
Introduction 

Inflammatory bowel disease (IBD), including Crohn disease (CD) 
and ulcerative colitis (UC), is a chronic relapsing disorder that 
causes immune-mediated gastrointestinal tract inflammation. Al-
though the etiology remains unclear, it has been proposed that the 
pathogenesis of IBD results from interactions between genetic, en-
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vironmental, intestinal barrier, and immune response factors [1]. 
Among these, intestinal luminal flora and related aberrant immu-
nological responses are considered central factors in the develop-
ment of IBD [2,3]. Evidence supports the hypothesis that the in-
testinal microbiota is involved in the pathogenesis of IBD. Animal 
models manipulated under germ-free conditions, defined as the 
absence of commensal flora, do not develop intestinal inflamma-
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tion regardless of the strain, genetic background, or method used 
to induce inflammation [4]. In patients with IBD, serum antibod-
ies against microorganisms have been used as parameters to diag-
nose or differentiate between CD and UC [5]. In patients with 
CD, high-level immune responses to microbial antigens are associ-
ated with severe disease activity or the occurrence of disease-relat-
ed complications [6]. These findings highlight that commensal 
bacteria are essential for the initiation of intestinal inflammatory 
conditions and are closely associated with IBD pathogenesis. 

Based on this evidence, many attempts have been made to use 
probiotics as a treatment option for IBD. Most studies have fo-
cused on the role of probiotics in the induction or maintenance of 
remission. Although results regarding the effectiveness of probiot-
ics are controversial, most studies have not indicated that probiot-
ics are harmful [7]. According to the Korean guidelines for CD 
and UC, probiotics are considered to play a minor role in the man-
agement of IBD. In the UC guideline, Escherichia coli Nissle 1917 is 
considered an alternative therapy when a patient is intolerant to 
5-aminosalicylic acids during induction therapy [8]. In contrast, 
the use of probiotics was not mentioned in the CD guideline [9]. 
However, in real-life practice, probiotics are frequently prescribed 
to patients with IBD. However, few studies have evaluated the pat-
terns, factors, or outcomes of probiotics prescribed by physicians. 
This study aimed to explore the current use of probiotics and fac-
tors associated with the prescription of probiotics in patients with 
IBD. 

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Yonsei University Health Sys-
tems, Severance Hospital (IRB No: 4-2021-0539). There was 
no requirement for consent because this study involved only a 
retrospective medical chart review of anonymous patient data.

1. Study participants 
This study was a cross-sectional, single hospital-based cohort 
study. Patients with CD and UC were recruited from outpatients at 
the IBD clinic in Severance Hospital in Seoul, Korea. The inclu-
sion criteria were as follows: (1) age of ≥ 18 years; (2) attended 
the IBD clinic as an outpatient more than twice between Decem-
ber 2019 and November 2020; and (3) confirmed diagnosis estab-
lished by clinical, radiological, endoscopic, and histopathologic cri-
teria [10]. We excluded patients who procured probiotics without 
a prescription. The patients were divided into two groups accord-
ing to the timing of the probiotic prescription. The probiotics 

group comprised patients who were prescribed probiotics for the 
first time during the study period after the diagnosis of IBD. The 
control group included patients with IBD who were not prescribed 
probiotics during the study period. 

2. Probiotic formulation 
The four probiotics reviewed in this study were as follows: (1) 
Lacidofil (Pharmbio Korea Co., Seoul, Korea), a powder of a mixed 
bacterial culture of Lactobacillus rhamnosus R0011 and Lactobacil-
lus helveticus R0052 20 mg; (2) Medilac (Hanmi Pharma Co., Seoul, 
Korea), Enterococcus faecium and Bacillus subtilis culture 250 mg; 
(3) Ramnos (Hanwha Pharma Co., Seoul, Korea), freeze-dried 
Lactobacillus casei variety rhamnosus culture 250 mg; and (4) Bio-
flor (Kuhnil Pharma Co., Seoul, Korea), Saccharomyces boulardii 
250 mg.  

