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Abstract
Purpose: To examine clinical practice effectiveness of a medical food containing serum-derived
bovine immunoglobulin (SBI) for its effect on symptoms in irritable bowel syndrome with
diarrhea (IBS-D) patients.
Methods: From 165 IBS-D patient medical charts [mean age=59.6 years (range: 19-98), female
(n=109), Caucasian (n=144)], recorded daily stools/consistency, abdominal pain, and patient/
physician reported quality of life (QoL) scores were retrospectively collected on those prescribed
SBI for a minimum of 8 weeks. A generalized estimating equations model was used to analyze
and compare changes for scores of symptoms and QoL.
Results: Where data existed in charts, 46% of patients on SBI had a combined mean score
reduction in daily stools, improvement in stool consistency (Bristol Stool Scale from >5 to <5)
and decrease in abdominal pain (≥30%). Significant improvements (p<0.001) in individual
symptom and QoL scores with a high response were also reported for daily stools (76%),
consistency (78%), abdominal pain (69%), as well as patient (79%) and physician QoL (73%).
Eleven patients experienced 13 adverse events (AEs) while receiving SBI with nausea (n=6) most
prevalent. No serious AEs were reported, but 4 patients discontinued SBI.
Conclusion: In this retrospective chart analysis of IBS-D patients who took a medical food
containing SBI for 8 weeks, there were statistical improvements in daily stool number, stool
consistency, abdominal pain and QoL scores supporting its use in IBS-D.
Keywords: Irritable bowel syndrome, Diarrhea, Abdominal pain, Treatment response, Functional bowel, Serum-derived immunoglobulin.
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Introduction
Irritable bowel syndrome (IBS) is a chronic gastrointestinal
(GI) disorder affecting 10-25% of the general population [1,2].
Patients with IBS can alternate over time between constipation
(IBS-C) or diarrhea (IBS-D) predominant, a so-called IBS mixed
(IBS-M) phenotype [3]. The exact cause of IBS is not known;
however, diverse etiologies such as alterations in intestinal
motility, hypersensitivity, brain-gut interactions, various food
sensitivities, malabsorption, intestinal inflammation, altered
gut barrier function, and dysbiosis have all been implicated [2].
While prescription and over-the-counter standard-of-care (SOC)
agents are available to treat this condition, many IBS patients
are refractory to these therapies adversely affecting their overall
quality of life (QoL) [4]. IBS-D is defined by Rome criteria as
16

25% of bowel movements with Bristol stool form types 6 or
7 (loose or watery) and less than 25% of bowel movements
with Bristol stool form types 1 or 2 (hard stools) accompanied
by a history of abdominal pain or worsening abdominal pain
even with defecation [5]. Bloating, flatulence, urgency, fecal
incontinence, excessive straining during defecation, incomplete
evacuation, and mucus are also common in IBS-D patients.
Serum-derived bovine immunoglobulin/protein isolate (SBI) is
the key ingredient in a medical food (EnteraGam®) intended
for the management of chronic diarrhea and loose stools in
conditions such as IBS-D [6]. Generally Recognized as Safe
(GRAS) status is required for all foods including medical
foods consumed in the United States. The FDA has reviewed
the SBI protein formulation as part of a petition for GRAS and
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issued a letter of no challenge to the safety findings for use in
food [7]. The postulated mechanism of action of SBI begins
with immunoglobulin (Ig)-G (IgG) binding and neutralizing
microbial antigens associated with intestinal dysbiosis [8-10],
something no other food-derived protein source can do. In a
co-culture model, SBI sterically hindered translocation of an
antigen through a damaged epithelial layer to prevent immune
induction [11]. In colitis animal models, SBI consumption led to
decreased proinflammatory cytokine and chemokine production,
increased anti-inflammatory proteins, and attenuated tissue
damage [12-14]. SBI has also been tested in a randomized
controlled trial, an open label study and several case series in
IBS-D patients [15-21].
The purpose of this retrospective chart analysis was to evaluate,
in a private practice setting, the impact of the medical food
nutritional intervention containing SBI on patients diagnosed
with IBS-D for its effect on symptoms as well as improvement
in QoL for those who consumed the product for a minimum of
8 weeks.

