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Abstract

Objective: The study aims to describe the prevalence of
IBD types and clinical presentations in pediatric minority
populations treated at a single healthcare institute.

Methods: This study presents a retrospective analysis
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of pediatric minority IBD patients aged 6-17 years,
treated at Beaumont Hospital from 2009 to 2019. Patient
demographics including gender, age at diagnosis, race,
IBD-type, associated problems, disease location, family
history and surgical intervention were documented. The
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study analyzed data using SAS software and the Pearson
chi-square test.

Results: A total of 119 pediatric patients were included in
the study. The sample composed of 49 African Americans
(AA), 25 Asians (AS), 31 who identified as others and 14
with missing/preferred not to answer. The mean age of IBD
diagnosis was 12.3 years for AA, 11.7 years for AS, and
12.6 years for others group. Most patients in both AA and
other groups were diagnosed with Crohn’s Disease (CD,
55.1% and 48.4%, respectively) whereas the majority of
the AS patients were diagnosed with Ulcerative Colitis (UC,
44.0%). The mean CRP values for AA were higher than
normal (15.28 mg/dl vs. 0-8 mg/dl), but the CRP values for
AS and other groups were within normal limits (2.38 mg/dl,
3.28 mg/dl, respectively, vs. 0-8 mg/dl), with no significant
statistical difference (p-value -0.146).

Conclusion: IBD in AA children presents more commonly
with CD and at older ages when compared to Asians and
other minority group. Racial/Ethnic differences of IBD
among children require further investigations.

Introduction

Inflammatory bowel disease (IBD) is a complex
disorder involving the relapsing and remitting
inflammation of the gastrointestinal (Gl) tract [1,2]
resulting in significant long-term morbidity [3]. IBD
is frequently associated with the development of
extraintestinal manifestations affecting approximately
6% to 47% of adult patients and around 25% to 29%
of pediatric patients with IBD [4,5]. IBD is a lifelong
incurable chronic inflammatory disease affecting
close to 7 million people worldwide and becoming a
global emerging disease with prevalence estimated to
reach 1% of the western population by 2030 [6]. The
prevalence and incidence among Africans, African
Americans, Asians, and Hispanics have been reported
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with increasing frequencies worldwide [3]. Though
traditionally emerging economies have reported lower
prevalence of IBD; however, the incidence is currently
increasing in many of these countries as they become
more industrialized [7,8], thus the need for appropriate
diagnosis and treatment for patients, especially minority
pediatric population, is paramount.

The most common IBD types are Crohn disease
(CD) and Ulcerative Colitis (UC) which are frequently
diagnosed in genetically susceptible individuals
exposed to environmental factors that alter their Gl
microbiome [1,2]. In patients with a very early onset of
IBD, defined by diagnosis before the age of 6, genetics
plays a prominent role [9,10]. CD can affect any of the
Gl segments from the oral cavity to the anus and may
involve all layers of the gut, while UC only affects the
large intestine primarily confined to the mucosal and to
a lesser degree, the submucosal compartment [3,11].
The colon is the most common site of UC and CD disease
in the pediatric population and differentiation of colonic
CD from UC may be difficult [12]. The age at which
pediatric patients are diagnosed with IBD is decreasing
and could likely be due to factors such as improved
access to care, advanced diagnostic techniques, or
earlier disease onset [2]. Nonetheless, age-specific
trends in the incidence of IBD vary globally [3].

It is well documented that IBD can cause substantial
morbidity among children globally [13]. Recent
epidemiologic studies have described increasing
incidence rates of IBD among African American (AA)
adults and African Caribbean children approaching those
in Caucasians [14]. Furthermore, numerous studies have
described IBD symptomatic presentations in Caucasians
and Ashkenazi Jews because of its relatively high
prevalence in these ethnic groups [15] few studies have
described the prevalent IBD-type diagnosed and the
clinical presentations of IBD in minorities populations
such as African Americans, American Indians, Asian
Americans, Hispanic Americans, and other minorities
[13,16].

