

[image: image1]
Immigrant IBD Patients in Spain Are Younger, Have More Extraintestinal Manifestations and Use More Biologics Than Native Patients
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Background: Previous studies comparing immigrant ethnic groups and native patients with IBD have yielded clinical and phenotypic differences. To date, no study has focused on the immigrant IBD population in Spain.

Methods: Prospective, observational, multicenter study comparing cohorts of IBD patients from ENEIDA-registry who were born outside Spain with a cohort of native patients.

Results: We included 13,524 patients (1,864 immigrant and 11,660 native). The immigrants were younger (45 ± 12 vs. 54 ± 16 years, p < 0.001), had been diagnosed younger (31 ± 12 vs. 36 ± 15 years, p < 0.001), and had a shorter disease duration (14 ± 7 vs. 18 ± 8 years, p < 0.001) than native patients. Family history of IBD (9 vs. 14%, p < 0.001) and smoking (30 vs. 40%, p < 0.001) were more frequent among native patients. The most prevalent ethnic groups among immigrants were Caucasian (41.5%), followed by Latin American (30.8%), Arab (18.3%), and Asian (6.7%). Extraintestinal manifestations, mainly musculoskeletal affections, were more frequent in immigrants (19 vs. 11%, p < 0.001). Use of biologics, mainly anti-TNF, was greater in immigrants (36 vs. 29%, p < 0.001). The risk of having extraintestinal manifestations [OR: 2.23 (1.92–2.58, p < 0.001)] and using biologics [OR: 1.13 (1.0–1.26, p = 0.042)] was independently associated with immigrant status in the multivariate analyses.

Conclusions: Compared with native-born patients, first-generation-immigrant IBD patients in Spain were younger at disease onset and showed an increased risk of having extraintestinal manifestations and using biologics. Our study suggests a featured phenotype of immigrant IBD patients in Spain, and constitutes a new landmark in the epidemiological characterization of immigrant IBD populations in Southern Europe.
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HIGHLIGHTS

What is known?

- Studies evaluating phenotypic characteristics of immigrant IBD populations show specific features that are not always reproduced in native patients.

- Few studies have evaluated the characteristics of immigrant IBD patients in Southern Europe and, to date, none has focused on the immigrant IBD population in Spain.

What is new here?

- The main ethnic groups of immigrant IBD patients in Spain are Caucasian, Latin American and Arab.

- Immigrant IBD patients in Spain are younger and have more extraintestinal manifestations than native-born patients. Accordingly, the use of biologics is more frequent among immigrants.

- The study represents a new landmark in the epidemiologic characterization of immigrant patients with IBD in Southern Europe.



INTRODUCTION

Inflammatory bowel disease (IBD) is a term that covers Crohn's disease (CD) and ulcerative colitis (UC), which are chronic, progressive and disabling diseases characterized by cycles of remission and relapse. Though the cause of IBD is not yet fully understood, its pathogenesis has been linked to complex interactions between genetic, epithelial, immune, microbial and environmental factors (1, 2). Although more than 240 IBD-associated risk variants have been identified to date by large genome-wide association studies (3), genetic background seems only to partially explain susceptibility to the disease and in most cases, environmental risk factors are also involved in disease onset and progression (4, 5). However, studies focusing on causative environmental factors are challenging and have produced conflicting results (6).

The epidemiology of IBD has changed over time and is influenced by geographical variations, suggesting that environmental factors play a role in modifying its expression (7). In fact, newer epidemiologic studies define IBD as a global disease, suggesting that its incidence either continues to grow steadily or remains stable in western countries while rapidly increasing in developing countries (8), possibly owing to their increasingly westernized lifestyle (9). Moreover, studies carried out among migrants show that they tend to acquire the disease incidence of their adopted country rather than the country of origin, reflecting the importance of the environmental risk factors such as lifestyle, pollution and diet (10–12).

Migration has increased in the past decades together with globalization. Several studies have been conducted in large, well-defined migrant groups such as Mexicans living in the USA and people from India living in Europe, the USA or the Middle East (13). A recent review on the epidemiology of IBD in migrant racial and ethnic groups revealed differences in disease incidence, prevalence and phenotypes between immigrants and native patients in individual studies (14). However, few studies of this kind have analyzed European populations. Although there is evidence showing an increased risk of IBD in Spanish people who have migrated to Western Europe (15), to date no study has explored the characteristics of immigrant IBD patients in Spain, which has a population of 47 million people and more than 5 million foreign residents (www.ine.es/en).