Methods
Patient population
This retrospective institutional review board (IRB)-reviewed
chart analysis was designed to collect symptom data from
medical charts of patients who had been prescribed commercial
SBI therapy (EnteraGam®) for management of IBS-D
(ClinicalTrials.gov Identifier: NCT02661425). Data collected
from patient medical charts was restricted to patients who were
at least 18 years of age at the initiation of SOC or SBI therapy
and had been previously diagnosed with IBS-D using Rome III
criteria. Any newly diagnosed patients with IBS-D who took
SBI for a minimum of 8 weeks were included in the analysis.
In addition, patients who failed on SOC and then immediately
took SBI for a minimum of 8 weeks were also included. The
most prevalent medications used as SOC prior to immediate
administration of SBI in decreasing order of prevalence
were protein pump inhibitors, antidiarrheal agents (atropine/
diphenyloxalate, loperamide), antibiotics (i.e., rifaximin),
probiotics, antispasmodics, and cholestyramine. Only patients
who gave their informed consent for use of their recorded
medical chart data were included in the analysis. Patients were
excluded from the evaluation if they had not taken SBI daily
as prescribed for a minimum of 8 weeks per protocol or had
not consented to the use of their recorded chart data. Patients
were also excluded from analysis if they started a different SOC
therapy for IBS-D while taking SBI.

Experimental dietary product
Serum-derived bovine immunoglobulin/protein isolate (SBI) is
the principle ingredient in EnteraGam® [6], the medical food
that was administered to patients who were analyzed in this
retrospective chart analysis. Patients did not modify their diet in
any other way. Each commercial EnteraGam® packet (10 g net
weight) contains a light-colored powder consisting of 5 g of SBI
derived from United States Department of Agriculture-approved
edible plasma, 5 g dextrose (also known as glucose), as well as
trace amounts of sunflower lecithin, a healthy fat used in the
spray drying process. SBI is composed of >90% protein which
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consists primarily of polyclonal immunoglobulins (e.g. >50%
IgG) along with other proteins and peptides that are similar to
those commonly consumed by humans in beef products.

Analysis design
This retrospective medical chart analysis was performed under
an IRB-reviewed (Sterling IRB, Atlanta, GA) protocol and
designed to gather symptom data from existing medical charts
for all IBS-D patients who were administered SBI for at least
8 weeks. No IRB approval of the protocol was necessary since
this was a retrospective analysis of medical chart data under 45
Code of Federal Regulations (CFR) 46.101(b) and no human
experimentation was performed. The IRB did review the
protocol as appropriate under this regulation. The analysis of
patient medical chart data did comply with the Health Insurance
Portability and Accountability Act of 1996 Privacy Rule (46
CFR Part 160; Part 164 (subparts a,e)) under United States FDA
regulations.
A data collection tool (DCT) was used to accumulate medical
chart data (see supplementary material). The DCT collected
information on the following if present in the medical
charts: demographics (age, sex, race) and anthropomorphic
information (height, weight); symptom data [number of daily
stools, stool consistency (Bristol Stool Scale: 1-separate hard
lumps, like nuts; 2-lumpy, sausage like; 3-sausage with cracks
on the surface; 4-smooth, soft sausage snake-like; 5-soft blobs;
6-mushy; 7-watery, no solid pieces), abdominal pain (11
point scale: 0=no pain and 10=worst pain possible)], urgency
(episodes per day), fecal incontinence (episodes per day),
flatulence (episodes per day), bloating (0= none; 1= mild; 2=
moderate; 3= severe), fatigue (0= none; 1= mild; 2= moderate;
3= severe)]; and patient-reported scores and physician-assessed
impressions of QoL (1= poor; 2=fair; 3= good; 4= excellent).
The DCT also captured information from patient medical charts
on comorbidities, medications including those for GI conditions,
and adverse events (AEs). Medical chart data was recorded
from medical charts using the DCT by the physician, physician
assistant or nurse practitioner with the aid of a medical science
liaison (MSL) at all times assuring private patient information.
The supervising physician then examined the DCT and signed
off to attest to the accuracy of the captured medical chart
information. Double data entry was then performed by two
MSLs and verified by a third person before being sent to the
statistician.

