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Abstract

Background While the incidence of inflammatory bowel

disease (IBD) among African-Americans (AAs) is

increasing, there is limited understanding of phenotypic

differences and outcomes by race.

Aim To describe disease characteristics of AA patients

compared to Caucasian (Ca) patients in a tertiary care

population.

Methods We performed a cross-sectional review of the

IBD registry at the University of Chicago from January

2008 to January 2013. Data regarding race, phenotype,

disease onset, disease duration, medical therapy, and sur-

gical treatment were abstracted from the database, then

compared via Pearson’s chi-square analysis, Kruskal–

Wallis analysis, and logistic regression with a significance

level of p \ 0.05.

Results A total of 1,235 patients with Crohn’s disease

(CD) and 541 patients with ulcerative colitis (UC) included

108 AA CD patients and 28 AA UC patients. AA CD

patients had an increased rate of IBD-related arthralgias

(36.5 vs. 23.9 %, p \ 0.01) and surgery (p \ 0.01), less

ileal involvement (57.8 vs. 71.0 %, p \ 0.01), and no

differences for other extraintestinal manifestations or dis-

ease locations compared to Ca CD patients. AA UC

patients were older at diagnosis, had an increased rate of

arthralgias (28.6 vs. 14.6 %, p = 0.047) and ankylosing

spondylitis/sacroiliitis (7.1 vs. 1.6 %, p = 0.035), with no

differences for disease extent or rate of IBD-related sur-

geries compared to Ca UC patients. There were no dif-

ferences in medication usage by race for CD and UC

patients.

Conclusion We identified significant differences in dis-

ease characteristics and extraintestinal manifestations

between AA and Ca IBD patients in a large tertiary care

population. These results have implications for future

genotype-phenotype studies.
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Abbreviations

IBD Inflammatory bowel disease

Ca Caucasian

AA African-American

CD Crohn’s disease

UC Ulcerative colitis

5-ASA 5-Aminosalicylate

IPAA Ileal pouch-anal anastomosis

Introduction

The majority of data pertaining to the epidemiology, dis-

ease characteristics, and treatment of inflammatory bowel

disease (IBD) is in Caucasian (Ca) patients. Recent studies

indicate that the incidence of IBD in non-Ca minority

groups, including African-Americans (AAs), is increasing

[1–5]. Little is known, however, about disease-specific

characteristics, medication usage, and outcomes in AA

with IBD.

Several previous studies have examined phenotypic and

outcome differences by race in IBD with conflicting results

[5–15]. The majority of these evaluations, however, were

limited by small sample sizes [5–7, 10, 11, 13]. The largest

comprehensive multi-center study comparing 127 AA

patients to 830 Ca patients found that AA with Crohn’s

disease (CD) were more likely to have upper gastrointes-

tinal involvement, perianal disease, uveitis, and sacroiliitis

[8]. This report and several additional studies have also

concluded that AA with CD are less likely to have ileal

involvement [7, 8, 10, 11]. While there is less data

regarding differences in disease extent by race in patients

with ulcerative colitis (UC), Moore et al. [12] recently

reported increased distal colitis and less pancolitis in AA

patients with UC. In contrast, two recent comparably sized

studies found no significant differences in disease location

by race for either UC or CD [1, 13]. In agreement, a sys-

tematic review by Mahid et al. [9] found that the overall

evidence suggests that AA patients with IBD have similar

symptoms, extraintestinal manifestations, disease location,

and behavior to Ca patients.

Similarly, several reports have differed in reported sur-

gical rates for AA compared to Ca patients with IBD. Four

retrospective studies have demonstrated no difference in

overall rates of surgery by race [10, 12, 13, 16]. However, a

nationwide analysis of hospital discharges over a 6-year

period concluded that AA with CD were less likely to

undergo surgery [17]. In contrast, a multi-center

retrospective analysis showed more surgeries resulting in

an ostomy in AA patients with CD [14].

Over the past decade, new medication classes and

strategies have been integrated into the standard therapy for

IBD. During this time, investigations have varied in their

reports of utilization of medical therapy by race. AA IBD

patients have been found in several analyses to receive less

corticosteroids, azathioprine, 5-aminosalicylates (5-ASA),

and infliximab [12, 13, 15]. However, these results have

not been consistently reproduced in other study populations

as two retrospective studies demonstrated no differences in

medication utilization by race [7, 14].