3. Clinical assessments  
All patients visited the IBD clinic regularly based on a physician’s 
medical judgment. At each visit, the patients underwent clinical ex-
aminations, including the determination of physician global assess-
ment (PGA), Crohn disease activity index (CDAI), partial Mayo 
score, drug compliance, gastrointestinal symptoms, extraintestinal 
manifestations, systemic symptoms, and laboratory findings. PGA 
and drug compliance were assessed by a physician based on his/
her subjective judgment. PGA is one of the items comprising the 
UC disease activity index [11]. In this study, in addition to the 
CDAI and partial Mayo score, PGA was used to assess the disease 
activity of both CD and UC and was assessed based on a 4-point 
scale as follows: 0, remission; 1, mild; 2, moderate; and 3, severe. 
Laboratory tests included complete blood count, blood chemistry, 
C-reactive protein level, and erythrocyte sedimentation rate 
(ESR). In addition, we counted the number of days that patients 
consumed probiotics in the probiotics group. We reviewed the 
clinical assessments mentioned above at the initiation of probiotics 
in the probiotics group and at the first visit during the study period 
in the control group. The history of previous medications was de-
fined as the history of medication use before the prescription of 
probiotics in the probiotics group and before the end of the study 
period in the control group. Biologic or small-molecule agents in-
cluded infliximab, vedolizumab, adalimumab, ustekinumab, tofaci-
tinib, and golimumab. Immunomodulators included methotrexate 
(MTX) and thiopurines, such as azathioprine (AZA) and 6-mer-
captopurine (6-MP). 

4. Statistical analysis 
Descriptive analyses were performed to assess the differences in 
baseline characteristics between the probiotics and control groups. 
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Quantitative data are expressed as arithmetic means ± standard de-
viation, where appropriate. Categorical data are presented as total 
percentages. The chi-square test, Fisher exact test, and lin-
ear-by-linear association are used for categorical variables. The Stu-
dent t-tests were used to compare continuous variables. In addi-
tion, we performed a binary logistic regression test to determine 
factors associated with the prescription of probiotics. Kaplan-Mei-
er analysis was used to assess the proportion of patients prescribed 
probiotics, and the log-rank test was used to compare the Ka-
plan-Meier curves for CD and UC. All p-values are two-sided, and 
the results were considered statistically significant if the p-value 
was < 0.05. Statistical analyses were conducted using IBM SPSS 
ver. 22.0 (IBM Corp., Armonk, NY, USA). 

Results 

During the 1-year study period, 217 patients were enrolled in this 
study, of which 52 (24.0%) were included in the probiotics group. 
The baseline characteristics of the enrolled patients according to 
probiotic prescriptions are shown in Table 1. Lacidofil was the 
most frequently prescribed probiotic (40.4%), followed by Medi-
lac (28.8%), Bioflor (25.0%), and Ramnos (5.8%). The probiotics 
group had a longer disease duration (p = 0.020) and higher stool 
frequency (p = 0.014) than the control group did. The proportion 
of patients who were diagnosed with CD (p < 0.001), moderate or 
severe abdominal pain (p < 0.001), and a history of IBD-related 
surgeries (p = 0.002) was higher in the probiotics group than in the 
control group. 

1. Comparison of clinical characteristics between the 
probiotics and control groups in each IBD type 
As each IBD type can have different clinical characteristics and 
treatment options, we analyzed these variables individually for 
each IBD type. Of the 217 enrolled patients, 87 (40.1%) were pa-
tients with CD, of whom 33 (37.9% of the total patients with CD) 
were prescribed probiotics (Table 2). The most frequently pre-
scribed probiotics in patients with CD were Lacidofil (36.4%), fol-
lowed by Ramnos (30.3%), Medilac (24.2%), and Bioflor (9.1%). 
In the univariate analysis, the patients with CD in the probiotics 
group showed greater stool frequency (p = 0.002) and moderate or 
severe abdominal pain (p = 0.001) than those in the control group. 
In terms of medications, the proportion of patients who had previ-
ously used thiopurines (p = 0.010), MTX (p = 0.018), or iron 
(p = 0.027) was higher in the probiotics group than in the control 
group. There were 130 patients with UC (59.9%), and 19 of them 
(14.6% of the total patients with UC) were administered probiot-
ics (Table 3). Similar to that observed in the patients with CD, Lac-

idofil (47.4%) was the most often prescribed probiotic in the pa-
tients with UC. Abdominal pain (p = 0.002) was the only variable 
that showed a significant difference between the probiotics and 
control groups among the patients with UC.  

