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Introduction: Tumor necrosis factor antagonists (anti-TNF) therapies are used for the management of moderate to severe inflammatory bowel disease (IBD). Anti-TNF combination therapy, with immunomodulators, has been shown to reduce immunogenicity, especially for infliximab, improve treatment success rate and patient outcomes. We evaluated factors associated with gastroenterologists adherence to anti-TNF combination therapy.

Methods: A retrospective cohort study was performed to evaluate the adherence of gastroenterologists (n = 14), at an inflammatory bowel disease center, to anti-TNF combination therapy. Records of patients who received Infliximab (n = 137) or adalimumab (n = 152) were obtained and their ordering physicians' data was analyzed. Gastroenterologists were divided into six groups according to their age and interest in IBD. The baseline characteristics of their patients were also obtained.

Results: The proportion of patients on combination therapy in the young gastroenterologists group was higher than those in the senior gastroenterologists group for both infliximab (83.2 vs. 55.6%, respectively, P < 0.001) and adalimumab (59 vs. 30.8%, respectively, P < 0.001). Gastroenterologists with interest in inflammatory bowel disease (IBD interest group) had also more proportion of patients on adalimumab combination therapy compared to gastroenterologists with no interest in IBD (non-IBD interest group) (61.7 vs. 35.2%, respectively, P < 0.001). Gastroenterologists who were both young and have interest in IBD had more proportion of patients on combination therapy than those who were senior or had no interest in IBD for both infliximab (89.4 vs. 63.4%, respectively, P < 0.001) and adalimumab (75.9 vs. 33%, P < 0.001). The IBD interest group was also requesting more antidrug antibody level tests than those in the non-IBD interest group (41.4 vs. 12.3 tests, respectively, P < 0.001).

Conclusion: Young gastroenterologists are more likely to prescribe anti-TNF infliximab and adalimumab combination therapy than senior gastroenterologists. In addition, gastroenterologists with IBD interest are more likely to prescribe adalimumab combination therapy than gastroenterologists with no IBD interest. Moreover, young gastroenterologists who have interest in IBD are more likely to prescribe both infliximab and adalimumab combination therapy than senior gastroenterologists or those with no IBD interest. In addition, gastroenterologists with IBD interest requested more anti-TNF serum drug concentrations and antidrug antibody level tests than those with no IBD interest.
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INTRODUCTION

Tumor necrosis factor antagonists (anti-TNF) therapies are considered to be an effective treatment for moderate-to-severe inflammatory bowel disease (IBD) (1–4). However, about one-third of patients treated with anti-TNF therapies may experience primary non-response (PNR), manifested by lack of response during induction therapy (5, 6). Moreover, about half of patients with initial response may experience secondary loss of response (SLR) to anti-TNF, by losing treatment effect during the maintenance of remission (6). Immunogenicity, the formation of antidrug antibodies, is known as one of the most common causes of loss of response to anti-TNF (6, 7). The concurrent administration of an immunomodulator with an anti-TNF, combination therapy, has been associated with improvement in the pharmacokinetics of anti-TNF, by decreasing antidrug antibodies and increasing serum drug concentrations, that potentially results in higher rates of clinical remission and lower rates of immunogenicity.

Based on the available evidence (SONIC and UC-SUCCESS trials), both American Gastroenterology Association (AGA) and European Crohn's and Colitis Organization (ECCO) guidelines support the use of infliximab combination therapy over infliximab monotherapy, in inducing and maintaining clinical remission in patients with moderate to severe IBD (1, 3, 8, 9). Whereas, for adalimumab, ECCO guidelines suggest against the use of combination therapy over monotherapy in patients with Crohn's disease (CD) (3). This recommendation was based on DIAMOND trial and two meta-analyses (Kopylov et al. and Chalhoub et al.), which showed that adalimumab combination therapy is associated with limited impact on maintenance of clinical remission or response (10–12). While AGA guidelines support the use of adalimumab combination therapy over monotherapy, especially for patients who have developed loss of response to anti-TNF (1, 2). A recent study done by Roblin et al., showed that combination therapy can result in better clinical outcomes without clinical failure or unfavorable pharmacokinetics at 24 months in patients with IBD who experienced an immune-mediated loss of response with first anti-TNF (13). Moreover, Kuwait local health authority allows physicians to follow any international recognized guidelines, commonly practiced ECCO or AGA guidelines, in regard to IBD management. We did this study to evaluate the adherence of our gastroenterologists to anti-TNF combination therapy and understand factors that can be associated with their adherence.



MATERIALS AND METHODS

A retrospective cohort study was conducted at Mubarak Al-Kabeer Hospital, an inflammatory bowel disease center, to measure gastroenterologists adherence to anti-TNF combination therapy in inflammatory bowel disease (IBD). Infliximab and adalimumab prescription records along with infliximab and adalimumab antidrug antibody levels were collected. The data was collected retrospectively using patients' electronic medical records from July 22nd, 2018 until February 7th, 2020.

In addition, C-reactive protein (CRP), serum albumin levels and stool fecal calprotectin levels that were performed within 7 days of serum drug concentration/antidrug antibody collections, were also obtained. Trough serum drug concentration was performed either reactively (e.g., treatment failure) or proactively (e.g., at week 14 for infliximab) in all patients' cohort, who were studied, according to individual gastroenterologist practice. Moreover, patients' age, body mass index (BMI), extent of the disease, and steroid use were also collected.

This study was performed and reported in accordance with Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (14). Ethical approval was obtained by the standing committee for coordination of health and medical research at the Ministry of Health in Kuwait (IRB 2020/1410).


Study Definitions

Patients on anti-TNF combination therapy are those who received adalimumab or infliximab, with an immunomodulator such as azathioprine, 6-mercaptopurine or methotrexate. Patients who received adalimumab or infliximab alone were considered to be on monotherapy.