This study aimed to explore the characteristics of immigrant IBD patients in Spain compared with native IBD patients, focusing on potential differences in age of disease onset, IBD phenotype, and therapeutic requirements.



METHODS


Study Design

This was an observational, prospective, multicenter, nationwide study carried out with data from ENEIDA project (16). ENEIDA is a large, prospectively maintained nationwide registry of IBD patients in Spain. It was set up in 2006 by the Spanish Working Group on Crohn's Disease and Ulcerative Colitis (GETECCU) and undergoes continuous external monitoring to ensure completeness and consistency of the entered data. At the time of the study, the database contained data from over 69,000 patients from ~100 actively participating centers.



Study Population and Data Collection

The immigrant cohort of our study comprised all adult IBD patients born outside of Spain (first-generation immigrants) and included in the ENEIDA registry. Any conflicting data regarding date of migration to Spain, country of birth, ethnicity, or date of IBD diagnosis were checked against patient's clinical records by ENEIDA project investigators. The second cohort was a large, randomly selected sample of adult native IBD patients included in the ENEIDA database. Native IBD patients were born in Spain and were all Caucasians. Inclusion criteria were diagnosis with UC, CD or IBD unclassified (IBDU) based on the accepted criteria of the European Crohn's and Colitis Organization (ECCO) (17); diagnosis before 2015, to ensure follow-up of at least 5 years; and age 16 years or older. The ENEIDA project was approved by research ethics committees in all participating centers and the GETECCU scientific committee. All patients gave written informed consent before being enrolled in the ENEIDA registry.



Patient Demographics, Disease Phenotype and Disease Course

We collected the following demographic characteristics of the included patients: age, sex, smoking status, ethnicity, country of birth, date of migration to Spain, date of IBD diagnosis, duration of the disease, and family history of IBD. The ethnic groups were classified as Caucasian, Latin American, Arab, Asian, African, Roma, and Jewish. Using the United Nations Standard Country or Area Codes for Statistical Use, M49 standard (https://unstats.un.org/unsd/methodology/m49/) we categorized the birthplace of immigrants into the following geographical regions: Northern Africa, Central Africa, South America, Northern America, Central America, Caribbean, Eastern Europe, Western Europe, Southern Europe, Northern Europe, Southern Asia, Western Asia, Eastern Asia, Southeast Asia, and Oceania.

We used the Montreal classification of IBD to classify disease phenotypes according to extent of UC and location and behavior of CD (18). Surgical procedures were defined as interventions related directly to IBD or its complications, including both abdominal and perianal surgeries. Pharmacological treatment collected included type and time to initiation of first biologic agent and use of immunomodulator agents (methotrexate, azathioprine, or 6-mercaptopurine).



Statistical Analysis

Continuous variables are reported as means with standard deviations and categorical variables as absolute and relative frequencies. Differences between immigrant and native populations were analyzed using the two-tailed t test and Mann-Whitney U test for normally and non-normally distributed quantitative variables, respectively. We analyzed categorical variables using the Chi-square test. Univariate and multivariate logistic regression analyses were performed to assess potential risk factors for the development of EIMs, use of biologics, surgery, and death. Only significant variables from the univariable analysis were entered into the regression model. Estimations of crude odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated using logistic regression analysis. Timeframe between study entry and surgery or initiation of treatment with biologics was analyzed using Kaplan-Meier life-table analysis, as precise dates were known. Log-rank test was used to compare survival curves. All reported P-values are 2-sided, and P-values lower than 0.05 are considered to indicate statistical significance. All analyses were carried out in the R software environment (Core Team 2014, Vienna, Austria).




RESULTS


Demographic Characteristics

A total of 13,524 patients were included in this study, 1,864 of whom were immigrants born outside Spain. The comparative cohort included 11,660 Caucasian IBD patients born in Spain. Table 1 summarizes the main demographic characteristics of immigrants and native patients. Median age of the immigrant group at the time of arrival in Spain was 26 years (range 0–78 years). No differences in IBD diagnosis and sex were observed between the two groups comprising all IBD patients, but more native than immigrant patients diagnosed with UC were men. Immigrant IBD patients were younger at inclusion, were diagnosed earlier in life, and had a shorter disease duration than native patients. These differences persisted when CD and UC patients were analyzed separately (Supplementary Tables 1, 2). Immigrants aged younger than 15 years on arrival in Spain were significantly younger at disease onset than those who migrated after age 15 (23.24 ± 11.34 vs. 32.12 ± 11.28, p < 0.001, Supplementary Table 3). Family history of IBD and smoking (present or past) were more frequent in native patients than in immigrants (14.3 vs. 9.4%, p = 0.001; and 40.6 vs. 28%, p = 0.001, respectively). No differences were found regarding the frequency of appendectomies between the two groups. Seventy-one percent of immigrant patients were diagnosed with IBD in Spain. Supplementary Table 4 compares the main demographic characteristics of immigrants diagnosed in Spain vs. outside Spain.