2. Factors associated with probiotic prescriptions in 
patients with IBD 
Multivariate analysis using a binary logistic regression model was 
performed to determine the factors associated with probiotic pre-
scriptions. We included all variables that demonstrated either a sta-
tistically significant difference in the univariate analysis or were 
clinically related to probiotic prescriptions. 

In patients with CD, logistic regression revealed that a moderate 
or severe abdominal pain (odds ratio [OR], 81.846; 95% confi-
dence interval [CI], 5.707–1173.788; p =0.001), prior MTX use 
(OR, 31.702; 95% CI, 2.016–498.540; p =0.014), prior iron use 
(OR, 15.054; 95% CI, 2.963–76.475; p =0.001), history of IBD-re-
lated surgeries (OR, 4.588; 95% CI, 1.233–17.068; p=0.023), stool 
frequency (OR, 2.458; 95% CI, 1.381–4.374; p=0.002), prior thio-
purine use (OR, 0.206; 95% CI, 0.048–0.891; p =0.035), and prior 
biologics use (OR, 0.158; 95% CI, 0.030–0.825; p =0.029) were 
independently associated with prescribing probiotics (Table 2). 

Moderate or severe abdominal pain (OR, 44.705; 95% CI, 
3.683–542.598; p = 0.003), hematochezia (OR, 10.479; 95% CI, 
1.042– 105.376; p = 0.046), stool frequency (OR, 2.069; 95% CI, 
1.256–3.409; p = 0.004), and moderate or severe PGA (OR, 
0.006; 95% CI, 0.000–0.291; p = 0.010) were independently asso-
ciated with prescribing probiotics in patients with UC (Table 3). 

3. Proportion of patients who were prescribed probiotics 
After plotting Kaplan-Meier curves, we compared the proportion 
of patients who continued probiotic use, among those who were 
prescribed probiotics, between the different IBD types by log-rank 
test. There was no significant difference (p = 0.474) between the 
two curves (Fig. 1). 

Discussion 

Few studies have reported the factors associated with the prescrip-
tion of probiotics to patients with IBD by physicians in clinical 
practice. Most previous studies have focused on either the effects 
of probiotics on disease activity or the evaluation of their efficacy 
in inducing or maintaining remission. Although some studies have 
demonstrated beneficial effects, others have not shown any posi-
tive effects of probiotics in reducing disease activity [7]. Because of 
these inconsistent results, the Korean guidelines for UC recom-
mend only a certain probiotic strain for maintaining, but not in-
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Table 1. Comparison of baseline clinical characteristics between the probiotics and control groups

Characteristic Probiotics group Control group p-value
No. of patients 52 165
Age (yr) 34.5±15.7 38.5±13.1 0.069
Sex
 Male 33 (63.5) 108 (65.5) 0.793
 Female 19 (36.5) 57 (34.5)
Disease duration (yr) 22.3±40.3 8.7±13.5 0.020
Body mass index (kg/m2) 22.2±3.9 22.6±3.6 0.492
Duration of probiotics prescription (day) 180.2±127.3
Type of probiotics
 Lacidofil 21 (40.4)
 Medilac 15 (28.8)
 Bioflor 13 (25.0)
 Ramnos 3 (5.8)
Type of IBD
 Crohn disease 33 (63.5) 54 (32.7) <0.001
 Ulcerative colitis 19 (36.5) 111 (67.3)
Physician global assessment
 Remission or mild 46 (88.5) 153 (92.7) 0.331
 Moderate or severe 6 (11.5) 12 (7.3)
Stool frequency (/day) 2.93±2.15 2.13±1.48 0.014
Stool consistency
 Normal 31 (59.6) 117 (70.9) 0.127
 Loose stool or diarrhea 21 (40.4) 48 (29.1)
Abdominal pain
 Absence or mild 38 (73.1) 157 (95.2) <0.001
 Moderate or severe 14 (26.9) 8 (4.8)
Hematocheziaa)

 Absence 43 (84.3)  127 (77.0) 0.263
 Presence 8 (15.7) 38 (23.0)
History of IBD-related surgeries
 Presence 18 (34.6) 25 (15.2) 0.002
 Absence 34 (65.4) 140 (84.8)
Drug complianceb)

