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Background: Oral serum-derived bovine immunoglobulin (SBI)/protein isolate is a medical 

food intended to manage chronic diarrhea. It has been shown to improve pain and diarrhea in 

adults with diarrhea-predominant irritable bowel syndrome (d-IBS).

Aim: To determine if SBI can improve symptoms in children with d-IBS.

Methods: We performed a randomized, double-blind, placebo-controlled, pilot study 

(NCT02609529) to evaluate the effectiveness of SBI in children 8–18 years with d-IBS. We 

recorded stool number, abdominal pain, and stool form in all patients for 1 week and then 

assigned the patients at a ratio of 2:1 to treatment with SBI 5 g BID or placebo for 3 weeks. The 

patients and their parents completed the Pediatric Quality of Life Inventory™ for Gastrointes-

tinal Symptoms (PedsQOL) and the Pediatric Functional Disability Index (FDI). In addition, 

complete blood counts and serum chemistries were recorded at the start and end of treatment 

to evaluate safety.

Results: Fifteen patients (nine SBI, six placebo) completed the study. Both SBI and placebo 

groups reported nonstatistical reductions in stool frequency per week. The SBI group showed 

a significant reduction in stool frequency at weeks 1 and 2 but not at the end of treatment. The 

SBI group also demonstrated statistical improvements in abdominal pain and stool form by 3 

weeks. The placebo group did not achieve similar improvements. The overall FDI and PedsQOL 

scores, as well as PedsQOL subscale scores for pain, discomfort when eating, diarrhea, worry 

about stomach aches, and communication, improved significantly in the SBI group, but not in 

the placebo group. No serious adverse events occurred. Serum chemistries and hemograms were 

normal at baseline and at the end of study in all patients.

Conclusion: In this single-center, exploratory pilot study, we demonstrated that 10 g SBI per 

day was safe in children with d-IBS and improved symptoms. Larger studies, with longer treat-

ment duration, seem warranted based on these initial positive results.

Keywords: pediatric, irritable bowel syndrome, diarrhea, abdominal pain

Introduction
Irritable bowel syndrome (IBS) is one of the most common diagnoses in new patients in 

pediatric gastroenterology clinics.1 In addition to abdominal pain, pediatric IBS patients 

often have diarrhea, constipation, or both. About one-third of pediatric IBS subjects 

have diarrhea-predominant IBS (d-IBS).2 There are no US Food and Drug Adminis-

tration (FDA)-approved treatments for children with d-IBS. There is evidence that 

d-IBS is caused by a mild inflammation in the intestinal mucosa.3 Oral serum-derived 

bovine immunoglobulin (SBI)/protein isolate is a medical food intended to manage 

chronic diarrhea. Its mechanism of action involves binding of immunoglobulin (IgG) 
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to microbial components to prevent their penetration into the 

lamina propria, which may help to ameliorate inflammation 

in the small intestine associated with some cases of d-IBS, 

especially the inflammation arising after acute gastroenteri-

tis.4–6 SBI has been shown to improve pain and diarrhea in 

adults with d-IBS.7 In this study, we aim to determine if SBI 

can also improve symptoms in children with d-IBS.

Methods
The study protocol was approved by the institutional review 

board of Louisiana State University – Health Science Center 

and the Children’s Hospital of New Orleans (ClinicalTrials.

gov Identifier, NCT02609529). All patients gave their assent, 

and their legal guardians provided written informed consent 

before the beginning of the study.

We designed a randomized, double-blind, placebo-

controlled, weighted pilot study to evaluate the effect of SBI 

on symptoms in children 8–18 years, newly diagnosed with 

d-IBS according to ROME III criteria.8 The ROME III criteria 

consists of recurrent abdominal pain or discomfort for at least 

2 days per week in the last 3 months associated with two or 

more of the following: improvement with defecation, onset 

associated with a change in frequency of stool, and onset 

associated with a change in form (appearance) of stool.8

To be included in the study, patients needed to be male 

and/or nonpregnant females between 8 and 18 years at the 

time of consent. Exclusion criteria included concurrent 

pharmacologic treatment for d-IBS, non-English speaker, 

known allergy or hypersensitivity to beef or any component 

of SBI, and pregnancy.

We assessed baseline symptoms for 1 week (stool num-

ber, abdominal pain, and stool type using the Bristol stool 

scale) during a screening phase and assigned patients to 5 g 

BID SBI (Entera Health, Inc., Ankeny, IA, USA) or matched 

placebo (hydrolyzed gelatin protein isolate) at a ratio of 2:1 

for 3 weeks. Simple randomization was performed by a 

pharmacist who kept the trial blinded until all patients had 

completed the study.

