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Abstract

Background\Aim: Consanguinity influences the phenotypic variations of some hereditary and
immune-mediated disorders, including inflammatory bowel disease. This study estimated the prevalence of
consanguinity among the ancestors of patients with inflammatory bowel disease and examined the effect
of various consanguinity levels on inflammatory bowel disease onset.

Patients and Methods: Patients with inflammatory bowel disease who were seen at two gastroenterology
outpatient clinics were consecutively recruited and surveyed for demographics, disease onset, and presence
of ancestral consanguinity within three generations. The prevalence of different consanguinity levels was
calculated. The association between age at inflammatory bowel disease onset and consanguinity was
examined.

Results: Two hundred seventeen patients were recruited. The mean age, mean age at diagnosis, and
mean illness duration were 32.9 *+ 13.4, 18.6 = 11.5, and 8.6 = 7.7 years, respectively. Of the cohort,
53.5% were women, and 74.2% were native Saudis. Cigarette smoking was reported in 17.1%; 51% had
Crohn’s disease, while the remaining patients had ulcerative colitis. A family history of inflammatory
bowel disease was reported in 29.5% of patients; consanguinity within three generations was reported
in 57.6%. Consanguinity in more than one generation was reported in 38.7%; 17.5% had consanguinity in
three consecutive generations. There was no association between inflammatory bowel disease onset and
multi-generation consanguinity, but there was an association with disease subtype in favor of ulcerative
colitis (b coefficient = 7.1 [95% confidence interval = 4.1, 10]).

Conclusions: Consanguinity is extremely common among Saudi patients with inflammatory bowel disease
but does not seem to influence age at disease onset. Genetic studies are needed to further clarify the effect
of consanguinity on disease behavior.
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INTRODUCTION

Inflammatory bowel disease (IBD) involves chronic
inflammation of the entire gut or a part of the gut. IBD
primarily includes ulcerative colitis (UC) and Crohn’s
disease (CD). Both diseases can lead to severe diarrhea,
fatigue, and weight loss when left untreated. IBD can
be debilitating and sometimes leads to life-threatening
complications. UC primarily affects the large intestine
and rectum, while CD can affect any part of the gut."
IBD can present at any age, but the incidence peaks in the
third decade of life.l'! The factors that predispose patients
to early onset remain unclear.

It is hypothesized that both genetic and environmental
factors play an etiological role in CD. The hypothesis
of genetic susceptibility is largely based on the high
frequency of familial clustering that is seen with
IBD (6-33%), and relatively high risk of IBD is seen
among first-degree relatives of patients with IBD
(up to 10-fold).”! The incidence of IBD has been noted
to increase over the past decade in the Kingdom of
Saudi Arabia (KSA).P3 Consanguinity is very common in
Saudi culture!® and it has been linked to many hereditary
and congenital disorders,I”) which is why studying
the impact of consanguinity on IBD epidemiology
is important. A recent survey of 600 Saudi women
revealed a parental consanguinity prevalence of 30%.1°!
In comparison, the rate of consanguineous marriages
in the United States is estimated to be <1%." In 1987,
after studying multiple families with IBD, Purrmann
et al™ suggested that the occurrence of IBD among
blood relatives of patients with either CD or UC was
more frequent than that expected by chance alone.
A recent study by Elmouzan e a/. reported that there
was no significant association between IBD and parental
consanguinity, especially in the absence of a family
history of IBD.”) Conversely, another study by AlSaleem
et al" reported that there was a significant association
between the increasing incidence of IBD and history
of positive consanguinity between parents.

Consanguinity has been linked to monogenic
immune-mediated diseases, such as primary
immunodeficiency syndromes,!'"'? and to the occurtrence
of simultaneous eatly-onset IBD through newly recognized
genetic mutations.”! Moreovet, a recent study suggested
that consanguinity had a significant impact on the
emergence of eatly-onset UC in those with high rates
of familial aggregation of IBD.I'"" However, whether
consanguinity truly influences early IBD onset and
phenotype remains unknown.

Given the increasing rate of IBD incidence in the KSA, we
aimed to estimate the prevalence of ancestral consanguinity
among IBD patients and evaluated the impact of
multi-generation consanguinity on age at onset of IBD.