 Good 45 (90.0) 146 (89.0) 0.845
 Poor 5 (10.0) 18 (11.0)
C-reactive protein (mg/L) 10.5±17.31 4.17±12.3 0.027
ESR (mm/hr) 18.7±22.4 15.8±16.7 0.451
Hemoglobin (g/dL) 13.7±2.3 13.8±1.6 0.788
Total protein (g/dL) 7.2±0.6 11.6±55.5 0.599

Values are presented as number only, mean±standard deviation, or number (%).
IBD, inflammatory bowel disease; ESR, erythrocyte sedimentation rate.
Lacidofil: Pharmbio Korea Co., Seoul, Korea; Medilac: Hanmi Pharma Co., Seoul, Korea; Bioflor: Kuhnil Pharma Co., Seoul, Korea; Ramnos, Hanwha 
Pharma Co., Seoul, Korea.
a)One case was not reported in probiotics group. b)Two cases and one case were not reported in probiotics group and control group, respectively.

ducing, remission in patients intolerant to 5-aminosalicylic acid 
[8]. However, the Korean guidelines for CD do not mention the 
role of probiotics in this disease [9]. However, probiotics are fre-
quently consumed by patients with IBD [12]. Thus, we evaluated 

the current status of the use of probiotics and the factors associated 
with their prescription in clinical practice. 

In this study, probiotics were more frequently prescribed to pa-
tients with CD than to those with UC. Although some studies 
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Table 2. Comparison of baseline clinical characteristics between the probiotics and control groups in patients with Crohn disease

Probiotics group (n=33) Control group (n=54) p-valuea) OR (95% CI) p-valueb)

Age (yr) 31.5±12.6 33.5±11.2 0.461
Sex
 Male 24 (72.7) 42 (77.8) 0.593
 Female 9 (27.3) 12 (22.2)
Disease duration (yr) 22.6±40.1 9.1±15.8 0.074
Body mass index (kg/m2) 22.0±4.1 21.8±3.1 0.804
Disease location
 Small bowel 16 (48.5) 14 (25.9) 0.034
 Colon 1 (3.0) 2 (3.7)
 Small bowel and colon 16 (48.5) 38 (70.4)
Disease behavior
 Inflammatory 18 (54.5) 33 (61.1) 0.810
 Fistulating 11 (33.3) 13 (24.1)
 Stenosis 4 (12.1) 8 (14.8)
Duration of probiotics prescription (day) 196.1±134.5
Types of probiotics
 Lacidofil 12 (36.4)
 Medilac 8 (24.2)
 Bioflor 3 (9.1)
 Ramnos 10 (30.3)
Fistula
 Presence 18 (54.5) 29 (53.7) 0.939
 Absence 15 (45.5) 25 (46.3)
Physician global assessment
 Remission or mild 29 (87.9) 52 (96.3) 0.133
 Moderate or severe 4 (12.1) 2 (3.7)
CDAI
 <150 29 (87.9) 52 (96.3) 0.133
 Mildc) 4 (12.1) 2 (3.7)
Stool frequency (/day) 2.8±1.8 1.7±1.0 0.002 2.458 (1.381–4.374) 0.002
Stool consistency
 Normal 21 (63.6) 39 (72.2) 0.401
 Loose stool or diarrhea 12 (36.4) 15 (27.8)
Abdominal pain
 Absence or mild 24 (72.7) 52 (96.3) 0.001 1
 Moderate or severe 9 (27.3) 2 (3.7) 81.846 (5.707–173.788) 0.001
History of IBD-related surgeries
 Presence 18 (54.5) 19 (35.2) 0.076 4.588 (1.233–7.068) 0.023
 Absence 15 (45.5) 35 (64.8) 1
Drug complianced)

 Good 28 (87.5) 48 (88.9) 0.846
 Poor 4 (12.5) 6 (11.1)
Prior biologics use
 Presence 12 (36.4) 20 (37.0) 0.950 0.158 (0.030–0.825) 0.029
 Absence 21 (63.6) 34 (63.0) 1

(Continued to the next page)
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showed contrasting results, anxiety episodes were more prevalent 
[13], and the proportion of complementary and alternative medi-
cine users was higher among patients with CD than among those 
with UC [14]. The differences in probiotic prescriptions accord-
ing to disease type may reflect the characteristics of patients with 
CD. However, the proportion of patients who maintained probiot-
ic use among those who were prescribed probiotics did not differ 
between the patients with CD and those with UC. 