On this basis, the current study aims to describe
the prevalent IBD-type diagnosed and the clinical
presentations of IBD inthe minority pediatric populations
using a single healthcare institute database. Thus, the
rationale for this study is to obtain baseline information
that will help to identify factors such as age at onset of
IBD, IBD-type (CD vs. UC) clinical presentations, family
history, and associated problems. Such parameters
will be an asset in the early diagnosis of IBD in minority
pediatric populations.

Methods

This is a single institution retrospective study.
The study design was approved by Beaumont
Hospital Institutional Review Board. The electronic
charts from January 2009 to December 2019 were
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retrospectively reviewed with the following inclusion
criteria: Individuals between the ages 6-17 years-old,
diagnosed with inflammatory bowel disease, who did
not identify themselves as Caucasian in their medical
record chart and were seen and treated by the pediatric
gastroenterologist at Beaumont Hospital, Royal Oak,
Michigan. Patients less than 6-years-old and those
greater than 17-years-old and individuals, aged 6-17
years, who were not diagnosed with IBD or identified
as White non-Hispanic, and/or Caucasians on their
medical record chart were excluded. Patients who
were pregnant and within the age group were excluded
as well. Selected patient’s charts were reviewed to
assess demographic information such as gender, age at
diagnosis, race, IBD-type (CD vs. UC vs. indeterminate
colitis), associated problems, and disease location in the
Gl tract, family history and surgical intervention. Data
was recorded on an excel sheet and was analyzed with
The SAS system for Windows version 9.4. Categorical
data were recorded as numbers and percent; continuous
data as mean and standard deviation; and association
analyzed with Pearson’s Chi-square test were recorded
as p-value. Where p < 0.05 was considered statistically
significant.

Results

Demographics and clinical presentation of
inflammatory bowel disease in minority patients

Onehundred andnineteen pediatricminority patients
aged 6-17 years were included in the study. These
patients were treated at the pediatric gastroenterology
clinic of Beaumont Hospital, Royal Oak, Michigan,
between 2009-2019 and were selected as minority
because they self-identified as a non-Caucasian race.
The sample comprised of 49 African Americans (AA),
25 Asians (AS), 31 who identified as others and 14
with missing/preferred not to answer. Individuals who
specified “other”, missing/preferred not to answer do
not identify as Caucasian, black, or African American or
as Asian; they do not necessarily explicitly identify as a
minority. Asian and black/African American remain as
distinct categories. The final data analysis was based
on 105 pediatric minority populations excluding the
14-missing identity.

As shown in Table 1, in both the AA and AS groups,
the majority of patients diagnosed with IBD were male,
57.1%, and 68.0%, respectively. In all groups, most
patients were diagnosed with a type of IBD at age
equal or greater than 12 years. Most patients in both
AA and other groups were diagnosed with Crohn’s
Disease (CD, 55.1%, and 48.4%, respectively) whereas
the majority of the AS patients were diagnosed with
Ulcerative Colitis (UC, 44.0%). More so, most of the
diagnosed patients in all groups did not have associated
problems of abscess or fistula or both (75.5%, 84.0%,
and 83.9% respectively). In all populations, the colonic
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Table 1: Demographic of minority pediatric populations and the clinical presentation of IBD.