Outcome measures
The primary outcome was defined by a combined reduction in
the number of daily stools, an improvement stool consistency
by Bristol Scale Score from >5 to <5, and a 30% or greater
decrease in abdominal pain after a minimum of 8 weeks of
SBI administration. Patients were required to have data in
their charts regarding the characteristic symptoms for IBS-D,
number of daily stools, stool consistency and abdominal pain,
to assess their combined response to SBI for the primary
outcome measure. Secondary outcome measures (i.e., number
of daily stools, stool consistency, abdominal pain intensity,
urgency, fecal incontinence, flatulence, bloating, fatigue, and
patient-reported, as well as physician-assessed QoL scores)
were required to have a one-point improvement in individual
17
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symptom or the QoL scale scores.

Safety
Safety data (i.e., therapy-emergent AEs and serious adverse
events, SAEs) using the DCT from medical charts was collected
on SBI if patients took at least one dose. Any new side effect
information recorded during SBI administration and not already
associated with an existing comorbidity was considered an AE.

Statistical analysis
A generalized estimating equations (GEE) model was used
to analyze changes in mean symptom and QoL scores. The
GEE model is an extended form of generalized linear model
and can account for the unknown correlation among patients.
In the GEE model, the following patient characteristics were
controlled for: age distributions (age 18-44, 45-54, 55-64, 6574, and >=75 years), gender (female vs. male), and race (white
vs. non-white). Additionally, the GEE model adjusted the cluster
effect from the individual clinical practice sites where outcomes
were correlated for patients who were treated at the same site
to minimize site bias. Subgroup analyses were performed to
demonstrate the robustness of the effect among patient cohorts
with more restrictive criteria applied for the combined primary
outcome measure and secondary individual symptom scores.
Comparisons of significance prior to and after a minimum of 8
weeks of SBI administration was also performed using a t-test.

Results
In this retrospective medical chart analysis, data were collected
from medical charts on 165 patients identified as diagnosed with
IBS-D who were given a nutritional intervention in the form of
a protein-containing medical food, SBI. These patient medical
charts analyzed were from 11 different gastroenterology
practices distributed across 8 states (1-Connecticut, 3-Florida,
1-Georgia, 1-Missouri, 1-Tennessee, 1-New York, 1-Texas,
1-Virginia) in the U.S. The mean age of the population was
59.6 years (range: 19-98) and patients were primarily female
(n=109) and Caucasian (n=144; Hispanic=9; Black=4;
Asian=3; Unknown=5). The most prevalent GI comorbidities
in this cohort of patients in decreasing order of prevalence were
gastroesophageal reflux disease, hemorrhoids, and esophagitis.
The most prevalent non-GI comorbidities were anxiety and
depression. No patient was considered malnourished or protein
deficient based on current blood work in medical charts. Twentysix patients did not comply with healthcare provider instructions
to take SBI daily for a minimum of 8 weeks and were excluded
from analysis. Forty patients who were prescribed other IBS-D
medications at the same visit as SBI were excluded from the
analysis as the healthcare provider chose to administer multiple
agents in combination. Four patients discontinued SBI due to
an AE (see below) and were excluded from analysis. Of 95
remaining patients, the number of patients reporting symptom
scores characteristic of IBS-D (daily stool number, stool
consistency and abdominal pain), other symptoms associated
with the condition (urgency, fecal incontinence, flatulence,
bloating, fatigue), and QoL assessments was not consistent from
chart to chart accounting for differences in the data collection
numbers shown in Table 1. Therefore, the number of charts
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reporting symptoms to evaluate combined scores for daily stool
number, stool consistency and abdominal pain (n=44) is less
than those collected on these individual symptoms, 67, 76, 61,
respectively (Table 1).
There was no effect found regarding age, gender, or geographic
location. After a minimum of 8 weeks of SBI administration, a
significant response (p<0.001) was found for improvement in the
combined primary outcome of reducing daily stools, improving
Bristol Scale Scores from >5 to <5, and a ≥30% decrease in
abdominal pain was found in 46% of patients (20 of 44) where
symptom medical chart data was available. When response
rates for secondary outcomes of individual IBS-D characteristic
symptoms for patients who took SBI a minimum of 8 weeks
were analyzed, there was also a high and significant response.
Seventy-six percent (51of 67 patients) showed a reduction in
the number of daily stools declining from 5.11 ± 3.4 to 2.54 ±
2.1 (mean change= -2.37; p<0.001). There was a 78% (59 of 76
patients) response for improvement in stool consistency using
Bristol Scale scoring from 6.2 ± 0.8 to 4.5 ± 1.0 (mean change=
-1.63, p<0.001). For abdominal pain, 69% (42 of 61 patients)
had decreased pain scores from 5.4 ± 3.1 to 3.2 ± 2.9 (mean
change= -2.23, p<0.001) using an 11-point scale (Figure 1A).
Interestingly, when individual symptoms characteristic of IBS-D
were analyzed for patients who had scores in the medical charts
for SOC therapies immediately prior to SBI administration,
there was no improvement. The number of daily stools increased
from 4.2 ± 1.7 to 5.1 ± 3.4 (mean change= +0.9, 37 patients),
stool consistency worsened from 5.9 ± 1.2 to 6.2 ± 0.8 (mean
change= +0.3, 42 patients), and abdominal pain increased
slightly from 4.3 ± 2.9 to 4.7 ± 3.0 (mean change= +0.4, 28
patients) in this subset of patients (Figure 1B). The time of each
of the SOC administration varied from minimum of 2 weeks
(i.e., rifaximin) to >3 months (i.e., antidiarrheal agents). Similar
improvements of individual characteristic IBS-D individual
symptom scores, however, were observed among patients in
this SOC subset of patients after administration of SBI for a
minimum of 8 weeks (Figure 1B). The number of daily stools
declined from 5.05 ± 3.1 to 2.52 ± 2.0 (mean change= -2.53,
p<0.001, 37 patients), stool consistency improved from 6.1 ±
0.9 to 4.5 ± 1.2 (mean change= -1.61, 42 patients, p<0.001),