Both moderate or severe abdominal pain and stool frequency 
were associated with a high likelihood of probiotic prescription in 
patients with CD and in those with UC. In addition, hematochezia 
was associated with a high likelihood of probiotic prescription in 
patients with UC. Some studies have demonstrated the positive ef-
fects of probiotics on such gastrointestinal symptoms in UC. Pa-
tients receiving Bifidobacterium longum 536 or VSL#3 as an adjunct 
to standard treatment showed a significant decrease in rectal bleed-

ing [15,16]. Probiotic users who were administered a multispecies 
probiotic including Bifidobacterium and Lactobacillus were more 
likely to experience a reduction in stool frequency and abdominal 
pain as well as an improvement in stool texture [17]. When com-
bined with mesalazine (i.e., 5-aminosalicylic acid), probiotics also 
led to a significant improvement in rectal bleeding and stool fre-
quency compared with that of mesalazine alone [18]. Although 
data on the role of probiotics in CD are scarce, some studies have 
shown improvements in gastrointestinal symptoms in patients 
with CD who consume probiotics. A yeast preparation of S. boular-
dii was shown to reduce the frequency of bowel movements [19]. 
Probiotic and prebiotic combined therapy, consisting of Bifidobac-
terium breve, L. casei, B. longum, and psyllium (Plantago ovata), sig-
nificantly reduced the daily incidence of diarrhea and the abdomi-
nal pain index [20]. In contrast, Bifidobacterium in the form of fer-
mented milk products did not show any effects on abdominal 

Probiotics group (n=33) Control group (n=54) p-valuea) OR (95% CI) p-valueb)

Prior oral 5-ASA use
 Presence 33 (100) 50 (92.6) 0.109
 Absence 0 (0) 4 (7.4)
Prior topical 5-ASA use
 Presence 3 (9.1) 2 (3.7) 0.295
 Absence 30 (90.9) 52 (96.3)
Prior thiopurine use
 Presence 21 (63.6) 47 (87.0) 0.010 0.206 (0.048–0.891) 0.035
 Absence 12 (36.4) 7 (13.0) 1
Prior corticosteroid use
 Presence 15 (45.5) 31 (57.4) 0.278
 Absence 18 (54.5) 23 (42.6)
Prior methotrexate use
 Presence 5 (15.2) 1 (1.9) 0.018 31.702 (2.016–498.540) 0.014
 Absence 28 (84.8) 53 (98.1) 1
Prior iron use
 Presence 14 (42.4) 11 (20.4) 0.027 15.054 (2.963–76.475) 0.001
 Absence 19 (57.6) 43 (79.6) 1
Prior psychotropic drug use
 Presence 3 (9.1) 1 (1.9) 0.118
 Absence 30 (90.9) 53 (98.1)
C-reactive protein (mg/L) 11.9±18.3 7.7±19.4 0.319
ESR (mm/hr) 17.3±22.7 18.1±21.1 0.870
Hemoglobin (g/dL) 13.7±2.5 13.7±1.8 0.938
Total protein (g/dL) 7.0±0.6 7.1±0.5 0.683

Values are presented as mean±standard deviation or number (%) unless otherwise specified.
OR, odds ratio; CI, confidence interval; CDAI, Crohn disease activity index; IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylic acid; ESR, 
erythrocyte sedimentation rate.
Lacidofil: Pharmbio Korea Co., Seoul, Korea; Medilac: Hanmi Pharma Co., Seoul, Korea; Bioflor: Kuhnil Pharma Co., Seoul, Korea; Ramnos, Hanwha 
Pharma Co., Seoul, Korea.
a)Chi-sqaure test. b)Logistic regression. c)Mild CDAI was defined as CDAI of 150-220. d)One case was not reported in probiotics group of Crohn disease.

