00

Anti-diarrhea drug 0.01 0.10 0.01 0.10 0.01 0.10   1.00

Abdominal mass        0         0        0          0        0         0   1.00

CDAI, Crohn’s disease activity index; S. boulardii, Saccharomyces boulardii; SD, standard deviation.
aComparing baseline point to the 6-month time-point; b(Ideal body weight-observed body weight)/ideal body weight×100; cExpected hematocrit 
(men: 47, women: 42)-observed hematocrit.

2. Crohn’s disease activity index

A comparison of CDAI after taking the drug for 6 months 

revealed the following (Table 2). The total CDAI score de-

creased from 40.65 to 32.06 after 6 months (p<0.01). The 

incidence of diarrhea per week changed from 2.28 to 2.95 

(p=0.37). The scores for abdominal pain changed from 0.15 

to 0.17 (p=0.61), and the overall state of general well-being 

changed from 0.06 to 0.08 (p=0.16). Anti-diarrhea drug use, 

abdominal mass, and extra-gastrointestinal symptoms were 

not changed significantly. On the other hand, the difference 

between the ideal body weight and the actual body weight 

changed from -5.70 to -8.15 (p<0.01), and the difference be-
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Table 3. BMI, Blood and Fecal Test Results at 6 Months after Taking S. boulardii (n=95)

Initiation 3 months 6 months p-valuea

Mean SD Mean SD Mean SD

Fecal calprotectin (µg/g) 217.4 382.4 208.1 356.9 233.1 378.7 0.64

C-reactive protein (mg/dL)      0.24     0.59     0.32     0.89     0.26     0.46 0.28

Body mass index (kg/m2)   23.38     3.49   23.57     3.76   23.97     4.10 <0.01 

Hemoglobin (g/dL)   13.73     1.76   13.84     1.76   14.03     1.89 <0.01 

Total cholesterol (mg/dL) 154.9   32.6 160.2   34.7  161.5   35.9 <0.01 

Ferritin (ng/mL)   85.5   85.3   97.5 117.1   87.7   96.7 0.62

Iron (µg/dL)   96.52   52.63   93.13   46.66   85.05   37.74 0.21

Vitamin B12 (pg/mL) 472.4 305.3 466.9 310.9 443.6 326.1 0.46

Folate (ng/mL)     8.45     5.33     8.29     5.06     8.23     5.17 0.29

Total protein (g/dL)     7.28     3.07     6.91     0.56     7.72     6.59 0.08

Albumin (g/dL)     4.50     0.43     4.48     0.56     4.47     0.43 0.45

BMI, body mass index; S. boulardii, Saccharomyces boulardii; SD, standard deviation.
ap-value comparing baseline point to the 6-month time-point.

Table 4. Number of Patients Who Discontinued S. boulardii and the Reasons for the Discontinuations (n=16)

Number of patients Date of discontinuation (days)

Acute exacerbation 1 120

Abdominal discomfort 2 33, 63

Pregnancy 1 145

Loss of follow-up 5 7, 30, 98, 112, 119

Voluntary suspension without adverse events 6 5, 7, 76, 105, 119, 140

Difficulty to take powder 1 112

S. boulardii, Saccharomyces boulardii.

Fig. 2. Kaplan-Meyer survival curve of S. boulardii (n=119). 
Saccharomyces boulardii, S. boulardii.

tween the expected hematocrit and the measured hematocrit 

changed from 5.50 to 3.94 (p<0.01).

