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Background: Patients with irritable bowel syndrome (IBS) or inflammatory bowel disease
(IBD) commonly experience diarrhea, abdominal pain, bloating, and urgency. These symptoms
significantly compromise the patient’s quality of life (QoL) by limiting participation in normal
daily activities and adversely affect work productivity and performance.

Purpose: The aim of this study was to understand from the patient’s perspective how oral
serum-derived bovine immunoglobulin/protein isolate (SBI) impacts bowel habits, management
of condition, and basic QoL.

Methods: A 1-page questionnaire was distributed randomly to >14,000 patients who were
prescribed SBI (EnteraGam®) for relevant intended uses. The survey was designed to collect
data related to the influence of IBS or IBD on daily life activities and the impact of SBI usage
on daily stool frequency, management of their condition, and QoL. Patient-reported responses
were analyzed using a paired #-test to compare mean change in daily stool output and descrip-
tive statistics for continuous variables.

Results: A total of 1,377 patients returned the surveys. Results from 595 surveys were ana-
lyzed with a focus on patients with IBS or IBD who had provided numeric responses regarding
daily stool frequency. Respondents with IBS who reported having a normal stool frequency
(=4 stools per day) increased from 35% prior to using SBI to 91% while using SBI. A similar
change toward normal stool frequency was reported by IBD respondents. Mean daily stool
numbers decreased for respondents in the combined IBS and IBD groups (P=0.0001) from
6.514.3 before SBI to 2.6+1.9 following SBI use. The majority of respondents agreed strongly
or very strongly that SBI helped them manage their condition (66.9%) and helped them return
to the activities they enjoyed (59.1%).

Conclusion: Results from this patient survey suggest that SBI use can lead to clinically relevant
decreases in daily stool frequency in patients with IBS or IBD along with improvements in the
overall management of their condition and aspects of QoL.
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Introduction

Irritable bowel syndrome (IBS) and inflammatory bowel disease (IBD) are both
chronic and sometimes debilitating conditions of the gastrointestinal (GI) tract. IBS
is a functional disorder of the GI system and currently affects ~35 million people,
or 10%—-11% of the population, in the US alone.'”* Approximately 20%—-22% of
patients with IBS have symptoms characterized as diarrhea-predominant IBS (IBS-D)
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(frequent and loose stools, often with urgency).* It has been
reported that IBS symptoms interfere with productivity and
performance on an average of 9 days per month and cause
patients to completely miss school or work on an average
of 2 days per month. Patients with IBS are often afraid to
attend social events or even travel short distances out of
concern for experiencing a sudden attack of diarrhea.’ While
the exact etiology of IBS is not known, a number of pos-
sible etiologies have been proposed, including alterations
in intestinal motility, food sensitivities, intestinal inflamma-
tion, altered barrier function, and dysbiosis of the intestinal
microbiome.’

IBD is a condition that results from an inappropriate
inflammatory response to intestinal microbes in a genetically
susceptible host, creating characteristic GI and extraintesti-
nal symptoms."®7 This disease affects ~1.4 million people
in the US, equivalent to ~0.5% of the population.'* While
not completely understood, IBD is associated with onset at a
young age and significantly influences social aspects of life,
including the ability to work, undertake physical activity, and
enjoy recreational activities.! In a survey conducted in the
European Union involving 5,576 patients with IBD, ~75%
reported that symptoms affect their ability to enjoy leisure
activities, while 68.9% felt symptoms affected their ability
to perform at work.?

Serum-derived bovine immunoglobulin/protein isolate
(SBI) is the primary ingredient in a novel Food and Drug
Administration (FDA)-regulated medical food (EnteraGam®)
intended for the dietary management of chronic loose and
frequent stools.” The active ingredient (ie, SBI) is a protein-
enriched formulation that consists of ~60% immunoglobulins
by weight, primarily in the form of immunoglobulin G (IgG).
This immunoglobulin component in SBI has been shown to
bind, in vitro, to a variety of breakdown components from
microbes associated with GI disease. Following oral admin-
istration of SBI, such binding activity is expected to reduce
the antigenic load of the lamina propria, which should, in
turn, lead to an overall dampening of immune activation and,
therefore, improvement in gut barrier function and overall
GI health.' The purpose of this survey was to gain a better
understanding of the physician-directed use of SBI and its
impact on the lives of patients, with particular attention to
diarrhea as one of the major symptoms experienced by this
patient population.