Table 2. Continued
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Table 3. Comparison of baseline clinical characteristics between the probiotics and control groups in patients with ulcerative colitis

Probiotics group (n=19) Control group (n=111) p-valuea) OR (95% CI) p-valueb)

Age (yr) 39.6±19.2 40.9±13.3 0.778
Sex
 Male 9 (47.4) 66 (59.5) 0.324
 Female 10 (52.6) 45 (40.5)
Disease duration (yr) 21.8±41.7 8.5±12.4 0.183
Body mass index (kg/m2) 22.6±3.6 23.0±3.7 0.685
Disease location
 Proctosigmoiditis 11(57.9) 51 (45.9) 0.328
 Left-sided 1 (5.3) 16 (14.4)
 Extensive 7 (36.8) 44 (39.6)
Duration of probiotics prescription (day) 152.6±111.7
Types of probiotics
 Lacidofil 9 (47.4)
 Medilac 7 (36.8)
 Bioflor 3 (15.8)
 Ramnos 0 (0)
Physician global assessment
 Remission or mild 17 (89.5) 101 (91.0) 0.688 1
 Moderate or severe 2 (10.5) 10 (9.0) 0.006 (0.000–0.291) 0.010
Partial Mayo score
 Remission 8 (42.1) 75 (67.6) 0.156
 Mild 9 (47.4) 26 (23.4)
 Moderate 1 (5.3) 6 (5.4)
 Severe 1 (5.3) 4 (3.6)
Stool frequency (/day) 3.2±2.7 2.3±1.6 0.180 2.069 (1.256–3.409) 0.004
Stool consistency
 Normal 10 (52.6) 78 (70.3) 0.129 1
 Loose stool or diarrhea 9 (47.4) 33 (29.7) 0.088 (0.007–1.137) 0.063
Abdominal pain
 Absence or mild 14 (73.7) 105 (94.6) 0.002 1
 Moderate or severe 5 (26.3) 6 (5.4) 44.705 (3.683–542.598) 0.003
Hematocheziac)

 Absence 11 (61.1) 83 (74.8) 0.227 1
 Presence 7 (38.9) 28 (25.2) 10.479 (1.042–105.376) 0.046
History of IBD-related surgeries
 Presence 0 (0) 6 (5.4) 0.299
 Absence 19 (100) 105 (94.6)
Drug complianced)

 Good 17 (94.4) 98 (89.1) 0.486
 Poor 1 (5.6) 12 (10.9)
Prior biologics use
 Presence 3 (15.8) 18 (16.2) 0.963
 Absence 16 (84.2) 93 (83.8)
Prior oral 5-ASA use
 Presence 18 (94.7) 106 (95.5) 0.884
 Absence 1 (5.3) 5 (4.5)

(Continued to the next page)
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Probiotics group (n=19) Control group (n=111) p-valuea) OR (95% CI) p-valueb)

Prior topical 5-ASA use
 Presence 15 (78.9) 90 (81.1) 0.827
 Absence 4 (21.1) 21 (18.9)
Prior thiopurine use
 Presence 3 (15.8) 33 (29.7) 0.210 0.214 (0.035–1.301) 0.094
 Absence 16 (84.2) 78 (70.3) 1
Prior corticosteroid use
 Presence 11 (57.9) 51 (45.9) 0.335
 Absence 8 (42.1) 60 (54.1)
Prior iron use
 Presence 1 (5.3) 9 (8.1) 0.667
 Absence 18 (94.7) 102 (91.9)
Prior psychotropic drug use
 Presence 2 (10.5) 5 (4.5) 0.283
 Absence 17 (89.5) 106 (95.5)
C-reactive protein (mg/L) 6.2±13.8 2.2±4.6 0.367
ESR (mm/hr) 22.8±22.0 14.5±13.6 0.088
Hemoglobin (g/dL) 13.8±1.9 13.9±1.5 0.810
Total protein (g/dL) 7.5±0.7 13.9±68.0 0.756

Values are presented as mean±standard deviation or number (%) unless otherwise specified.
OR, odds ratio; CI, confidence interval; IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylic acid; ESR, erythrocyte sedimentation rate.
Lacidofil: Pharmbio Korea Co., Seoul, Korea; Medilac: Hanmi Pharma Co., Seoul, Korea; Bioflor: Kuhnil Pharma Co., Seoul, Korea; Ramnos, Hanwha 
Pharma Co., Seoul, Korea.
a)Chi-square test. b)Logistic regression. c)One case was not reported in probiotics group of ulcerative colitis. d)One case was not reported in both probiotics 
and control group.