3. Changes in BMI, blood, and stool test results after 
S. boulardii administration

Table 3 list the changes in BMI, blood and stool test results 

after S. boulardii administration. The nutritional status was 

evaluated by measuring the BMI and serum levels of Hb, ferri-

tin, vitamin B12, folate, iron, and total cholesterol. CRP and 

FC were also assessed to evaluate the inflammatory 

condition. The BMI increased from 23.38 kg/m2 to 23.97 

kg/m2 (p<0.01), and Hb increased from 13.73 g/dL to 14.03 

g/dL (p<0.01). The changes in ferritin from 85.5 ng/mL to 

87.7 ng/mL (p=0.62), vitamin B12 from 472.4 pg/mL to 

443.6 pg/mL (p=0.46), folate from 8.45 ng/mL to 8.23 

ng/mL (p=0.29), and iron from 96.52 µg/dL to 85.05 µg/dL 

(p=0.21) were not significant. Regarding intestinal in-

flammation, the changes in CRP from 0.22 mg/dL to 0.26 

mg/dL (p=0.28) and FC from 217.4 µg/g to 233.1 µg/g were 

not significant (p=0.64).
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4. Safety and adherence

Of the 49 patients who received S. boulardii less than 6 

months, 16 patients discontinued S. boulardii after a decision 

by the physician or patient (Table 4). One patient stopped 

due to acute exacerbation of CD. Other cases of discontinua-

tion were due to abdominal discomfort (n=2), pregnancy 

(n=1), loss to follow-up (n=5), voluntary discontinuation with-

out adverse events (n=6), and discontinuation due to difficulty 

in taking the powdered medicine (n=1).

Fig. 2 presents the survival curve showing the cases of 

discontinuation according to the time. Of the 119 patients, 

who received S. boulardii for more than 6 months, there was 

no safety issue during the medication.

DISCUSSION

This study was an uncontrolled retrospective study that in-

volved patients with CD at a tertiary university hospital. Among 

the patients with CD who were in remission for more than 

3 months, the medical records of 152 patients administered 

S. boulardii were reviewed, and the 95 cases had received 

the drug for more than 6 months and had all the data for 

the baseline and at 6 months were examined to compare 

the differences with the pre-dose period. The CDAI decreased 

significantly from 40.65 to 32.06 6 months after taking the 

drug (p<0.01). On the other hand, there was no significant 

FC from 217.4 µg/g to 233.1 µg/g. During the period of admin-

istration in 152 patients, there was no significant safety issue 

related to the drug. Sixteen patients stopped within 6 months, 

and only one of them required hospitalization due to acute 

exacerbation.

CDAI is a good indicator that reveals the current disease 

activity of CD, and can be used to judge the patient’s con-

dition in various ways through symptoms, along with the hem-

atocrit and weight. In this study, CDAI decreased by eight 

points when S. boulardii was taken for 6 months. The declin-

ing results are probably due to an increase in body weight 

(2.45% increase in ideal body weight) and an increase in the 

hematocrit (1.56 increase). On the other hand, there was no 

change in the number of liquid or very soft stools per week, 

abdominal pain, general well-being, extra-gastrointestinal 

symptoms, anti-diarrhea drug use, or abdominal mass. There 

was no significant difference in the number of diarrhea epi-

sodes, which contrasts with previous results.13 This study tar-

geted the patients who were already in a stable remission 

for more than 3 months. Therefore, it may be difficult to de-

crease the mean number of diarrhea episodes further from 

2.28 of the baseline number.

CDAI decreased by eight points, and S. boulardii improved 

the general condition of the CD patients in remission. On the 

other hand, considering that biologics lowered the CDAI by 

more than 70 points as maintenance therapy in previous stud-

ies,14 S. boulardii did not lead to intensive changes in clinical 

practice. S. boulardii appeared to help patients with CD who 

frequently develops chronic anemia and underweight. 

Patients with CD are in a state of chronic malnutrition. 