Symptom or QoL

Patients (n) with Scores
Recorded in Medical Chart

Daily Stool Number

67

Stool Consistency

76

Abdominal Pain

61

Urgency

22

Fecal Incontinence

25

Flatulence

19

Bloating

47

Fatigue

44

Patient-Reported QoL

53

Physician-Assessed QoL

52

Daily Stool Number, Stool Consistency and
Abdominal Pain

44

QoL=Quality of Life; SBI=Serum-Derived Bovine Immunoglobulin/Protein Isolate

Table 1. The number of patient charts with reported symptom and
quality of life scores who consumed SBI for a minimum of 8 weeks.
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and abdominal pain decreased from 4.7 ± 3.0 to 3.0 ± 3.0 (mean
change= -1.66, 28 patients, p<0.001).
When response rates for secondary outcomes of other individual
symptoms collected from medical charts (Table 1) typically
found in IBS-D patients (urgency, fecal incontinence, flatulence,
bloating and fatigue) were analyzed for those who consumed
SBI a minimum of 8 weeks, response rates were generally above
50%. Sixty-four percent (14 of 22 patients) showed a reduction
in episodes per day of urgency from 2.9 ± 2.8 to 1.5 ± 3.0 (mean
change= -1.36). There was 36% (9 of 25 patients) who fewer
episodes of fecal incontinence per day decreasing from 1.1 ±
1.5 to 0.3 ± 0.5 (mean change= -0.80, p=0.13) and 42% (8 of 19
patients) had fewer events of flatulence per day going from 2.4
± 2.8 to 1.4 ± 1.9 (mean change= -0.95). For bloating, 53% (25
of 47 patients) had improved scores from 2.3 ± 1.6 to 1.4 ± 1.2
(mean change= -0.89, p=0.002) and 55% (24 of 44 patients) had
less fatigue down from a score of 2.0 ± 1.4 to 1.3 ± 1.2 (mean
change= -0.77, p<0.001) (Figure 2). In the case where there
were less than 25 patients with other symptom scores associated
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When QoL scores were analyzed from medical charts using
a scale from 1-4 (poor, fair, good, excellent) for those who
consumed SBI for a minimum of 8 weeks, 79% (42 of 53 patients)
of patients reported an improvement from 1.5 ± 0.7 to 2.9 ±
0.9 (mean change= +1.42, p<0.001), while physicians assessed
that 73% (38 of 52 patients) of patients had improvement from
1.5 ± 0.7 to 3.1 ± 0.8 (mean change= +1.6, p<0.001) (Figure
3A). For patients who had QoL scores in the medical charts
for SOC therapies prior to immediate SBI administration, there
was no improvement in patient-reported (1.7 ± 0.7 vs. 1.6 ±
0.7, mean change= -0.1, 34 patients) or physician-assessed (1.5
± 0.8 vs. 1.6 ± 0.7, mean change= +0.1, 27 patients) scores on
SOC. A similar pattern of improvement, however, was found
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with IBS-D in their charts, accurate statistical analysis was not
possible. While no improvement in mean scores for these other
symptoms associated with IBS-D were observed in the subset
of patients after first taking SOC therapies, the same pattern of
improvement in symptoms was observed after SBI intake for a
minimum of 8 weeks (data not shown).
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Figure 1. Secondary outcomes of patients administered serum-derived bovine immunoglobulin/protein isolate (SBI) for IBS-D characteristic
symptoms Mean symptom scores (±SD) characteristic for IBS-D, daily stools (episodes per day from 67 patient charts), stool consistency (Bristol