SBI/protein isolate contains a minimum of 50% IgG 

along with other serum proteins. Neither SBI nor the placebo 

contained any milk-derived proteins or sugars. The isolate 

is a light-colored powder composed of finely ground flakes, 

easily dissolved in water or other drink. A minimum of 4 

ounces of fluid was used to dissolve the protein formula-

tions. The patients and their parents completed the Pediatric 

Quality of Life Inventory™ for Gastrointestinal Symptoms 

(PedsQOL)9 and the Pediatric Functional Disability Index 

(FDI)10,12 during screening and at the end of treatment. We 

also performed laboratory assessments (complete blood 

count, comprehensive metabolic panel, erythrocyte sedi-

mentation rate, C-reactive protein) during screening and at 

the end of treatment. We conducted a urine pregnancy test 

for female patients during the screening visit.

The patients recorded gastrointestinal symptoms using 

a daily diary. The primary end point was change in number 

of stools or bowel movements per week from the screening 

phase compared to the end of treatment. The secondary clini-

cal outcome variables included changes in abdominal pain, 

and stool consistency, at the end of treatment compared to 

the screening phase. The secondary psychosocial outcomes 

included PedsQOL and FDI scores at the end of treatment 

compared to the screening phase.

All analyses were conducted using SPSS version 24.0. 

Demographic and descriptive statistics were calculated as 

means, SDs, frequencies, and percentages reported. Skew-

ness and kurtosis statistics were used to examine normality. 

Inferential statistical analyses using dependent t-tests were 

conducted comparing two time points at baseline and at the 

end of treatment (week 3). Changes in the number of bowel 

movements, abdominal pain ratings, stool consistency, and 

the FDI and PedsQOL psychosocial outcomes were examined 

in both groups. From these planned analyses, an a priori 

power analysis was conducted using G*Power 3 (Power 

=0.80, a=0.05). The minimum total sample size required to 

detect a medium effect was 27.10,11

Results
We randomized 20 patients in this study, of which 15 com-

pleted the study (overall, age 13.5±3.6 years, six male, 12 

white, one black, two Hispanic; SBI, n=9, age 14.3±3.7 years, 

four male; placebo, n=6, age 12±3.3 years, two male). In 

the SBI group, one patient dropped out after 2 days due to 

emesis potentially related to treatment, one patient dropped 

out due to palatability, and two patients were lost to follow-

up and could not be evaluated. One placebo patient dropped 

out after the first visit. In total, nine patients received SBI 

and six received placebo completing 3 weeks of the study. 

There were no serious adverse events. Serum chemistries 

and hemograms were normal at baseline and at the end of 

study in all patients.

There was a statistical reduction in stool frequency per 

week compared to the screening phase in the SBI group from 

18.0±5.3 per week during the screening week to 12.2±5.9 

per week after 1 week (P=0.02) and 12.7±5.6 per week 

after week 2 (P=0.03). There was no significant reduction 

in stool frequency per week comparing the screening phase 
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to 13.6±5.4 per week at the end of treatment (P=0.07). The 

placebo group showed significantly less stool frequency per 

week compared to the screening phase from 19.7±8.3 per 

week during screening to 15.0±16.7 per week after 1 week 

(P=0.34), 12.5±15.0 per week after 2 weeks (P=0.06), and 

15.5±13.6 per week at the end of treatment (P=0.12). The 

differences in stool number between the two groups at the 

end of treatment were also not significant (P=0.70; Figure 1). 

The treatment group reported a reduction in abdominal pain 

(P=0.02) and improved stool form (P=0.05) after 3 weeks 

(Table 1). The placebo group did not show a significant 

reduction in abdominal pain (P=0.08) or improvement in 

stool form (P=0.28).

The FDI scores of patients improved significantly in the 

SBI group (P=0.01), but not in the placebo group (P=0.23; 

Table 2). The PedsQOL scores also improved significantly 

with SBI (P=0.01), but not with placebo (P=0.14). The 
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Figure 1 The change in number of stools per week throughout the duration of 
the study.
Abbreviation: BM, bowel movement.

Table 1 Changes in gastrointestinal symptom scores in both groups between the screening week and end of treatment

Groups Screening week,  
mean±SD

End of treatment  
(week 3), mean±SD

P-value

Number of stools per week Placebo 19.7±8.3 15.5±13.6 0.12
SBI 18±5.3 13.6±5.4 0.07

Abdominal pain (Likert scale: 0 no pain; 4, severe pain) Placebo 2.1±0.7 1.6±0.7 0.08
SBI 2.4±0.6 1.7±0.9 0.02

Stool form (Bristol stool scale: 1–7) Placebo 5.1±0.6 4.2±2 0.28
SBI 5.3±0.8 4.2±1.2 0.05

Abbreviation: SBI: serum-derived bovine immunoglobulin.

parent-assessed PedsQOL scores were signif icant for 

patients on SBI (P=0.004) and trended toward improve-

ment for patients on placebo (P=0.06; data not shown). For 

IBS-related subscales of the PedsQOL questionnaire, there 

was statistical improvement of the scores from baseline to 

end of treatment in the SBI group for pain and discomfort 

(P=0.008), discomfort when eating or postprandial discom-

fort (P=0.01), constipation (P=0.03), diarrhea (P=0.009), 

worry about stomach aches (P=0.03), and communication 

(P=0.03). There was no significant improvement in these 

scores in the placebo group (P>0.05 for all).