Methods

Between October 2015 and August 2016, patients who had
been prescribed SBI (EnteraGam®) were mailed a 1-page
survey, along with the product, by the specialty pharmacy

responsible for filling the prescription. The survey was
designed to collect protected and non-identifiable health
information from the patient including medical information
regarding their condition, the approximate length of time
on SBI, and how their bowel habits and daily activities
have changed because of therapy. Informed consent was
obtained from all survey respondents who were included
in the analysis. This market survey research using de-
identified information is exempt from IRB review accord-
ing to the US Department of Health & Human Services
Office for Human Research Protection under 45 CFR
46.101 subpart A.

Responses to the following survey questions were
analyzed:

e What is your diagnosis? IBS, IBD, or “other”
e When were you first diagnosed? Within the last year,

1-3 years ago, or more than 3 years ago.

e How many different drugs have you been on since you
were diagnosed?

e  When were you prescribed EnteraGam®? First prescription,
within the past 6 months, or more than 6 months ago.

e What was the number of stools before SBI?

e What was the number of stools while on SBI?

In addition, a 6-point Likert scale (from Agree Very
Strongly to Disagree Very Strongly) was used to score the
following patient statements:

e My condition prevented me from doing things I enjoy.

e My condition prevented me from doing my job.

e EnteraGam® has helped manage my condition.

e EnteraGam® has allowed me to get back to doing activi-
ties I enjoy.

e [ want to continue taking EnteraGam®.

The analysis of patient responses to questions about
baseline characteristics, number of medications used to treat
their condition since diagnosis, and timing of prescription
for SBI was based on all qualifying respondents (n=1,065),
defined as those who had a primary diagnosis of chronic
diarrhea associated with conditions such as IBS, IBD, and
HIV infection. Analysis of responses to questions on stool
frequency was limited to respondents who 1) had been diag-
nosed specifically with IBS or IBD and 2) provided numeric
responses to the stool frequency questions; respondents who
provided no answer or descriptive data (eg, many, loose,
etc.) were eliminated from analysis. Numeric answers to
questions regarding stool frequency were used to calculate
estimates and rank the percent change in stool frequency
(<25%, 25%—-50%, 50%—75%, >75%). A normal stool
frequency for this patient population was defined as =4
stools per day based on previously published reports.'!!?
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The impact of SBI on stool frequency was also evaluated
for the following subgroups: primary diagnosis (IBS or
IBD), gender (male, female), age (<50 years, 5064 years,
65-75 years, >75 years), and whether it was a new prescrip-
tion for SBI or a refill prescription (ie, during the previous
6 months or =6 months).

Descriptive statistics were used to analyze responses to
questions on continuous variables. Statistical testing included
the following: Z-test (proportions between subgroups), 7-test
(mean between subgroups), and paired ¢-test (pre—post shifts
within the same subgroup). P-values =0.05 were considered
statistically significant.

Results

Survey respondents

A total of 14,262 surveys were distributed to patients, and a
total of 1,377 (9.7%) returned answers to the survey ques-
tions. Of these, 1,065 were from respondents who indicated
a diagnosis consistent with SBI prescribing directions
(chronic diarrhea associated with IBS, IBD, etc.). Since
SBI is prescribed mainly for IBS-D, it was assumed that
most respondents who claimed IBS as their diagnosis had
IBS-D. Some respondents provided incomplete or otherwise
unusable responses to some of the survey questions (eg,
descriptive rather than numeric answers to questions about
stool frequency). Therefore, the results presented here are
based on responses obtained from 595 patients who indicated
a primary diagnosis of IBS (n=344) or IBD (n=251) and
provided numeric answers to the questions about number of
stools before and during SBI therapy.