Given the previous conflicting reports on differences in

phenotype, outcomes, and medication utilization between

AA and Ca patients with IBD, we sought to evaluate dis-

ease characteristics in a large prospectively collected

cohort of patients in an urban tertiary care IBD center.

Methods

This study was approved by the Institutional Review Board

at the University of Chicago under the study protocol

12-0209. We performed a cross-sectional review of the

IBD registry at the University of Chicago Medicine. The

IBD registry is a prospectively collected database that

captures outpatients seen in the IBD clinics at the Uni-

versity of Chicago. Study participants consisted of patients

with diagnosed IBD, either CD or UC, who were being

evaluated in the outpatient IBD clinics.

Data were collected from study participants by a struc-

tured questionnaire filled out by the patient, and a stan-

dardized physician documentation template that was

completed by the treating physicians. Both sources of

information were integrated into a comprehensive database

for the period between January 2008 and January 2013.

Data regarding diagnosis, year of diagnosis, date of birth,

self-identified race, family history, disease location, extent,

and extraintestinal manifestations were collected during the

initial clinic visit during the study period. Patients were

classified as CD or UC by physician documentation.

Patients with a diagnosis of indeterminate colitis were

excluded from the analysis. Age of diagnosis was deter-

mined by subtracting the year of birth from the year of

diagnosis. Similarly, duration of disease was determined by

subtracting year of diagnosis from the year of the most

recent clinic visit. Family history was provided by the

patient for first degree relatives. Disease location or extent

was determined from physician documentation. For the

purposes of this study, ileal involvement in CD was defined

as evidence of ileal disease at any point in the disease

course. Extraintestinal manifestations were determined

from physician documentation and included arthralgias
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related to underlying IBD activity, ankylosing spondylitis/

sacroiliitis, erythema nodosum, pyoderma gangrenosum,

oral aphthous ulcers, ocular inflammation, osteoporosis,

primary sclerosing cholangitis, or other liver disease. Data

regarding current medications and surgical history were

collected during the initial clinic visit and updated during

any subsequent follow-up visits to the clinic. Surgeries

were limited to those for complications or treatment of

either CD or UC. For CD, this included intestinal resec-

tions, stoma creation, stricturoplasty, incision and drainage,

abdominal abscess drainage, perianal fistulotomy, seton

placement, stoma revision, advancement flap, or an ileal

pouch-anal anastomosis (IPAA). For UC, this included

colectomy, IPAA formation, or permanent ileostomy.

Information on disease phenotype was abstracted from the

clinical documentation and patient-reported history.

The resulting data were subsequently abstracted from

the database and divided into groups based on their self-

identified race. Patients who self-identified as Ca or AA

were included in the analysis. Patients who had no race

data available, identified as Asian, Native Hawaiian/Pacific

Islander, American Indian/Alaskan Native, or self-identi-

fied as mixed race, were not included in the analysis.

Mixed race was not included because the ambiguity of the

category would limit the conclusions that could be drawn

from the population. Other groups aside from Ca and AA

were not included in the analysis because of their limited

numbers.

Statistical analyses were performed using STATA 12

(StataCorp. 2011. Stata Statistical Software: Release 12.

College Station, TX, USA: StataCorp LP). The mean age

of diagnosis was compared between groups using the

Student’s t test. The mean duration of disease for AA and

Cas with both UC and CD was compared using the Krus-

kal–Wallis equivalence-of-populations rank test. Disease

characteristics variables between Cas and AAs were com-

pared via Pearson’s chi-square analysis. Odds ratios for

likelihood of surgery were calculated using logistic

regression to adjust for location or extent of disease for

each group. A predetermined significance level of p \ 0.05

was used for all analyses.

Results

Population Characteristics

1,776 AA and Ca patients were identified in the database

that had completed at least one data questionnaire. There

were 1,235 patients with CD and 541 patients with UC

(Fig. 1). Among patients with CD, 1,127 (91 %) Ca and

108 (9 %) AA patients were included in the analysis.