Discussion
In this exploratory pilot study, we demonstrated that the 

10 g SBI per day was safe in children ranging from 8 to 18 

years of age. The study did not meet the primary end point 

of significant reduction in stool frequency at end of treatment 

with SBI but showed a trend toward significance (P=0.07). 

There was a significant reduction in stool frequency at weeks 

1 and 2 in SBI group, but not in placebo group. In addition, 

SBI group demonstrated a significant reduction in abdominal 

pain (P=0.02) and improved stool form (P=0.05) compared 

to placebo group by the end of treatment. Finally, the FDI 

scores and scores of symptomology subscales of the Ped-

sQOL questionnaire were significant compared to placebo 

by end of treatment.

In a recent study, only modest differences in stool form 

and frequency were found between children with IBS and 

healthy children, and childhood IBS subtypes could not be 

differentiated by stool frequency.13 However, we enrolled only 

patients who had stool frequencies averaging 18.7±6.4 per 

week, a higher number than normal children, and greater than 

those reported for d-IBS, and hence chose stools frequency 

as the primary end point.13 The nonsignificant reduction 

in stool frequency at the end of treatment in both groups 

could be related in part to the placebo response observed 

in FGID treatment trials, that has been attributed in part to 
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the attention given to enrolled patients, including detailed 

explanation, reassurance, close monitoring, and ready access 

to the researchers, which may produce a therapeutic effect, a 

bias leading to an error in estimating the treatment effect.14 

In addition, there was slight difference in age and number 

of male and female participants in each group with the SBI 

group being slightly older (14.3±3.7 vs 12±3.3 years) and 

having a higher proportion of male patients (44% vs 33%) 

which could have biased the results.

A statistical weakness in our study was that the study 

was underpowered; the minimum total sample size needed to 

detect at least medium effects for the paired samples t-tests 

conducted was 27. The reason for low recruitment number 

(20 vs 27) may be due to that the study population included 

children with d-IBS who had on average >18 stools per week. 

Weidler et al13 reported that the mean daily stool number 

in children with d-IBS was 1.01±0.44 compared to healthy 

children with 0.7±0.30 per day. This represents approximately 

7±3 bowel movements per week, far below that of the popula-

tion recruited for this study. However, the main assumption 

for the test (eg, normality) was met in our study, even though 

the sample sizes for both groups were small.

Another factor that may have contributed to our results 

is the 3 weeks treatment duration that we chose for a condi-

tion with symptoms that are known to be of intermittent and 

fluctuating severity.15 Three weeks is a shorter duration than 

the one recommended in the European Medicines Agency 

(EMA) guidelines,16 which is a duration of 4 weeks or longer 

for trials to establish short-term efficacy, and a minimum of 

6 months for trials intended to establish long-term efficacy. 

For shorter study periods, it may be valuable to measure 

blood levels of amino acids or even fecal IgG levels to 

assure compliance in delivery of the bovine IgG. Shaw et al17 

found in healthy adults, for example, that 10 g of SBI per 

Table 2 Changes in FDI and PedsQOL scores in placebo and SBI groups between the screening week and end of treatment

SBI Placebo

Screening,  
mean±SD

Week 3,  
mean±SD

P-value Screening,  
mean±SD

Week 3,  
mean±SD

P-value

FDI 20.4±4 8.3±2 0.01 16±3 12.3±3 0.23
PedsQOL 53.3±5 74±5 0.01 52±4 62.3±6 0.14

Pain score 32.5±6 67.2±7 0.008 32.6±5 45.1±6 0.15
Postprandial discomfort 54.4±7 78.8±7 0.01 51.7±7 54±3 0.78
Diarrhea 48.2±9 75.4±7 0.009 39.6±8 62.5±8 0.06
Worry about pain 19.6±10 48.2±9 0.03 25±10 41.7±7 0.27
Communication 51.4±13 75±10 0.03 47.5±12 57.5±1 0.26

Abbreviations: FDI, Pediatric Functional Disability Index; PedsQOL, Pediatric Quality of Life Inventory™ for Gastrointestinal Symptoms; SBI, serum-derived bovine 
immunoglobulin.

day statistically increased blood levels of essential amino 

acids and specifically tryptophan between 2 and 3 weeks. In 

addition, they found the presence of bovine IgG in the feces. 

Unfortunately, other markers of tryptophan metabolism or 

inflammation in d-IBS have not yet been validated utilizing 

SBI in the management of this condition.18 Larger studies 

with longer treatment duration seem warranted.
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