As shown in Table 1, the percentage of respondents
was evenly distributed across age categories (<50 years,
5064 years, 65-75 years, and >75 years). As a group,
patients with a diagnosis of IBD were somewhat younger
than those with IBS with the shift in mean age driven by the
disparity in numbers in the “older than 75 age category. Sig-
nificantly more surveys were received from females versus
males (~3:1). Over half the patients responding indicated a
primary diagnosis of IBS (57.8%), and nearly 50% of respon-
dents had been diagnosed for their condition at least 3 years
prior to completing the survey, regardless of whether they
claimed IBS or IBD as their primary diagnosis (Table 2).

Medications prior to SBI

Prior to initiating SBI therapy, the mean number of medica-
tions used by respondents to help manage symptoms related
to their condition was 3.3+3.5 for IBS patients and 4.8+4.2
for IBD patients (Table 2). Importantly, ~20% of IBS respon-
dents and 36.7% of IBD respondents reported having tried

Table | Characteristics of survey respondents

Characteristics Percentage of respondents

diagnosed with:

IBS or IBD IBS IBD
(n=595) (n=344) (n=251)
Age (years)
<50 247 24.1 25.5
50-64 25.8 23.8 35.1
65-75 29.9 29.1 25.9
>75 223 21.5 12.4
Not reported 1.7 1.5 1.2
Mean + SD 59.6+16.46 60.9+16.76 57.7+15.89
Gender
Male 232 20.9 26.3
Female 753 77.3 725
Not reported 1.5 1.7 1.2
Primary diagnosis® 100 57.8 42.2
Duration of diagnosis
<l year 26.2 29.4 21.9
1-3 years 24.2 253 22.7
>3 years 50.1 45.9 55.8

Note: “Three percent of patients reported both IBS and IBD as primary diagnosis.
Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease;
SD, standard deviation.

5 or more medications to help manage their symptoms prior
to taking SBI. Similar numbers of IBS and IBD patients also
reported having responded to the survey during the time they
were receiving oral SBI as their first prescription or as a refill
prescription, regardless of whether they had been taking SBI
for <6 months or >6 months (Table 2).

Change in stool frequency among

respondents
Patients diagnosed with either IBS or IBD reported a more
normal stool pattern, defined as =4 stools per day,''"'> while

Table 2 Medications used to manage condition of respondents

Number of medications Percentage of respondents

used since diagnosis diagnosed with

IBS (n=344) IBD (n=251)
0 1.9 5.6
| 10.8 72
2 16.0 14.7
3 1.9 12.4
4 9.0 12.4
5 8.4 1.6
=6 1.9 25.1
Not reported 20.1 11.2
Mean + SD 33435 4.844.2
Nature of SBI prescription
First time 21.8 259
Refill after =6 months usage 41.6 40.2
Refill after >6 months usage 36.0 323

Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease;
SD, standard deviation; SBI, serum-derived bovine immunoglobulin/protein isolate.
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Figure | Stool frequency reported by IBS and IBD patients before and during SBI therapy.

Notes: Daily stool frequency reported by respondents diagnosed with (A) IBS or (B) IBD, before starting SBI therapy (gray bars) and during SBI therapy (black bars). The
dotted line indicates a normal stool frequency defined as =4 bowel movements per day. Mean daily stool numbers for IBS patients decreased from 5.7+3.7 per day before
SBI to 2.3£1.8 during the use of SBI (P=0.0001). Mean daily stool numbers for IBD patients decreased from 7.4+4.9 stools per day before SBI to 3.0+2.0 following SBI therapy

(P=0.0001).

Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease; SBI, serum-derived bovine immunoglobulin/protein isolate.

using SBI when compared to stool patterns before use of SBI
(Figure 1). While only 35% of IBS patients reported having
4 or less stools per day prior to starting SBI therapy, >90%
of IBS patients reported a more normal stool frequency while
using SBI. Respondents diagnosed with IBS reported a sig-
nificant reduction in daily stool numbers (P=0.0001) from
5.713.7 before SBI to 2.3+1.8 following SBI use. Mean daily
stool numbers also decreased for IBD patients (P=0.0001),
ranging from 7.414.9 stools per day before SBI to 3.0+2.0
following SBI use. It is worth noting that nearly 1 in 3 IBS
patients (32.8%) reported 7 or more stools per day before
using SBI, compared to ~2% while on SBI therapy. Similarly,
nearly 83% of patients diagnosed with IBD reported a normal
stool pattern while taking SBI, compared to only 25% prior
to using SBI. Almost half of IBD patients (48.6%) reported
experiencing >7 stools per day before using SBI compared
to only 6.4% patients during SBI therapy.

Change in stool frequency by age and

gender

The survey also assessed whether age or gender had any
impact on the reduction in stool frequency observed in IBS
and IBD respondents. The overall decrease in daily stools
associated with SBI use in the combined IBS and IBD group
was comparable in males (89.0%; n=138) and females
(87.0%; n=448) (data not shown). When comparing male
and female patients in the combined IBS and IBD group, a
higher percentage of female patients reported a 25%—50%
decrease in stool frequency and a lower percentage reported

a >75% decrease, although these differences did not reach
statistical significance (data not shown).

In general, the overall decrease in stool frequency
reported by respondents while taking SBI appeared to occur
across various age subgroups (data not shown). Among those
patients who experienced a decrease in stool frequency with
SBI, the majority reported a 50% or greater decrease in
daily stool output (<50 years: 69.4%; 50—64 years: 71.2%;
6575 years: 75.7%; >75 years: 79.0%). Nearly 22% of
respondents reported no impact of SBI on stool frequency
(12.2% of respondents <50 years of age; 2.9% of respon-
dents 50—64 years of age; 3.6% of respondents 6575 years
of age; 2.9% of respondents >75 years of age). Some
patients reported an increase in stool frequency while tak-
ing SBI (<50 years of age, 8.8%; 51-64 years of age, 9.4%);
65-74 years of age, 4.2%; >75 years of age, 5.7%).

Stool frequency reduction according

to time on SBI

Over 65% of respondents who claimed to be taking SBI for
the first time (first prescription) reported a 50% or greater
decrease in daily stool output, while 5.7% reported an
increase in stool frequency, and 6.4% reported no impact
(data not shown). Respondents who claimed to be taking
SBI as a refill prescription reported a similar impact of SBI
on stool frequency; a 50% or greater decrease in daily stool
output was reported by 77.1% of respondents taking
SBI for <6 months and 73.6% of respondents on SBI for
=6 months. The percentage of respondents who reported no
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Figure 2 Patient-reported impact of disease condition on daily life activities.
Note: Patients diagnosed with IBS or IBD who were prescribed SBI responded to
survey questions (from Agree Very Strongly to Disagree Very Strongly) about the
impact of their disease condition on doing their job or activities they enjoy.
Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease;
SBI, serum-derived bovine immunoglobulin/protein isolate.

impact or an increase in stool frequency while taking SBI
among patients taking SBI for <6 months was 5.3% and
5.3%, respectively. In contrast, 10.2% of respondents who
had been taking SBI for >6 months reported an increase in
stool frequency, while 5.9% reported no impact.

Patient perceptions regarding impact of
condition and SBI on quality of life (QolL)
A summary of all IBS and IBD respondents’ (n=595) atti-
tudes and perceptions regarding the impact of their disease
condition on daily life activities is shown in Figure 2. Prior
to using SBI, most patients felt strongly or very strongly (top
2 bars) that their condition prevented them from participating