Table 3. Continued

Fig. 1. Proportion of patients who maintained use of probiotics 
among those prescribed probiotics stratified by the type of 
inflammatory bowel disease. CD, Crohn disease; UC, ulcerative 
colitis.

symptoms, stool frequency, or rectal bleeding [21]. Some studies 
have reported side effects of probiotics, such as abdominal pain, in 
patients with IBD [22]. Although probiotics may not be effective 
for some gastrointestinal symptoms or they may show side effects, 
physicians can expect some positive effects of probiotics and pre-
scribe them to improve symptoms. 

A high PGA score did not lead to increased prescription of pro-
biotics by physicians. Moderate or high PGA scores were negative-
ly associated with prescribing probiotics to patients with UC. PGA 
is an important component in evaluating disease activity, such as 
the UC disease activity index, and correlates well with disease ac-
tivity [23]. Physicians may prescribe probiotics to patients with 
UC to relieve gastrointestinal symptoms, such as abdominal pain, 
hematochezia, or increased stool frequency, but not to control dis-
ease activity. Abdominal pain, increased stool frequency, and he-
matochezia are related to disease activity; however, they can occur 
even if disease activity does not increase. For example, the disease 
activity of IBD can remain unchanged, but the above symptoms 
may occur with gastroenteritis, infectious colitis, or irritable bowel 
syndrome. Therefore, it can be inferred that probiotics tend to be 
used when symptoms, which are not related to increased disease 
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activity, worsen. In addition, even if objective indicators such as en-
doscopic findings are useful for assessing disease activity, patients 
with IBD often complain of subjective gastrointestinal or irritable 
bowel syndrome symptoms. Controlling these subjective symp-
toms as well as disease activity is important. Physicians tend to take 
this into account when prescribing probiotics. 

Surgical treatment is often considered in patients with IBD. In 
patients with CD, the 10-year surgery risk was 46.6% [24], and sur-
gery was indicated in cases of bowel perforation, abscesses, massive 
hemorrhage, cancer development, or bowel obstruction not allevi-
ated by medical therapies [25]. In the present study, a history of 
IBD-related surgery was associated with probiotic prescriptions in 
patients with CD. Previous studies have focused on the role of pro-
biotics in the prophylaxis of postoperative CD recurrence with 
contradictory results. Treatment with VSL#3 within 30 days after 
ileal resection and reanastomosis resulted in a reduction in severe 
endoscopic recurrence by day 90 [26]. In addition, when com-
bined with antibiotics, probiotics could be efficacious in the pro-
phylaxis of postoperative recurrence of CD [27]. In contrast, some 
studies showed the ineffectiveness of probiotics in preventing re-
currence after surgery for CD [28,29]. Although there was no in-
formation on the temporal relationship between the administra-
tion of probiotics, surgery, and concomitant medications in this 
study, probiotics were used to prevent recurrence after surgery. 
From a psychiatric point of view, patients with CD who underwent 
IBD-related surgery had a risk of anxiety [30,31]. Physicians may 
prescribe probiotics to reduce such neurotic symptoms. 

The past use of certain medications was associated with the pre-
scription of probiotics in patients with CD. Patients with prior 
MTX or iron prescriptions were prescribed a significantly higher 
number of probiotics than patients without these prior medica-
tions. MTX is an anti-metabolite known to induce intestinal muco-
sitis. MTX can induce or maintain remission in CD [9]. However, 
its use is limited by low efficacy and common side effects such as 
abdominal pain, diarrhea, nausea, and vomiting [32]. Although no 
prior studies have evaluated the effects of probiotics in MTX-treat-
ed patients with CD, some studies have examined the impact of 
probiotics in animal models. In rats with MTX-induced intestinal 
mucositis, probiotics helped maintain the mucosal barrier and im-
prove intestinal permeability and tissue architecture following 
MTX-induced small intestinal mucositis [33]. Contrary to the ef-
fect of MTX on disease activity, iron-deficiency anemia, a com-
mon hematologic complication in CD, is often treated with iron 
supplementation. However, oral iron intake may intensify tissue 
damage and disease activity of the underlying IBD due to oxidative 
stress [34]. In addition, oral iron supplementation may aggravate 
inflammation in IBD by altering gut microbial composition, which 