Stool Scale: 1-separate hard lumps, like nuts; 2-lumpy, sausage like; 3-sausage with cracks on the surface; 4-smooth, soft sausage snake-like;
5-soft blobs; 6-mushy; 7-watery, no solid pieces from 76 patient charts), abdominal pain (11 point scale: 0=no pain and 10=worst pain possible
from 61 patient charts) for all patients prior to administration of (Medium Gray) and after a minimum of 8 weeks of SBI therapy (Dark Gray) (A).
Mean symptom scores (±SD) characteristic for IBS-D, daily stools (from 37 patient charts), stool consistency (from 42 patient charts), abdominal
pain (from 28 patient charts) for a subset of patients prior to standard-of-care (SOC) therapy (Light Gray), after failure on SOC immediately prior
to administration of (Medium Gray), and after a minimum of 8 weeks of SBI therapy (Dark Gray).(*p<0.001).
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Figure 2. Secondary outcomes of patients administered serum-derived bovine immunoglobulin/protein isolate (SBI) for other IBS-D associated
symptoms Mean other symptom scores (±SD) for urgency (episodes per day, from 22 patient charts), fecal incontinence (episodes per day from 25
patient charts), flatulence (episodes per day from 19 patient charts), bloating (0=none; 1=mild; 2=moderate; 3=severe, from 47 patient charts)
and fatigue (0=none; 1=mild; 2=moderate; 3=severe, from 44 patient charts) associated with IBS-D prior to administration of (Medium Gray)
and after a minimum of 8 weeks of SBI therapy (Dark Gray) . a p=0.013; b p=0.002; c p<0.001.
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after a minimum of 8 weeks SBI consumption. There was a 79%
(27 of 34 patients) response for improvement in QoL reported
patient scores with an increase from 1.6 ± 0.7 to 2.9 ± 1.0 (mean
change= +1.3, p<0.001) and a 78% (21 of 27 patients) response
as judged by physicians with scores improving from 1.6 ± 0.7 to
3.2 ± 0.9 (mean change= +1.6, p<0.001) (Figure 3B).
Two patients out of 165 total were purported to have consumed
at least one dose of SBI, but did not return for a follow up
visit and were not included in the AE analysis. There were 11
patients who had a combined total of 13 AEs collected from
medical charts out of 163 patients (8%) who received at least
one dose of SBI (Table 2). Out of the total 13 AEs recorded, 1
patient had nausea and increased abdominal pain while another
had nausea and a headache. The predominant AE observed in
patients after consuming SBI was nausea (n=6; 3.7%). Four
out of 163 patients discontinued SBI (2.5%) therapy prior to 8
weeks due to an AE. There were no serious AEs (SAEs) noted
in the medical charts. There were no significant mean changes
in weight while on SBI.

Discussion
SBI has been tested as a nutritional intervention compared to
a soy protein isolate in one double-blind, placebo-controlled
trial [15]. At 10 g SBI per day, there was a significant reduction
the number of days per week patients experienced IBS-D
characteristic symptoms (loose stools, abdominal pain) as well
as other symptoms typically associated with IBS-D (flatulence,
bloating, urgency), whereas a soy protein placebo had no
significant effect after 6 weeks on any symptoms. There were no