Variable African American Asian Others

N (%) N (%) N (%) p-value
Sex (n) 49 25 31
* Female 21 (42.9) 8 (32.0) 16 (51.6) 0.337
* Male 28 (57.1) 17 (68.0) 15 (48.4)
Age at Disease
* <12years 11 (22.4) 0 (0) 20 (64.5) 0.550
* >12years 38 (77.6) 25 (100) 11 (35.5)
Inflammatory Bowel Disease-Type
® Crohn’s Disease 27 (55.1) 9 (36.0) 15 (48.4)
®  Ulcerative Colitis 8 (16.3) 11 (44.0) 8 (25.8) 0.156
¢ Indeterminate IBD (IC) 14 (28.6) 5(20.0) 8 (25.8)
Associated Problem
* Abscess 2(4.10) 3(12.0) 1(3.20)
*  Fistula 6 (12.2) 1(4.0) 3(9.70) 0.397
®* Abscess + Fistula 4 (8.20) 0(0.0) 1(3.20)
* No 37 (75.5) 21 (84.0) 26 (83.9)
Disease Location
* Colonic 20 (40.8) 15 (60.0) 14 (45.2)
*  Terminal ileum 13 (26.5) 2(8.0) 11 (35.5) 0.164
* lleocolonic 4 (8.20) 3(12.0) 2 (6.45)
®  Upper and Lower Gl 2(4.10) 4 (16.0) 1(3.23)
®  Missing information 10 (20.4) 1(4.0) 3(9.68)
Family History
* Positive 4 (8.20) 0 (0.0) 4 (12.9) 0.177
* Negative 45 (91.8) 25 (100) 27 (87.1)
Surgical Intervention
®* Yes 4 (8.20) 0 (0.0) 0(0.0) 0.093
* No 45 (91.8) 25 (100) 31 (100)

Table 2: Mean laboratory values of minority pediatric populations diagnosed with IBD.
Variable African American Asian Others
Mean (SD) Mean (SD) Mean (SD) p-value

Age (years) 13.43 (2.85) 12.76 (3.39) 13.19 (2.56) 0.647
Age at diagnosis (years) 12.30 (2.96) 11.70 (3.96) 12.63 (3.13) 0.587
HCT (%) 34.63 (4.36) 35.77 (4.67) 36.04 (4.89) 0.308
Hgb (gm/dl) 10.99 (1.78) 11.73 (2.05) 11.55 (1.97) 0.324
CRP (mg/dl) 15.28 (39.8) 2.38 (2.54) 3.28 (5.31) 0.146
Albumin (gm/dl) 3.82 (0.62) 3.98 (0.52) 4.01 (0.57) 0.371

portion of their gastrointestinal were identified as the
prominent disease location (40.8%, 60.0%, and 45.2%
respectively) and many of the patients in all groups had
negative family history of IBD (91.8%, 100%, and 87.1%,
respectively) and did not undergo surgical intervention
(91.8%, 100%, and 100%, respectively) as a treatment
option. Nonetheless, AA compared to other groups had
surgical intervention of their disease (8.2%, 0%, and 0%,
respectively).
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Mean laboratory values of minority pediatric
populations diagnosed with IBD

AsshowninTable 2, laboratory values were recorded
at either one month prior or one month after patients
were diagnosed with IBD. The mean age of IBD diagnosis
was 12.30 years for AA, 11.70 years for AS and 12.63
years for the other group, and within one standard
deviation of 2.96 vs. 3.96 vs. 3.13, respectively. There
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were no significant differences between the groups.
Similarly, there were no significant differences between
the hematocrit (HCT) and hemoglobin (Hgb) values even
though the groups’ mean values were lower than the
normal ranges of 40.1-50.1% for HCT and 13.5-17.0 gm/
dl for Hgb. However, the mean C-reactive protein (CRP)
values for AA were higher than normal (15.28 mg/dl
versus 0-8 mg/dl reference), but the CRP valves for AS
and other groups were within normal limits (2.38 mg/
dl, 3.28 mg/dI, respectively versus 0-8 mg/dl reference).
Within one standard deviation of 39.8 in the AA group,
2.54 in the AS group and 5.31 in the other group, there
were no significant statistical differences with p-value
of 0.146. In all groups, the mean albumin values were
within normal limits of 3.5-5.1 gm/dl (reference), with
no significant statistical difference, p-value of 0.371.