Table 1. Demographic and clinical characteristics of the immigrant and native-born IBD population in Spain.
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Figure 1A shows the distribution by ethnicity of the immigrant cohort. The most prevalent ethnic group was Caucasian (41.5%, 771), followed by Latin American (30.8%, 572) and Arab (18.3%, 341), whereas Asians represented a minority (6.7%, 125). Supplementary Table 5 shows the characteristics of immigrant patients by ethnicity. UC diagnosis was more common among Latin American and Asian IBD patients compared with Caucasians and Arabs. The distribution of the immigrant population by geographical area of birth is represented in Figure 1B. South America was the most frequent birthplace, followed by North Africa and Eastern Europe.


[image: Figure 1]
FIGURE 1. (A) Distribution of immigrant population by ethnicity. (B) Distribution of immigrant population by geographical area of birth according to OMS Standard Country or Area Codes for Statistical Use, M49 standard.




Disease Phenotype

Phenotypic IBD characteristics of both cohorts are displayed in Table 1. Disease location in CD patients did not differ between the two groups. Regarding the age of disease onset, the number of patients diagnosed under 16 years (A1) was significantly higher among immigrant compared with native CD patients. In contrast, the number of patients diagnosed over 40 years (A3) was significantly higher in the native group. Stricturing behavior was more frequent among native CD patients, although the multivariate analysis found no independent association between stricturing behavior and being native. Similarly, stricturing behavior was not independently associated with smoking but was associated with longer disease duration (Supplementary Table 6). We found no significant difference in the prevalence of perianal disease between the two groups. In UC patients, the distribution of ulcerative proctitis, left sided UC and extensive UC was similar in immigrant and native patients.

EIMs were significantly more frequent among immigrant compared with native IBD patients (Table 1). The list of EIMs is detailed in Table 2. Musculoskeletal affections were the most frequent EIM among patients in both groups. Primary sclerosing cholangitis was more frequent in immigrant compared with native patients only in the cohort of UC patients. In the multivariate analysis, the risk of suffering EIMs among the complete series of IBD patients was independently associated with female sex, longer duration of disease and being an immigrant, while family history of IBD was unrelated (Figure 2A). These factors remained independently associated with an increased risk of EIMs when the patients were divided into CD and UC patients (Figures 2B,C). Supplementary Table 7 describes the complete univariate and multivariate analyses for EIMs in IBD patients.


Table 2. Extraintestinal manifestations in the immigrant and native-born IBD population in Spain.
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FIGURE 2. Forest plots representing the odds ratio for presenting with EIMs in the multivariate analysis for the global (A), CD (B), and UC (C) cohorts of patients. CD, Crohn's disease; UC, ulcerative colitis.




Therapeutic Requirements and Disease Course

Table 3 summarizes the different medical treatments and surgical procedures in both groups of patients. Endoscopic treatment was more frequent among native patients, while no significant differences between groups were present regarding the use of immunosuppressants (mainly thiopurines). In contrast, the use of biologics was significantly more frequent in the subgroup of immigrants compared with native patients. Of the different biologics, anti-TNF was the most frequently prescribed in both subgroups. Younger age, longer duration of disease, family history of IBD and being a immigrant were also independently associated with the use of biological therapy in the complete series of IBD patients in the multivariate analysis (Figure 3A). While all these variables remained independently associated with the use of biologics in the cohort of CD patients, family history and being a immigrant were not independently associated with an increased risk of using biologics in the multivariate analysis among UC patients (Figures 3B,C). Supplementary Table 8 describes the univariate and multivariate analyses for the use of biologics in IBD patients. Time to first biologic drug during follow-up was significantly earlier in immigrant vs. native patients according to the performed survival analysis of the time to first biologic drug (Figure 3D).


Table 3. Medical treatments and surgical procedures in the immigrant and native-born IBD population in Spain.
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[image: Figure 3]
FIGURE 3. Forest plots representing the odds ratio for using biologics in the multivariate analysis for the global (A), CD (B), and UC (C) cohorts of patients. (D) Survival analysis of the time to first biologic drug in immigrant vs. native patients. CD, Crohn's disease; UC, ulcerative colitis.