B
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Mean Score

Mean Score

A
4

SAEs reported, though 3 subjects (2 SBI, 1 placebo) withdrew
due to nausea. Valentin et al. [16] found in an open-label study
that patients taking SBI 5 g twice daily that there were statistical
improvements in stools per day, ease of passage, and evacuation
during an 8-week study. There was also a numerical reduction
of worst pain severity the last 2 weeks of the study, but it did not
reach statistical significance (P=0.078). There were no SAEs
and 20 therapy-emergent AEs which included cramping (2);
gas (2); headache (2); nausea (2); and one patient for each with
abdominal or back pain, acid reflux, bloating, cold sore, feeling
sick, leaking, metallic taste in mouth, sinus infection, sores on
tongue, and stomach flu. One patient withdrew due to metallic
taste, mouth sore and nausea. In recent retrospective reports of
SBI use collected from medical charts, there was approximately
a 70% overall response rate to therapy in drug-refractory IBS-D
patients [17-20]. For example, Hilal et al. [17] and Good et
al. [18] reported patients with IBS-D, IBS-M, and IBS with
bloating had about 75% overall management of their condition.
Similarly, in patients who were refractory to traditional
pharmaceutical therapies including rifaximin diagnosed with
small intestinal bacteria overgrowth (SIBO) comorbid with
IBS-D or IBS-M, there was 75% response rate within 4 weeks to
5 g SBI twice daily [19]. Responses in the analysis were similar
whether the patients were lactulose breath test positive and were
diagnosed with SIBO or negative and diagnosed with IBS-D or
IBS-M. In another population of drug refractory IBS-D patients
who were administered SBI 5 g per day for 16 weeks, 82% of
patients reported a moderate to complete response to therapy,
with the majority of condition management occurring in the first
4-6 weeks [20]. Finally, two case reports of drug-refractory,

Patient-Reported QoL

Physicain-Assessed QoL

*

*

3
2
1

Patient-Reported QoL

Physicain-Assessed QoL

Figure 3. Secondary outcomes of patients administered serum-derived bovine immunoglobulin/protein isolate(SBI) for quality of life scores in
IBS-D Mean quality of life (QoL) scores (1=poor; 2=fair; 3=good; 4=excellent) (±SD) reported by patients (from 53 patient charts) or assessed
by physicians (from 52 patient charts) for patients prior to administration of (Medium Gray) and after a minimum of 8 weeks of SBI therapy
(Dark Gray) (A). Mean QoL scores (1=poor; 2=fair; 3=good; 4=excellent) (±SD) for a subset reported by patients (from 34 patient charts) or
assessed by physicians (from 27 patient charts) prior to standard-of-care (SOC) therapy (Light Gray), after failure on SOC immediately prior to
administration of (Medium Gray), and after a minimum of 8 weeks of SBI therapy (Dark Gray). *p<0.001.
Adverse Event

SBI (N =163), n (%)

Discontinued, n (%)

Nausea

6 (3.7)

3 (1.8)

Increased Abdominal Pain

2 (1.2)

--

Constipation

1 (0.6)

--

Cramping

1 (0.6)

--

Headache

1 (0.6)

--

Frequent Urination

1 (0.6)

--

Metallic Taste

1 (0.6)

1 (0.6)

Total

13 (8.0)

4 (2.5)