Additionally, 513 (95 %) Ca and 28 (5 %) AA patients

with UC were included in the analysis. There were 107

patients excluded due to no self-identified race information

and 53 patients were excluded due to reporting mixed race

or other races than Ca or AA (Fig. 1). Women represented

a higher percentage of AA CD patients (77/108, 71.3 vs.

610/1,127, 54.1 %, p \ 0.01) compared to Ca patients. AA

patients with UC were diagnosed at an older mean age than

Ca patients with UC (39.0 vs. 31.3 years, p = 0.01). AA

patients with UC also had a shorter mean duration of dis-

ease than Ca patients with UC (8.7 vs. 11.5 years,

p = 0.026). There were no significant differences for mean

age of diagnosis or mean duration of disease between AA

or Ca patients with CD (Table 1). Among all patients with

IBD, Ca and AA patients reported similar prevalence of

having a parent, sibling, or child affected by IBD (Table 1).

Compared to Ca patients, there were significantly more

AA patients with arthralgias associated with disease

activity for both CD (39/107, 36.5 vs. 265/1,111, 23.9 %,

p \ 0.01) and UC (8/28, 28.6 vs. 73/499, 14.6 %,

p = 0.047). Additionally, AA patients with UC had a

significantly higher prevalence of ankylosing spondylitis

and sacroiliitis than Ca patients with UC (2/28, 7.1 vs.

8/503, 1.6 %, p = 0.035). There were no significant

Fig. 1 Study enrollment by inclusion and exclusion criteria
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differences in ankylosing spondylitis and sacroiliitis,

however, among CD patients. Furthermore, there were no

significant differences between the two groups in preva-

lence of erythema nodosum, pyoderma gangrenosum, oral

aphthous ulcers, ocular inflammation, osteoporosis, liver

disease, or primary sclerosing cholangitis (Table 1).

Disease Location or Extent

AA patients with CD demonstrated significantly less ileal

involvement than Ca patients (59/102, 57.8 vs. 778/1,096,

71.0 %, p \ 0.01) (Fig. 2). There were no significant dif-

ferences between AA and Ca with CD in the percentage of

patients with upper gastrointestinal, jejunal, colonic, or

perianal involvement. Among patients with UC, there were

no significant differences in disease extent identified

between the two groups nor was there a difference in the

rate of periappendiceal involvement (Fig. 3).

Surgery History

AA patients with CD were found to have had significantly

more Crohn’s related surgeries (Table 2), which remained

present when adjusted for disease location with an odds

ratio of 1.9 for AA patients (95 % CI 1.26–2.86,

p = 0.002). For UC patients, there were no differences in

surgical rates between racial groups prior to or after

adjusting for disease extent (Table 2).

Medication Use

Medications included in the analysis were corticosteroids,

5-ASA, 6-mercaptopurine/azathioprine, methotrexate, cal-

cineurin inhibitors, antibiotics, anti-tumor necrosis factor

antibodies, and natalizumab. There were no significant

differences among all IBD patients between AA and Ca for

medication use reported in clinic. Furthermore, Ca and AA

patients with both CD and UC had similar use of these

medications (Table 3).

Discussion

In our analysis of one of the largest single-center cohorts of

AA IBD patients described to date, we identified several

phenotypic differences between AAs and Cas with IBD.

AAs with UC were significantly older when IBD was

diagnosed and had shorter duration of disease than Cas

with UC. AA CD patients were also less likely than Ca CD

patients to have ileal involvement. Across both AA CD and

AA UC, we found higher reported arthralgias associated

with disease activity, as well as more ankylosing

Table 1 Family history and extraintestinal manifestations

AA–CD Ca–CD p AA–UC Ca–UC p

General characteristics

Female gender 77/108 (71.3 %) 610/1,127 (54.1 %) \0.01 17/28 (60.7 %) 258/513 (50.3 %) 0.28

Mean age of diagnosis (SD) 28.2 (13.27) 27.1 (13.09) 0.41 39.0 (15.94) 31.3 (14.13) 0.01