No significant differences were found in the frequency of IBD-related abdominal and perianal surgeries between all immigrant and native IBD patients, or in the frequency of proctocolectomy between native and immigrant UC patients. However, abdominal surgery was significantly more frequent among native vs. immigrant CD patients. The risk of surgical treatment was not associated with immigrant status. Female sex, longer duration of disease, and family history of IBD were associated with this parameter in the global cohort of all IBD patients (Figure 4A), although only female sex and longer duration of disease remained independently associated, with a significantly decreased risk of surgical treatment, when CD and UC cohorts of patients were analyzed separately (Figures 4B,C). Supplementary Table 9 shows the univariate and multivariate analyses for the risk for surgical treatment in the series of IBD patients. Time to surgery during follow-up was not different between native vs. immigrant patients according to the performed survival analysis of the time to intestinal surgery (Figure 4D).


[image: Figure 4]
FIGURE 4. Forest plots representing the odds ratio of surgery in the multivariate analysis for the global (A), CD (B), and UC (C) cohorts of patients. (D) Survival analysis of the time to surgery in immigrant vs. native patients. CD, Crohn's disease; UC, ulcerative colitis.


Loss to follow-up was more frequent among immigrant IBD patients (n = 265, 14.6 vs. n = 1,216, 10.4%; p = 0.001). Mean follow-up was 5.6 ± 6.2 years in the immigrant subgroup and 6.1 ± 4.5 years in the subgroup of native patients (p = 0.016). Significantly more native than immigrant patients died during the study period (2.6%, n = 300 vs. 0.9%, n = 17; p < 0.01). The cause of death was available for 179 natives (59.6%) and 3 immigrants (17.6%). The most frequent causes of death in native patients were neoplasm (n = 97, 54.2%) and infection (n = 30, 16.7%). The three recorded causes of death among immigrants were neoplasm (n = 1), infection (n = 1), and others (n = 1). Supplementary Table 10 shows the recorded causes of death in both subgroups.




DISCUSSION

We present the first study exploring the characteristics of first-generation immigrant IBD population in Spain, extracted from the vast ENEIDA nationwide registry of GETECCU. The immigrant cohort (>1,800 patients) was younger at disease onset and showed an increased risk of having EIMs and using biologics compared with the native cohort (>11,000 patients). Our results add to the scarce epidemiologic data characterizing immigrant IBD patients in Southern Europe, and suggest that immigrant IBD patients in Spain may have a distinct IBD phenotype.

The population of first-generation immigrants diagnosed with IBD and living in Spain is mainly Caucasian and Latin American, though a large proportion of patients are of Arab ethnicity. Asian patients make up a far smaller section of the population, unlike in series evaluated in other studies—mainly from the USA and the UK—in which South Asians constitute the most prevalent ethnic group (19–21). While those same studies found no differences in age at disease onset, we present data showing that the first-generation-immigrant IBD population in Spain is younger than native patients at disease onset and has a shorter disease duration. To explain the observed difference in age at onset, we may speculate on the relevance of the so called exposome (22), or the accumulation of environmental exposures, including several disease triggering factors such as microbiota dysbiosis, smoking and use of antibiotics. A study by Damas et al. (23) found earlier IBD onset among young Cuban migrants to America compared with previous migratory cohorts, suggesting a more intensive exposure to environmental triggering factors in the more recent arrivals. We also found that patients who were younger than 15 years on arrival in Spain were significantly younger at disease onset than those who migrated after 15. This fact highlights the relevance of early-life exposure to environmental risk factors for disease. Age of migration is an important factor in IBD development and phenotype, with younger ages being more affected in terms of incidence. In line with observations from our study, South Asians younger than 5 years-old at migration to US, or descendants who were already born in US, were younger at IBD onset than those who were older than 5 years-old at migration (24).

UC predominance over CD in IBD diagnosis has been described in certain ethnic groups such as South Asian and Hispanic (25–27). Our study also found a higher proportion of UC among Latin American and Asian patients compared with other ethnicities. This finding is consistent with findings reported of South Asians cohorts in the UK and North America, where the burden of UC is believed to be twice that of CD (19, 21, 24). Indeed, one meta-analysis showed that UC was more frequent among Hispanic vs. non-Hispanic Americans (28), and studies conducted in Mexico and South America have reported UC to be the predominant IBD subtype (29–32). Interestingly, other series have found that Hispanic patients are not only more likely to have UC but are also less likely than the non-Hispanic white population to have a family history of IBD (33, 34). We also found a lower frequency of family history of the disease among our immigrant cohort, which suggests that the cause is more likely to be de novo or sporadic. This observation is in line with other reports of sporadic disease among non-Caucasian ethnic groups (35, 36). On the other hand, several studies have reported the inverse association between smoking and presenting UC (37), which may also help to explain the predominance of UC in Latin American and Asian patients, who are less likely to smoke than Caucasian immigrants and native patients.