SBI=Serum-Derived Bovine Immunoglobulin/Protein Isolate

Table 2. Adverse events in medical charts recorded for patients who consumed at least one dose of SBI.
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post-C. difficile infectious IBS-D patients demonstrated that
their chronic diarrhea was completely managed after SBI
administration over 2-4 weeks [21].
While the exact cause of IBS-D is unknown, dietary triggers
[22], accelerated intestinal transit [23], visceral hypersensitivity
[24,25], and alterations to the gut microbiome [26] have all
been implicated in the pathophysiology of IBS-D. In addition,
some studies have shown that there is a subset of IBS-D
patients where inflammation is present compared to healthy
subjects [27,28]. Because of this multifactorial etiology,
many clinical approaches are used to reduce abdominal pain
and diarrhea in IBS-D patients associated with different
aspects of the pathophysiology. These include bulking agents
like fiber (i.e., psyllium, pectin), antidiarrheal agents (i.e.
atropine/diphenyloxalate, loperamide, eluxadoline), dietary
modification (i.e., FODMAP), serotonergic agents (alosetron),
antidepressants (i.e., tricyclic antidepressants, selective
serotonin reuptake inhibitors), analgesics (peppermint oil), and
non-systemic antibiotics (rifaximin) [29-31].
The FDA recently issued guidance for the clinical evaluation
of drugs to treat IBS [32]. In this guidance, there were two
recommended components for endpoints in IBS-D: (1) At
least a 30% reduction compared with baseline in weekly
average worst abdominal pain intensity using an 11-point
(i.e., 0 to 10) numeric rating scale; and (2) a 50% reduction
in the number of days per week with at least one stool
with a consistency rating of Type 6 or 7 by Bristol Stool
Scale compared with baseline. An early clinical study of
alosetron prior to this guidance utilized an eight-point global
improvement scale that asked subjects how their symptoms
after treatment compared to the previous 3 months, from
substantially worse to substantially improved, found between
43-50% response rates depending on dose compared to 31%
in the placebo group (all p<0.02) [33]. The TARGET 1 and
2 studies of rifaximin used an endpoint for adequate relief
of global IBS symptoms for at least 2 of 4 weeks following
treatment and found 41% response rate compared to 32%
in the placebo group (all p<0.05) [34]. In TARGET 3, an
open-label phase of the rifaximin study evaluated its readministration and relapse as well as a response rate using
a composite endpoint where there was a 30% or greater
reduction in abdominal pain and at least a 50% improvement
in the number of days per week in which the Bristol Stool
scale was type 6 or 7 (loose or watery stools) [35]. TARGET
3 found a 42% response rate to rifaximin using the composite
endpoint. Trials of eluxadoline found, using a composite
response of a 30% or greater reduction in abdominal pain
and improvement in stool consistency using Bristol Stool
scale criteria as above on the same day for at least 50% of
the days, response rates to this agent were between 24%
to 32% depending on dose and time on therapy (12 vs. 26
weeks) compared to placebo responses of 16% to 20% (all
p<0.05) [36]. A recent FDA warning regarding eluxadoline
has been issued by the FDA for 120 reports of serious cases
of pancreatitis or death, all of which occurred in clinical
practices after approval of this agent in May of 2015 [37].
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Though this retrospective medical chart analysis was not a
randomized, placebo-controlled study, we attempted to restrict
data collection and analysis to similar combined outcome
measures as required in IBS clinical studies for daily stool
number, stool consistency improving from a Bristol Scale
score of >5 to <5 and a 30% improvement in abdominal pain
after 8 weeks of SBI administration. The 8-week minimum
administration of SBI was chosen based on responses observed
in two trials and cases series [15-21]. There was a 46% response
rate for all patients who consumed SBI for a minimum of 8
weeks using the combined endpoint. There was also 69% to
78% response in patients for the primary individual symptoms
characteristic of IBS-D (daily stool frequency/consistency,
abdominal pain) for patients who consumed SBI for a minimum
of 8 weeks. Other symptoms associated with IBS-D, such as
urgency, fecal incontinence, flatulence, bloating, and fatigue,
were more difficult to assess since the number of patients with
recorded responses in their medical charts were not enough to
reach statistical significance in each case. Enough patients had
scores in their medical charts for fecal incontinence, bloating
and fatigue, however, that there was an observable statistical
improvement among patients with recorded data who were
administered SBI for a minimum of 8 weeks. Patient-reported
and physician-assessed QoL responses were also statistically
significant and similar in all patients administered SBI or in
the subset who had SOC failures first immediately prior to SBI
administration with between a 73% to 79% response rate.

Advantages
One advantage of this retrospective analysis in terms of safety
was that patients were not excluded based on comorbidity or
poly-pharmacy. There was also a low rate of recorded AEs in
medical charts for patients administered SBI as a nutritional
intervention. The safety of SBI and recorded AEs found in
this analysis were also similar to that observed in previous
clinical trials with IBS-D [15,16] and in retrospective case
studies of drug-refractory IBS patients [17-21] with nausea
as the predominant AE. Indeed, post-marketing surveillance
over a 4-year period has shown that there have been few AEs
(<0.2%) and no SAEs associated with over 3 million doses of
SBI prescribed [6]. The primary in-market AEs reported was
nausea, mild constipation or diarrhea, increased urination, and
headache (data on file).

Conclusion and Limitations
The limitations of this type of retrospective medical chart
analysis is that it was not a double-blind, placebo-controlled
trial, recording of specific symptoms by each healthcare
provider at each site was not uniform, and the population was
heterogenous in some cases having received multiple, different
SOC agents prior to SBI. Even though the unique design of
this IRB-reviewed retrospective chart analysis was performed
with a specific, strict collection protocol, bias could be inherent
in the selection of patients from medical charts. Coupled with
previously published positive data of SBI outcomes, however,
this new analysis along with the safety profile of the nutritional
product suggest that this medical food should be considered as
an option for use in IBS-D patients. A large, well-controlled
study is needed to substantiate efficacy against placebo [38].
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