Studies have shown that weight loss occurs in 65-75%, hypo-

albuminemia in 25-80%, and anemia in 60-80% of CD 

patients.15 There was an increase in BMI, Hb, and total choles-

terol after taking S. boulardii. This may be helpful in patients 

who have a poor overall nutritional status compared to normal 

people. Taking S. boulardii stabilizes the barrier and strength-

ens the tight junction to decrease the permeability of the in-

testine, which will help improve the nutritional status. Nutrient 

factors related to anemia, such as iron, ferritin, and vitamin 

B12, were not increased. In the previous study, the predictors 

of the anemia were the serum erythropoietin, transferrin, and 

soluble transferrin receptor,16 but these were not included in 

this study. How the administration of S. boulardii affects these 

predictors of anemia correction is unknown. This study was 

conducted without a control group. Therefore, weight gain and 

anemia correction might be associated with the maintenance 

effect of a stable remission status for a long period rather 

than the only effect of S. boulardii. On the other hand, it 

was assumed that S. boulardii might have contributed in part 

because many patients were underweight and had a reduced 

fat mass even in remission.17

The inflammatory condition did not show any significant 

changes, as judged by CRP and FC. CRP averages within the 

period were all within the normal range. Therefore, the judg-

ment on improvement and exacerbation is meaningless. FC 

increased numerically, but the increase was not significant. 

FC quantifies the neutrophil activity in the intestinal tract; it 

indicates the degree of inflammation in the intestine. An in-

crease in FC has significance as a prognostic factor for acute 

exacerbation of CD. There is no clear consensus yet, when 

the FC is above 250, the possibility of CD flare-up is generally 

considered.18,19 In this study, the average was over 200 µg/g, 
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and the standard deviation was approximately 400 µg/g. This 

means that intestinal inflammation is still active, even in pa-

tients who are in remission, and the variation is large for each 

patient. S. boulardii is assumed to regulate pro-inflammatory 

cytokines and reduce FC and intestinal inflammation. On the 

other hand, there was no significant decrease in FC. This lack 

of difference can be attributed to the short observation period 

of 6 months, where there may be no apparent differences. 

Considering the characteristics of inflammatory bowel dis-

ease, intestinal inflammation is continuously being induced 

for a long time, eventually leaving the patient with a disability. 

Long-term use of more than 6 months is required to control 

the cytokines to change the chronic inflammatory state and 

eventually change the course of the disease. In addition, pro-

biotics can preoccupy the intestines by forming colonies and 

pushing the harmful bacteria out of the gut in the case of 

a pathogenic bacterial invasion. The invasion of pathogenic 

bacteria causes the flare-up of CD, and the observation period 

of 6 months is considered short of having an episode of 

pathogenic bacterial invasion.

Clinicians always pay attention to the safety and stability 

of probiotics. In general, S. boulardii is very safe.4 Fungemia 

has been reported in patients with severe comorbidities and 

central lines, but it is rare.20 In this study, one case was dis-

continued due to pregnancy while taking the drug. They were 

very well tolerated in all other cases. In addition, only one 

patient was hospitalized due to acute exacerbation and re-

quired an intravenous systemic steroid treatment. In that 

case, the effect of S. boulardii for the CD flare-up appears 

to be small because it had been administered for 120 days.

The advantage of this study is that S. boulardii was ad-

ministered for 6 months to a relatively large number of pa-

tients with CD, and the changes in CDAI in real clinical prac-

tice were examined. The limitation is that it was a single in-

stitutional study and with a retrospective study design. In addi-

tion, owing to the nature of CD, the heterogeneity such as 

the location of the lesion, degree of inflammation, duration 

of the disease, and the extra-gastrointestinal symptoms is 

very diverse. Therefore, the effects of administering S. bou-
lardii cannot be fully explained by the sample size of this 

study. Generally, S. boulardii takes approximately three days 

to settle in the intestine after administration.21 The evaluation 

was performed after 6 months of administration, but it was 

insufficient to evaluate the long-term changes. In the future, 

controlled, multi-center studies that administer S. boulardii 
for a longer time will be necessary.

In conclusion, S. boulardii improves the CDAI in patients 

with CD in clinical remission and helps stabilize the nutritional 

status without safety issues. Further randomized controlled 

studies will be needed through a long-term follow-up. 
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