Mean duration of disease (SD) 15.0 (10.76) 15.6 (11.81) 0.81 8.7 (10.90) 11.5 (9.69) 0.026

Family history

Affected parent 3/105 (2.9 %) 70/1,103 (6.4 %) 0.15 1/27 (3.7 %) 36/501 (7.2 %) 0.49

Affected child 1/108 (0.9 %) 57/1,127 (5.1 %) 0.05 0/28 (0.0 %) 15/513 (2.9 %) 0.36

Any family member 3/105 (2.9 %) 89/1,103 (8.1 %) 0.05 2/27 (7.4 %) 43/501 (8.6 %) 0.83

Extraintestinal manifestations

Joint symptoms 39/107 (36.5 %) 265/1,111 (23.9 %) \0.01 8/28 (28.6 %) 73/499 (14.6 %) 0.047

Ankylosing spondylitis/sacroiliitis 3/107 (2.8 %) 32/1,115 (2.9 %) 0.97 2/28 (7.1 %) 8/503 (1.6 %) 0.035

Erythema nodosum 6/107 (5.6 %) 41/1,117 (3.7 %) 0.32 0/28 (0.0 %) 4/502 (0.8 %) 0.64

Pyoderma 3/107 (2.8 %) 17/1,116 (1.5 %) 0.32 1/28 (3.6 %) 4/503 (0.8 %) 0.14

Oral aphthous ulcers 4/108 (3.7 %) 57/1,117 (5.1 %) 0.52 2/28 (7.1 %) 20/504 (4.0 %) 0.41

Ocular inflammation 4/108 (3.7 %) 42/1,118 (3.8 %) 0.98 2/28 (7.1 %) 11/503 (2.2 %) 0.10

Osteoporosis 6/106 (5.7 %) 104/1,111 (9.4 %) 0.20 1/28 (3.6 %) 24/499 (4.8 %) 0.76

Primary sclerosing cholangitis 2/107 (1.9 %) 6/1,117 (0.5 %) 0.10 0/28 (0.0 %) 6/501 (1.2 %) 0.56

Other liver disease 0/107 (0.0 %) 14/1,116 (1.3 %) 0.24 0/27 (0.0 %) 6/501 (1.2 %) 0.57

Mean duration of disease and mean age is presented with standard deviations for this population. Other results are presented as the number of

patients with the condition as a proportion of the total patients for whom data were available with the corresponding percentage

AA–CD African-American patients with Crohn’s disease, AA–UC African-American patients with ulcerative colitis, Ca–CD Caucasian patients

with Crohn’s disease, Ca–UC Caucasian patients with ulcerative colitis
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spondylitis/sacroiliitis in AA UC. In addition to phenotypic

differences between AAs and Cas with IBD, AA patients

with CD were more likely to have had surgery in this

population. Although not directly measured by this study,

this finding may reflect a more aggressive disease course.

The finding that AA patients with UC are diagnosed

later in life is similar to findings by White et al. [18]. While

their study concluded that AA children with UC were more

likely to be diagnosed after the age of 12, ours found a

mean age of diagnosis in AA patients with UC of nearly

8 years older than Ca patients with UC. Previous studies

have similarly found no significant difference between AA

and Ca patients with CD for age of diagnosis [5, 8, 10]. Our

finding that AA with UC have a shorter duration of disease

has not been reported and is likely a reflection of the later

age at disease diagnosis in this cross-sectional database [5,

7]. Reasons leading to these findings are varied due to the

complex interaction of genetics and environment in the

Fig. 2 Crohn’s disease

location. Percent of patients

with CD involvement in AA

patients with CD and Caucasian

patients with CD. p values for

CD location represent the

results of Pearson’s chi-square

tests for each variable. Light

gray Caucasian, dark gray

African-American

Fig. 3 Ulcerative colitis

disease extent. Percent of

patients with UC extent in AA

patients with UC and Caucasian

patients with UC. UC disease

extent was tested as an overall

comparison with a single

Pearson’s chi-square test

(p = 0.73). Periappendiceal

involvement was compared by a

separate Pearson’s chi-square

test (p = 0.46). Light gray

Caucasian, dark gray African-

American
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natural history of UC. While it is possible that this reflects

a difference in the phenotypic expression of genetic dif-

ferences, there is likely a significant effect of disparities in

healthcare access and other socioeconomic factors. Since

socioeconomic factors were not measured by this study, the

size of this effect is not known.