plays an important role in IBD [35]. Another study that used an 
animal model indicated the possibility of a protective effect of pro-
biotic administered in combination with iron supplementation in 
IBD. Specifically, the probiotic E. coli Nissle 1917 outcompeted 
pathogenic bacteria in a dextran sodium sulfate-induced colitis 
model [35]. The absorption of iron can also be increased in com-
bination with probiotics. In a previous study, freeze-dried Lactoba-
cillus plantarum 299v was shown to enhance iron absorption when 
administered with a meal catered to ensure high iron bioavailability 
[36]. In this context, physicians may prescribe probiotics in combi-
nation with iron supplementation. The development of iron-defi-
ciency anemia is related to disease activity, as blood loss is triggered 
by intestinal inflammation [37]. MTX may be used in patients 
with moderate-to-severe CD [9]. In other words, iron and MTX 
were used more often in patients with severe inflammation. Physi-
cians should consider prescribing probiotics to reduce inflamma-
tion in patients with severe symptoms. 

A history of biologics and thiopurine use, including AZA or 
6-MP, was associated with lower probiotic prescriptions in patients 
with CD. Infliximab and adalimumab are generally used to induce 
and maintain remission in moderate-to-severe CD [9]. Vedolizum-
ab and ustekinumab also induce response and remission in pa-
tients with moderately to severely active CD who are unresponsive 
to either tumor necrosis factor antagonists or conventional therapy 
[38,39]. Thiopurine alone is not recommended as an induction 
therapy but can be used with infliximab in moderate-to-severe CD 
for induction [9]. It can also be used as a maintenance therapy 
when induction is achieved with systemic steroids [9]. In other 
words, biologic drugs and thiopurines are indicated for moder-
ate-to-severe CD. These findings reveal that probiotics are not gen-
erally prescribed to patients with moderate-to-severe CD. This ten-
dency can be consistent with UC, in which moderate or severe 
PGA had a negative relationship with probiotic prescriptions in the 
present study. The use of biologics could also eliminate the need 
for probiotics. Patients receiving biologics reported a high degree 
of satisfaction with their therapy and appeared physically and emo-
tionally healthier than their counterparts who did not receive bio-
logics [40]. 

This study had some limitations. First, regarding the medication 
data, previously used medications were considered and not con-
comitant prescriptions. Thus, it is unclear whether these medica-
tions were associated with the prescription of probiotics in the pro-
biotics group. Second, over-the-counter use of probiotics was not 
considered in this study. Probiotics are often considered over-the-
counter drugs and do not require prescriptions. Thus, physicians 
may not have prescribed probiotics to patients who were already 
consuming them. Third, the factors associated with probiotic pre-
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scriptions were assessed retrospectively based on medical charts. 
Since this study was retrospectively designed, we were not able to 
follow up on changes in gastrointestinal symptoms after using pro-
biotics. Fourth, the probiotics were prescribed based on the sub-
jective symptoms of the patients and at the discretion of the physi-
cian, which might have affected the results. 

In conclusion, increased disease activity might be associated 
with lower probiotic prescriptions in both patients with UC and 
those with CD. In contrast, physicians prescribe probiotics more 
frequently in patients who complain of abdominal pain and in-
creased stool frequency in both UC and CD, as well as in UC pa-
tients experiencing hematochezia. Some medications, such as 
MTX and iron supplements, and a history of IBD-related surgeries 
were also associated with more probiotic prescriptions in patients 
with CD. Although there have been studies that have shown the 
usefulness of probiotics in patients with IBD, there is still a lack of 
consistent opinions concerning their effectiveness. Thus, rather 
than determining the effectiveness of probiotics in patients with 
IBD, we believe that it is important to identify the factors for which 
patients are more likely to be prescribed probiotics. In particular, 
the results of this study are meaningful considering that probiotics 
are prescribed when patients have subjective symptoms, even 
though the disease activity of IBD is well controlled.  
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