PATIENTS AND METHODS

We performed a cross-sectional study involving all
consecutive patients diagnosed with IBD, based on typical
clinical, endoscopic, and histologic criteria, who were seen
at two outpatient gastroenterology clinics in the KSA
between August and October 2016. The research Ethics
Committee of our institution provided approval for
this study to be conducted. Prospectively, patients of all
ages who agreed to provide written informed consent to
participate were recruited. Data on demographics, disease
onset, and a detailed family and consanguinity history
were collected through a standard data collection sheet.
Additionally, retrospective clinical data were collected from
hospital medical records to confirm the diagnosis.

Outcomes

Consanguinity, defined as marriage between first- and
second-degree blood relatives, was examined in parents,
grandparents, and great grandparents of the patients
in this study. The age at onset of IBD, a history or no
history of ancestral consanguinity, and first, second, and
third-generation consanguinity were compared.

Statistical analysis

We compared baseline characteristics using descriptive
statistics. Data for continuous variables are reported
as means * standard deviations, while frequencies
are reported for categorical variables. Standard t-tests
(or one-way analysis of variance for multiple groups) and
Chi-squared testing were performed when comparing
means and frequencies, respectively, where appropriate.
Simple and multiple linear regression analyses were
used to identify predictors of continuous outcomes. For
dependent binary categorical outcomes, simple logistic
regression testing was used to examine their association
with independent variables. Regression b coefficients
and odds ratios with 95% confidence intervals (CI) were
estimated for linear and logistic regression, respectively.
STATA 12.1 (Stata Corp., College Station, Texas, USA)
was used, and the statistical significance level was set at 5%.

Ethical considerations

The research and ethical approval was granted by the
Research Ethics Committee at King Abdulaziz University,
Saudi Arabia, prior to initiating this study. The study was
conducted in compliance with all of the principles stated

338 Saudi Journal of Gastroenterology | Volume 23 | Issue 6 | November-December 2017



Mosli, et al.: Multigenerational consanguinity and IBD

in the Declaration of Helsinki. None of the authors have
financial conflicts to declare in relation to this study.

RESULTS

Of 250 patients who were approached at either of the
medical centers that participated in this study, 217 patients
were recruited (response rate: 87%). The baseline
demographics are summarized in Table 1. The mean age was
32.9 £ 13.4 years, the average age at the time of diagnosis
was 18.6 * 11.5 years, and the average duration of illness
was 8.6 & 7.7 years. Of the patients who were included,
53.5% were women, and 74.2% were native Saudi Arabians.
Cigarette smoking was reported in 17.1% of patients. Of
the 217 patients, 51% had CD, while the remaining patients
had UC. A family history of IBD was reported in 29.5%
of patients, and any form of consanguinity within three
generations was reported in 57.6%. Consanguinity in more
than one generation was reported in 38.7%, and 17.5% of
patients had consanguinity in three consecutive generations.

On comparing various levels of consanguinity, a significant
difference was observed with regards to family history
of IBD (P = 0.007). Although no statistical significance
was seen, trends were observed for the average patient
age (P = 0.088) and disease subset, i.c., UC versus
CD (P =0.052) [Table 2]. In the multiple linear regression
analysis, we did not find that there was any association

Table 1: Baseline demographics for the 217 patients who
were evaluated in this study

Demographic Summary statistic’

Mean age (+SD) 32.9 (£13.4)
Disease

UC (%) 107 (49.3)

CD (%) 110 (50.7)
Sex

Male (%) 101 (46.5)

Female (%) 116 (53.5)
Nationality

Saudi (%) 161 (74)

Non-Saudi (%) 56 (26)
Mean duration of illness in years (+SD) 17.3 (10.1)
Family history of IBD (%) 64 (29.5)
Cigarette smoking (%) 37 (17)

7SD: Standard deviation; UC: Ulcerative colitis; CD: Crohn’s disease

between IBD onset and multi-generation consanguinity;
however, an association was observed for disease type
in favor of UC (b coefficient = 7.1 [95% CI = 4.1, 10])
[Table 3].

DISCUSSION

In this study, we aimed to estimate the prevalence of
ancestral consanguinity among IBD patients and evaluated
the impact of multi-generation consanguinity on age at
onset of IBD in a cohort of Saudi Arabian patients.