Discussion

Inflammatory bowel disease (IBD) is a complex
continuum of inflammatory disorders involving the
gastrointestinal (GI) tract [2] and resulting in significant
long-term morbidity [3]. Extraintestinal manifestations
of IBD are so common that the disease should be
regarded as a systemic disorder that could affect any
organ system including joints [17], kidneys [18] as well
as others, thus contributing to the morbidity of patients
with IBD [4,5,17]. The prevalence and incidence among
Africans, African-Americans, Asians, and Hispanics have
been reported with increasing frequencies suggesting
that the trend is indeed increasing worldwide [3]. With
the increasing trend, both adult and pediatric onset
of IBD is likely to increase too. Nonetheless, the need
for appropriate diagnosis and treatment for patients,
especially minority pediatric populations, is vital [2].

Individuals with IBD experience and present with
diverse symptoms including fever, nausea, anorexia,
weight loss, abdominal pain, diarrhea, fatigue, and
growth failure [19,20]. Our study examined clinical
characteristics of IBD in a minority pediatric population,
providing insights into diverse disease clinical
presentations. We observed in our decade of single
institute experience of treating pediatric population
with IBD that minority pediatric populations also present
with the same symptoms. More so, the AA pediatric
population exhibited a higher prevalence and a later
age of diagnosis for CD [21] compared to AS pediatric
population. In our study, close to 70.5% of pediatric
minority populations above 12 years were diagnosed
with IBD and 29.5% were below 12 years. These results
concur with the observations made by Odufalu, et al.
and White, et al. who reported an increasing trend of
CD incidence in non-Caucasian populations [16,21].
However, our findings, while similar to studies which
concluded racial differences in IBD presentation [13],
was in stark contrast to the findings of Smith, et al. who
noted that IBD phenotype did not differ by race [22].
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Meta-analysis conducted by Piovani, et al. revealed
as much as 43 environmental exposures and lifestyle
factors associated with IBD [23]. Some of the strongest
associations to pediatric IBD include the followings:
living in urban area with increased air pollution and
decreased greenspace, exposure to cigarette smoking
and antibiotic exposure, as well as, the mode of birth,
type of infant feeding, type of diet among others
[2,23]. Such environmental factors that affect the gut
microbiome led to imbalance or dysbiosis that is linked
to intestinal barrier dysfunction and inflammation
[24,25]. Together, these manifestations are responsible
for IBD pathophysiology. With barrier dysfunction,
come nutritional deficiencies such as low calcium,
iron, vitamins B6, B9, and B12, vitamin D, and others
which are common in IBD patients [6]. In addition, the
role of nutritional intake contributes significantly to
an individual’s gut microbiota, and it is documented
to affect the pathogenesis and development of IBD
[26]. Research has shown that nutrition is essential in
maintaining immune homeostasis with the potential to
shape the composition and function of gut microbiota
that affects disease outcome [26].

In addition to the intestinal barrier dysfunction,
persistent inflammation is associated with cytokine
imbalance as well as increase of inflammatory
markers such as C-reactive protein (CRP) which is
being implicated in potentiating neurodegeneration
[11]. Growing evidence suggests that gut microbiome
shapes the pathogenesis of IBD as well as other
diseases pathogenesis such as those of cardiovascular
[27], Alzheimer’s [26] and Parkinson’s disease by
influencing inflammatory mediators [28]. Furthermore,
CRP which is chronically increased in both IBD and
rheumatoid arthritis, as an inflammatory mediator,
is a pentameric protein synthesized in the liver in
response to interleukin-6 and plays a pivotal function
in the inflammatory response [11]. The irreversible
dissociation of CRP into its monomers is accompanied
by its biological activation, and stimulation of
inflammatory processes including aggravating cognitive
decline [11]. Increased CRP values in peripheral blood
has been assessed as an indication of chronic systemic
inflammation and meta-analysis investigating levels
of CRP and rates of dementia showed that the risk of
developing dementia was statistically significantly
higher with elevated serum levels of CRP [11]. In our
study, we found CRP within normal limits in AS and
other groups compared to mean elevated CRP levels
in AA, which might suggest a different inflammatory
profile or pathophysiology of IBD in AA population. This
discrepancy highlights the need for further research
into ethnic-specific inflammatory profiles, which could
inform diagnosis and management approaches critical
to the outcome of the disease in the minority pediatric
population.