Several studies have reported a more aggressive phenotype, defined as more frequently colonic and perianal, and with more penetrating and stricturing behavior, in South Asian migrants (19, 20, 24). We did not observe differences in either CD location or UC extent in our study, possibly because Asian patients represented only a small part of the immigrant series. We did find more frequent stricturing behavior among native vs. immigrant CD patients, although stricturing was only associated with longer disease duration in the multivariate analysis. The longer disease history probably reflects the accumulation of disease progression milestones. Similar results were obtained in a multicenter study on African-American compared with Caucasian patients (38). Although other studies showed no differences in behavior between immigrant and host populations (20), one potential explanation for increased stricturing in our native cohort may derive from the genetic perspective. The allele frequency of various mutations within NOD2/ CARD15 may help to explain differences in ethnic risks (39). Indeed, NOD2 variations are less frequent among African Americans (40), and South Asian patients compared with Caucasian patients (41, 42). A second explanation may relate to the higher prevalence of smoking habit among native vs. immigrant patients. Smoking has been widely described as a risk factor for developing CD, determining disease location and the development of strictures or fistulae, and increasing the risk of surgery (43–45).

The two main differences between first-generation immigrant and native IBD populations in Spain were the increased risk of EIMs and use of biologics among immigrants. Previous studies on immigrant populations have not reported these findings (19, 21, 24). In fact, a lower rate of EIMs has previously been described in Asian patients (46, 47). It is possible that we found the opposite association because our cohort contained relatively few Asian patients, and indeed, our sub-analysis of the different ethnic groups showed increased rates of EIMs in Caucasian, Latin American and Arab patients, but not in Asian patients. Although the physiological mechanisms of EIM development are poorly understood, several risks factors have been described, including longer disease duration, colonic CD, and female sex (48, 49). In our study, longer disease duration, female sex and immigrant status were risk factors independently associated with EIM development. Increased risk of EIMs can therefore be considered a component of the IBD phenotype in our immigrant population.

The use of biologics, meanwhile, was independently associated with longer disease duration, younger age, and immigrant status. The increased frequency of EIMs among immigrants may explain this result, as anti-TNF is one of the most effective treatments for managing EIMs in IBD (49, 50). In addition, younger disease onset, as found in our immigrant cohort, is a poor prognostic factor (51), which may also help to explain the increased use of biologics among our immigrant population. Interestingly, time to first biologic treatment during follow-up was shorter in the immigrant population. Economic factors are thought to be the primary driver of racial and ethnic disparities in health services utilization, including use of prescription medication (52). However, our results show that both native and immigrant populations have full access to biologic therapies under the universal healthcare coverage provided by Spain's public health service, and low socioeconomic status is therefore unlikely to have contributed to differences in prescription patterns in this study. On the other hand, clinical practice among ENEIDA researchers is fairly uniform due to Spanish program of certification of quality of care at inflammatory bowel disease units (53), which sets the standards of care in IBD all over the country. An alternative explanation is that immigrant patients may have a distinctive disease course. No differences in the risk of IBD-related surgery were found between first-generation-immigrant and native IBD populations in Spain. However, intestinal resection was more frequent among native CD patients. This may be related to the increased rate of stricturing behavior and smoking habit, both described as risk factors for surgery in CD (44).

We must acknowledge that the retrospective study design and the lack of information regarding patient's genetic background, dietary habits and socioeconomical status constitute limitations of the present study. On the other hand, the main strengths of our study were the large cohorts; the representation of several ethnicities, including poorly studied groups such as Latin American or Arab immigrants; and the inclusion of patients diagnosed before 2015 to guarantee a follow-up period of at least 5 years.

In summary, we present the first study exploring the characteristics of first-generation immigrants with IBD in Spain.Immigrant patients were younger at disease onset and showed an increased risk of having EIMs and using biologics compared with native patients. These factors could constitute features of an IBD phenotype for the immigrant population in Spain. Our study represents a new landmark in the epidemiologic characterization of IBD immigrant patients in Southern Europe.
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Abdominal surgery for CD* 276 (29.4) 2253(345) 0002
Total proctocolectomy for UC™ 37 (35) 240 (3.4) 1
Perianal surgery 154 (8.3) 1872 (11.8) 0.184

Percentages are calculated based on patients with available deta. “Percentege calculated
on CD patients. **Percentage calculated on UC patients.
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