in the things they enjoyed (62.3%) and from doing their job
(42.1%). A total of 525 (88.2%) respondents indicated “my
condition prevented me from doing things I enjoy”, and 345
(58.0%) of them said that their condition prevented them from
doing their job (Table 3). After receiving SBI treatment, 492
(93.7%) patients who had expressed “my condition prevented
me from doing things I enjoy” (n=525) also reported that SBI
“has allowed me to get back to doing activities I enjoy” and
509 (97.0%) reported that SBI “has helped me manage my
condition”. Among those who indicated that their condition
prevented them from doing their job (n=345), 337 (97.7%)
reported that SBI “has allowed me to get back to doing activi-
ties I enjoy” and 326 (94.5%) reported that SBI “has helped
me manage my condition”. Most patients agreed strongly
or very strongly that SBI helped them manage their condi-
tion (66.9%) and return to doing the activities they enjoyed
(59.1%) (Figure 3). Over 73% of patients (top 2 bars) reported
that they desired to continue taking SBI. These positive per-
ceptions of SBI use were consistent among all respondents,
regardless of whether the patient was on their first SBI pre-
scription or a refill prescription (data not shown).

Discussion
Treatment optimization and symptom control are of the
utmost importance for the management of IBS and IBD.
The objective of this survey was to better understand from
the patient’s perspective how loose and watery stools, one
of the hallmark symptoms reported for both IBS and IBD,
impact the daily life activities of such patients and how
SBI use impacts stool frequency and related aspects of
patient’s QoL.

An important survey of IBS patients conducted by the
American Gastroenterological Association (AGA) reported
that a majority of IBS sufferers experience intestinal

Table 3 Matched comparison of aggregated answers to questions regarding the impact of disease condition and SBI on daily life

activities among IBS and IBD respondents

Survey question

SBI (EnteraGam®) has allowed me
to get back to doing activities | enjoy

SBI (EnteraGam®) has helped me
manage my condition

My condition prevented me: Response N Agree?® Disagree® n/ac Agree® Disagree® n/ac

From doing things | enjoy Agree 525 492 (93.7%) 26 (4.9%) 7 (1.3%) 509 (96.9%) 13 (2.5%) 3 (0.6%)
Disagree 62 38 (61.3%) 16 (25.8%) 8 (12.9%) 49 (79.0%) 10 (16.1%) 3 (4.8%)
nla 8 4 (50.0%) 0 4 (50.0%) 4 (50.0%) 0 4 (50.0%)

From doing my job Agree 345 337 (97.7%) 8 (2.3%) 0 326 (94.5%) 19 (5.5%) 0
Disagree 156 142 (91.0%) 10 (6.4%) 4 (2.6%) 129 (82.7%) 17 (10.9%) 10 (6.4%)
nla 94 83 (88.3%) 5 (5.3%) 6 (6.4%) 79 (84.0%) 6 (6.4%) 9 (9.6%)

Notes: *Represents the sum of answers from respondents who agreed, agreed strongly, and agreed very strongly. "Represents the sum of answers from respondents who
disagreed, disagreed strongly, and disagreed very strongly. ‘No answer provided by respondent. Data presented as n (%).
Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease; n/a, not available; SBI, serum-derived bovine immunoglobulin/protein isolate.
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Figure 3 Patient-reported impact of SBI on return to daily life activities.

Note: Patients diagnosed with IBS or IBD who were prescribed SBI responded to
survey questions (from Agree Very Strongly to Disagree Very Strongly) about the
impact of SBI on their return to daily activities and overall management of their
disease condition.

Abbreviations: IBS, irritable bowel syndrome; IBD, inflammatory bowel disease;
SBI, serum-derived bovine immunoglobulin/protein isolate.

symptoms at least 46 days per week, and nearly 1 in 4 patients
report an inability to accurately predict if they will experience
symptoms on any given day.’ As a result, nearly one-third of
IBS patients commonly avoid situations where a bathroom
is not located nearby.? Social and emotional impacts are also
observed in patients with IBS."* Improvements in symptoms
among patients with IBS were small at 3 months after first-
time gastroenterologic consultation and were not sustained
at a 12-month follow-up.>* IBD is a chronic inflammatory
condition of the intestinal tract that comprises 2 distinct dis-
ease states: ulcerative colitis (UC) and Crohn’s disease (CD).
Patients with IBD commonly experience symptoms of bloody
loose stools, abdominal pain, urgency, and fatigue.'*' In addi-
tion to the physical component of the illness, patients with
IBD have high rates of psychosocial problems such as embar-
rassment, depression, anger, and social isolation.! Symptoms
resulted in weekly impacts of QoL in 9.6% of patients with
IBD.® However, 76.0% of respondents reported that they
were satisfied with the results obtained from their current
medication, despite a similar proportion (75.6%) reporting that
symptoms affect their ability to enjoy leisure activities. This
suggests that many patients expect to adapt their lifestyles to
allow for IBD. Furthermore, it suggests that patients may have
low expectations of treatment for their condition.