Our observation that AA patients with CD have a lower

incidence of ileal disease is consistent with what has been

reported in several smaller studies [7, 10, 11]. Differences

in UC disease extent and upper gastrointestinal CD

involvement have each been shown in a single study, but

other studies, including ours, have not redemonstrated

these differences [1, 7, 12, 13, 15]. In addition, we iden-

tified differences in IBD extraintestinal manifestations in

AA patients compared to Ca patients in both our UC and

CD populations, which is similar with what has been

reported in previous studies [7, 8]. The predominant ex-

traintestinal manifestation in our population was arthralgias

related to disease activity, consistent with prior data [9]. In

our analysis, IBD-related arthralgias were more common in

AA IBD patients. One explanation is that this could rep-

resent a different phenotype of IBD. However, there is a

possibility that the results are biased by a difference in the

prevalence of osteoarthritis. In fact, the NHANES-III study

found that knee osteoarthritis was more common in AA

patients than in Ca patients in the general population [19].

In contrast to previous studies, we did not identify a

disparity in 5-ASA, steroid, biologic, or immunomodulator

therapy for either our CD or UC populations [7, 12, 13, 15].

In addition, our study population did not show differences

in positive family history in either CD or UC, contrary to

previous investigations [7, 10, 12]. We did, however,

observe a significant difference in the rate of surgeries in

our AA CD patient population, which was not previously

identified by several other studies [5, 9, 10, 12–14]. This

finding is not likely biased by the age of diagnosis or

duration of disease as these did not differ among patients

with CD. Our data set does not provide enough details

about the type of surgery or the indication for surgery to be

able to reliably compare our populations.

In addition to the growing literature examining differ-

ence in IBD disease characteristics by race in adults, there

have been several studies in pediatrics which also dem-

onstrate inconsistencies in reported disease-specific dif-

ferences by race. Eidelwein et al. [20] found that AA

children with IBD were less often diagnosed before the age

of 6, more likely to have stricturing or penetrating CD, and

more exposure to corticosteroids, early azathioprine use,

Table 2 Number of surgeries by race and diagnosis

CD UC

Total surgeries AA (n = 108) Ca (n = 1,127) p Surgery AA (n = 28) Ca (n = 513) p

0 44 (40.7 %) 597 (53.0 %) No 27 (96.4 %) 494 (96.3 %)

1 31 (28.7 %) 320 (28.4 %) Yes 1 (3.6 %) 19 (3.7 %)

2 24 (22.2 %) 178 (15.8 %)

3? 9 (8.3 %) 32 (2.8 %) \0.01 0.97

Number of surgeries for each group and overall p values

AA African-American patients, Ca Caucasian patients, UC ulcerative colitis, CD Crohn’s disease

Table 3 Percentage of patients prescribed or continued on medication during clinic visit

CD medications AA (n = 108) Ca (n = 1,127) p UC medications AA (n = 28) Ca (n = 513) p

Corticosteroids 26 (24.1 %) 279 (24.8 %) 0.88 Corticosteroids 9 (32.1 %) 146 (28.5 %) 0.68

Aminosalicylates 26 (24.1 %) 238 (21.1 %) 0.47 Aminosalicylates 17 (60.7 %) 310 (60.4 %) 0.98

6MP/AZA 44 (40.7 %) 459 (40.7 %) 0.99 6MP/AZA 7 (25.0 %) 166 (32.4 %) 0.42

Methotrexate 6 (5.6 %) 97 (8.6 %) 0.27 Methotrexate 0 (0.0 %) 7 (1.4 %) 0.53

Calcineurin inhibitor 1 (0.9 %) 5 (0.4 %) 0.49 Calcineurin inhibitor 0 (0.0 %) 4 (0.8 %) 0.64

Antibiotics 18 (16.7 %) 161 (14.3 %) 0.50 Antibiotics 0 (0.0 %) 37 (7.2 %) 0.14

Anti-TNF 38 (35.2 %) 481 (42.7 %) 0.13 Anti-TNF 5 (17.9 %) 99 (19.3 %) 0.85

Natalizumab 1 (0.9 %) 21 (1.9 %) 0.48

AA African-American patients, Ca Caucasian patients, UC ulcerative colitis, CD Crohn’s disease, 6MP 6-mercaptopurine, AZA azathioprine,

Anti-TNF Anti-tumor necrosis factor antibodies
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and infliximab. Ogunbi et al. [5] similarly found that AA

children with IBD were diagnosed later in life, but did not

demonstrate differences in CD surgery or disease location.