e Page 4 of 7 e



https://doi.org/10.23937/2469-5769/1510133

DOI: 10.23937/2469-5769/1510133

ISSN: 2469-5769

Nonetheless, our findings are in line with other
studies, where CRP was more abnormal in children
with CD than UC at diagnosis [29]. Based on laboratory
findings, higher levels of inflammatory markers and
lower albumin levels are found in CD patients than
UC patients [29]. In our study, more AA had more
CD diagnosis and higher CRP values. CRP like ESR
(erythrocyte sedimentation rate) was more normal in
UC than in CD patients at diagnosis and during follow
up [30].

Another notable result in our study was the finding
that anemia and albumin levels remained within normal
limits across all groups. On the contrary, anemia and
hypoalbuminemia were more prevalent in pediatric
IBD due to malabsorption and inflammation [31]. While
CRP is widely used in IBD screening and assessment
of disease activity, clinical relapse, and treatment
responsiveness, serving as a predictor for surgical
outcomes for a subgroup of patients with UC or CD [11],
the role of albumin levels has not been well established.
Given the discrepancies in our findings to those found
in literature, we recommend future research that could
evaluate the role of albumin in both IBD screening and
assessment of disease activity in minority pediatric
populations.

While this study sheds light on diverse IBD
presentations in minority pediatric populations,
we acknowledge its limitations. One of the study
limitations is inherent in the study design itself by being
retrospective. Moreover, data from a single institution
restricts generalizability, hence, multi-center studies
are crucial to confirm and broaden our findings [13].
Similarly, the sample size might not be sufficient to
capture subtle variations between groups or the full
spectrum of IBD presentations within each population.
Additionally, the focus on selected phenotypic
characteristics and markers leaves potentially relevant
factors unexplored, such as socioeconomic factors and
healthcare access, which warrants further investigation.
Recognizing these limitations emphasizes the need for
future research with larger, diverse samples and broader
approaches to fully understand the complexities of IBD
in minority pediatric populations.

Nonetheless, this study adds relevant information
about IBD presentation in minority pediatric
populations, which could potentially help in improving
diagnostic accuracy and treatment strategies for this
underserved population. Utilizing quantifiable markers
like CRP and serum albumin strengthens the analysis
and facilitates comparisons with future studies. By
highlighting potential disparities in IBD presentations,
the study emphasizes the need for equity-driven
research and clinical practice. Overall, the data from
this study has the potential to help identify differences
in IBD symptomatic presentations in minority pediatric
populations and generate future research questions.
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Also, we hope this study will help clinicians understand
IBD symptomatic presentations and physiopathology
in minorities and help guide treatment management
of IBD in minorities [8]. Early diagnosis is critical to the
long-term outcomes of children with IBD, and treating
minority pediatric populations as early as possible
is vital [2]. The healthcare system in emerging and
developed economies should prepare for the growing
number of pediatric populations with IBD, providing
adequate access to high-quality specialized care to help
early diagnosis and management [3].

Conclusions

Our data shows that IBD in AA pediatric population
presents more commonly with CD, which is diagnosed at
an older age when compared to AS pediatric population.
These epidemiological variations in IBD among pediatric
populations require further investigations. Our data
show that quantifiable inflammatory markers like CRP
and serum albumin could highlight potential disparities
in IBD symptomatic presentations. Such results point
to the need for further research into ethnic-specific
inflammatory profiles. Lastly, the role of nutrition in
shaping the gut microbiome as well as its interplay in
disease outcome should not be overlooked.
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