Among the patients who responded to our survey, ~65%
of IBS patients and nearly 75% of IBD patients reported an
abnormal stool frequency, defined as 4 or more stools per day,

because of their condition. Only 11% of patients in the com-
bined IBS and IBD group of patients reported =2 stools per
day prior to using SBI. These numbers are consistent with
other reports on the incidence of loose and frequent stools
in IBS and IBD patients.>® Importantly, nearly 90% of the
595 respondents with either IBS or IBD reported a more
normalized stool frequency while using SBI. Over 72% of
respondents in the combined IBS and IBD group of respon-
dents reported a 50% or greater reduction in stool frequency,
with mean stool frequency decreasing from 6.5+4.3 stools/
day prior to SBI use to 2.6%1.9 stools/day while using SBI.
While some differences were observed between patient
subgroups (eg, gender, age, length of SBI use), 80% or more
of the patients in each subgroup had decreased stools while
using SBI. Importantly, the reduction in stool frequency
is maintained over the long term, as patients who reported
using SBI for =6 months reported comparable reductions
in stool frequency to patients being treated for the first time
and patients who had used SBI for <6 months.

Patients with IBS or IBD have also reported dissatisfaction
with current treatment options. Less than 25% of patients with
IBS judged themselves to be “very satisfied”” overall with treat-
ment they have received for their condition. A survey of 5,576
patients with IBD in the European Union reported that nearly
75% of respondents (n=4,213) felt that symptoms affected
their ability to enjoy leisure activities and 68.9% felt symptoms
affected their ability to perform at work. Approximately 75%
were either very (40.0%) or somewhat (36.0%) satisfied with the
results obtained from their current treatment medication.® Our
results found that most patients with IBS or IBD felt their condi-
tion prevented them doing the things they enjoyed (62.3%) and
their job (42.1%). Furthermore, after using SBI most patients
with IBS or IBD agreed strongly or very strongly that they could
better manage their condition (66.9%) and get back to doing
the activities they enjoyed (59.1%), with most patients (73.5%)
reporting that they wish to continue taking SBI (EnteraGam®).
It is worth noting that these results are consistent with those
documented in the AGA survey of 3,254 patients with IBS-D,?
where 30% of diagnosed IBS-D patients reported to be “very
satisfied” with EnteraGam® therapy for managing their
symptoms. In summary, the long-term reduction in stool fre-
quency observed with SBI therapy may also enable long-term
improvements in QoL measures. These positive perceptions
of SBI use were consistent and comparable to the results from
all respondents, regardless of whether the patient was on their
first SBI prescription, had used SBI for <6 months, or had
used SBI for =6 months.

Certain limitations in this survey should be recognized
when evaluating the results. First, the survey questions did
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not ask patients to distinguish between a diagnosis of IBS-D
versus constipation-predominant IBS (IBS-C). However,
EnteraGam® is primarily prescribed for IBS-D, so the authors
feel that the vast majority of IBS respondents had symptoms
characteristic of IBS-D. Second, nearly 75% of IBS respon-
dents were taking SBI as a refill prescription, which may have
resulted in more favorable ratings for impact on QoL com-
pared to patients taking SBI for the first time. Third, nearly
one-third of respondents had been taking SBI for >6 months,
which may have impacted the accuracy of their recall about
daily stool frequency prior to taking SBI.

In conclusion, data from this survey demonstrate that SBI
use resulted in long-term, clinically relevant decreases in
stool frequency in patients with IBS or IBD, with associated
improvements in management of their condition, as well as
productivity and enjoyment of their activities.
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