The recent emergence of IBD in the Arabic peninsula
has been constantly attributed to the westernization
of diet.! Variations in disease phenotype compated to
those described in other countries have been reported
in Arabian countries; however, genetic profiles similar
to those described in Western countries have been
identified."! Little attention has been given to the influence
that consanguinity might have on this phenomenon. Based
on cross-sectional surveys, 56% of the general Saudi
population are reported to have consanguineous marital
relationships, which have been linked with many inherited
diseases.'! A report on European countties have implicated
consanguinity as a cause of oligo- and monogenic diseases
such as immunodeficiencies, and has directly linked
consanguinity with the early onset of IBD."! Conversely,
a Saudi cohort study involving 138 pediatric patients with
IBD suggested no relationship between early-onset CD and
consanguinity.”” Similarly, our data could not provide any
evidence that simple and complex forms of consanguinity
have any effect on age at onset of IBD.

Familial clustering of autoimmune diseases is a
well-described phenomenon that has provided researchers
with an opportunity to study the genetic background
of such illnesses.!"” Our data suggest that there is an
association between consanguinity and familial clustering
of IBD; however, dedicated studies that examine the
genetic profiles of patients with both consanguineous
ancestral trees and a family history of IBD must be
performed before this observation can be validated.

Table 2: Comparison between various levels of ancestral consanguinity

None One Two Three P
Mean age (+SD)f 33.5(13.2) 34.6 (13.7) 34.3 (13.7) 28.0 (12.3) 0.088 (F=2.21)
Male sex (%)} 47/100 (47) 24/56 (43) 11/23 (48) 19/38 (50) 0.916
Mean age at diagnosis (+SD)¢ 18.7 (11.5) 19.4 (11.5) 19.1 (11.9) (16.6 (11.6) 0.67 (F=0.51)
Family history of IBD (%)" 19/100 (19) 24/56 (43) 13/23 (57) 27/38 (71) 0.007
Saudi nationality (%)" 68/100 (68) 40/56 (71) 21/23 (91) 32/38 (84) 0.052

SD: standard deviation, IBD: inflammatory bowel disease "Bartlett’s test for equal variances: Chi-square (3)=0.6167, Probability >Chi-square=0.893
fPearson Chi-square (3)=0.5119 $Bartlett’s test for equal variances: Chi-square (3)=0.0638, Probability >Chi-square=0.996 ‘Pearson

Chi-square (3)=12.2732 "Pearson Chi-square (3)=7.7355
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Table 3: Simple and multiple linear regression analysis of the
association between inflammatory bowel disease onset and
demographic characteristics

Simple (b Coefficient Multiple (b Coefficient

[95% CI]) [95% CI])
Sex -1.9(-5.0, 1.1) -2.9(-5.8,0.1)
Nationality -2.7 (-6.2,0.8) -1.8(-5.2,1.7)
Family history of IBD -17 (-5.1,1.7) -11(-4.4,2.2)
Disease type 7.0 (4.0, 9.9) 7.1 (4.1, 10)
Number of -0.6 (-1.9,0.8) -0.4 (-1.7,0.9)

generations with
consanguinity

CI: Confidence interval; IBD: Inflammatory bowel disease

Table 4: Comparison between patients with and without
ancestral consanguinity

No ancestral Ancestral P
consanguinity  consanguinity
(n=91) (n=126)

Mean age (+SD) 33.86 (13.4) 33.21(13.4) 0.37
Male sex (%)* 42 (46) 59 (47) 0.922
Mean age at 18.8 (11.8) 18.4 (11.3) 0.79
diagnosis (+SD)
Family history of IBD (%)" 17 (19) 47 (37) 0.003
Saudi nationality (%)" 60 (66) 101 (80) 0.018

tPearson Chi-square (1)=0.0096 "Pearson Chi-square (1)=8.8099
“Pearson Chi-square (1)=5.5840

Confirming an association between phenotypic disease
characteristics and consanguinity could greatly affect
patient risk profiling. Additionally, some implications
related to pre-marital counseling might surface. Based on
our descriptive survey, there seems to be an association
between ancestral consanguinity and IBD subtype [Table 4];
however, more data including disease phenotype, site of
involvement, disease behavior, and response to treatment
are required before a firm conclusion can be drawn.

Our study has many limitations, including the potential
for recall bias and information bias. Additionally, genetic
material to confirm our observations and prospective
collection of clinical data are lacking.

CONCLUSION

Based on this cohort study, ancestral consanguinity does
not seem to influence patients’ age at the time of IBD
onset. However, there seems to be an association with
disease subtype. Further research is needed to examine
the effect of consanguinity on disease behavior and
outcomes.
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