In 2008, White et al. [18] reported on a multicenter registry

of pediatric IBD patients. They found AA children with

IBD were more likely to be diagnosed after the age of 12,

although had similar locations of disease, prevalence of

extraintestinal manifestations, and complications at

diagnosis.

Similar to adults, the pediatric literature examining

racial differences in IBD demonstrates evidence of regional

variability, with single centers tending to report differences

between the groups, while broader studies show more

similarities. This likely results from referral bias, variation

in management between centers, and complex socioeco-

nomic factors that affect the phenotype of these complex

diseases.

Because of the complexity of IBD, there is significant

effort being spent on identifying all possible cellular

mechanisms of disease by genetic analysis. Our study

supports the hypothesis that these genetic factors are likely

variable between populations. To date, there have been 163

risk-associated genetic loci identified for IBD. This

includes 30 loci associated with CD, 23 loci associated

with UC, and 110 shared loci [21]. The loci are estimated

to explain 7.5 % of the variance of UC and 13.6 % of the

variance of CD [21]. Studies that have contributed to these

conclusions, however, were either predominantly or

entirely composed of samples from populations of Euro-

pean descent [22, 23]. As a result, no data regarding the

variability between populations of different genetic back-

grounds is available at present, which further highlights the

need for including different populations in biomedical

research.

Despite being able to demonstrate several clinically

relevant disease-specific differences between AA and Ca

patients with IBD, this study does have several limitations.

First, the use of self-identified race in biomedical research

is controversial. Race is a complex social construct that

includes both ancestry and cultural factors, which can

obscure the connection between race and genetics. Due to

this inaccuracy, the field of genetic research is searching

for suitable alternative categories to describe a population’s

genetic background [24–26]. Future studies of population

differences in IBD should consider using ancestry in place

of self-identified race. This has the advantage of reducing

dependence on historically complex definitions of racial

groups based on culture and instead provides information

about geographically defined heritage [25]. The second

limitation is that our database did not collect socioeco-

nomic variables. Further information regarding the socio-

economic makeup of our patient population would have

helped control for significant differences in environmental

exposure and would have helped clarify the genetic and

environmental components that contribute to the observed

differences. Future studies should consider socioeconomic

data, including patient zip code, income, family size, and

education level as vital to a comprehensive patient data-

base. Additionally, our single-center location limited our

ability to recruit a patient population that accurately

reflects the general population and restricted our ability to

recruit a larger sample size of AA UC patients. Indeed, the

small sample size of AA UC patients limited the power of

the analysis.

The primary strength of our study is that it is one of the

largest single-center populations of AA patients with IBD

reported. Additionally, data were collected prospectively

on a comprehensive set of variables with significant clini-

cal importance. Because of these strengths, we were able to

demonstrate differences in the rates of surgery for patients

with CD that were not previously reported. Our study did

not differentiate between non-penetrating, non-stricturing

CD and fistulizing CD, or stricturing CD. However, a

higher rate of IBD-related surgery suggests a higher rate of

the indications for surgery, such as fistulizing disease or

stricturing disease. This finding lends support to the

hypothesis that AA with CD has a more aggressive disease

course.

In conclusion, we demonstrate differences in disease

characteristics between AA and Ca patients with IBD in

our tertiary care hospital. With less classical ileal disease

and more prominent joint symptoms associated with dis-

ease activity, special attention must be paid toward this

atypical disease profile among AA patients. Our study

further underscores the need for inclusion of racial and

ethnic minorities into the study of IBD and has implica-

tions for further genotype-phenotype studies.
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