We divided our analysis into 6 groups. Gastroenterologists who have interest in inflammatory bowel disease (IBD) were classified as IBD interest group (group A) while those who had no interest in IBD were classified as non-IBD interest group (group B). Moreover, gastroenterologists who were younger than 45 years of age were classified as young gastroenterologists (group C) and those who were 45 years or older were classified as senior gastroenterologists (group D). In addition, gastroenterologists who were both younger than 45 years old and had interest in IBD were called young IBD group (group E) while gastroenterologists who were either more than 45 years of age and have IBD interest or had no interest in IBD regardless of their age were called non-young IBD group (group F).



Outcomes

The primary outcome was the association between gastroenterologist age (≥45, or, <45) or inflammatory bowel disease (IBD) interest and the proportion of patients on combination therapy vs. monotherapy for both infliximab and adalimumab. Moreover, the combined effect of age and interest in IBD on the percentage of patients on combination therapy for infliximab or adalimumab was examined.



Statistical Analysis

The statistical analysis was performed with the SPSS Statistics Version 27.0. Armonk, NY: IBM Corp. Chi square test was used to examine the association between the categorical groups. We tested the association between gastroenterologists' interest and age, at Haya Alhabib Gastroenterology Center, and the use of anti-TNF combination therapy compared to monotherapy.

T-test analysis was conducted for parametric data to calculate the correlation between the number of tests performed among variables in the categorical groups with a 95% confidence interval for the mean difference between the groups. Descriptive analyses were performed to calculate frequencies and proportions within the groups. Two-tailed statistical significance level was used throughout the analysis and set to α = 0.05 for all associations.




RESULTS


Demographics

The study included 14 gastroenterologists at Haya Alhabib Gastroenterology Center, of which, 4 (28.5%) have interest in inflammatory bowel disease (IBD). Of all the gastroenterologists, 5 (35.7%) of them were equal or above the age of 45 years at the end of the study period. Only one gastroenterologist was above 45 years old and has interest in IBD. The total number of patients included in the study is 289, of which 137 (47.4%) patients were on infliximab [33 (24%) monotherapy and 104 (75.9%) combination therapy] and 152 (52.6%) patients on adalimumab [77 (50.6%) monotherapy and 75 (49.3%) combination therapy] (Table 1). In all groups, the median disease duration was 10 years, and the median anti-TNF therapy use was 4 years (Table 2).


Table 1. Sample description.
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Table 2. Patient characteristics of each group.
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Outcomes

Among patients on infliximab, 83.2% of the patients were on combination therapy in the young gastroenterologists' group (group C) compared to 55.6% in the senior gastroenterologists group (group D) (P < 0.001; Figure 1; Supplementary Table 1). Similarly, more patients were found to be on adalimumab combination therapy in the young gastroenterologists' group (group C) than those in the senior gastroenterologists' group (group D) (59, 30.8%, respectively) (P < 0.001; Figure 2; Supplementary Table 2). In addition, 80% of patients in the IBD interest group (group A) were on infliximab combination therapy compared to 69.2% of patients in the non-IBD interest group (group B). However, the difference between the two groups was not statistically significant (P = 0.153; Figure 1; Supplementary Table 3). Conversely, 61.7% of patients on adalimumab therapy in the IBD interest group (group A) were on combination therapy as opposed to 35.2% of patients in the non-IBD interest group (group B) (P < 0.001; Figure 2; Supplementary Table 4).


[image: Figure 1]
FIGURE 1. Percentage of patients on infliximab combination therapy stratified by test groups.
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FIGURE 2. Percentage of patients on adalimumab combination therapy stratified by test groups.


In the young IBD group (group E) 89.4% of the patients were on infliximab combination therapy compared to 63.4% of patients in the non-young IBD group (group F) (P < 0.001; Figure 1). Likewise, 75.9% of patients in the young IBD group (group E) were on adalimumab combination therapy compared to 33% of patients in the non-young IBD group (group F) (P < 0.001; Figure 2).

Regarding anti-TNF serum drug concentrations and antidrug antibody tests, gastroenterologists in the IBD interest group (group A) requested an average of 41.4 tests while gastroenterologists in the non-IBD interest group (group B) requested an average of 12.3 tests (P < 0.001, 95% CI 20.1–40.4; Figure 3; Table 3; Supplementary Table 5). In addition, young gastroenterologists group (group C) requested an average of 22.3 tests compared to an average of 17.6 tests by senio gastroenterologists group (group D) (P = 0.615; Figure 3; Table 3).


[image: Figure 3]
FIGURE 3. Mean number of tests requested gastroenterologists in the senior vs. young group and in the IBD-interest vs. non-IBD interest group.



Table 3. t-Test, average number of anti-TNF serum drug concentrations and antidrug antibody level tests and requested by young gastroenterologists vs. senior gastroenterologists and in the IBD interest group vs. non-IBD interest group.
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DISCUSSION

A retrospective cohort study which included 14 gastroenterologists at Haya Alhabib Gastroenterology Center, was conducted to assess the adherence to tumor necrosis factor antagonist (anti-TNF) combination therapy in patients with IBD. Two main factors were found to influence the gastroenterologists' adherence to combination therapy, which were their age and interest in IBD. The study showed that the age of the treating gastroenterologist may have some influence, as the gastroenterologists aged 45 or less, appeared to be more adherent to the combination therapy.

The second factor that played a role in the commitment to combination therapy was the gastroenterologist's interest in IBD, which was observed more with IBD subspecialized gastroenterologists, significantly with adalimumab. Reactive drug monitoring, which is the evaluation of serum drug concentration and antidrug antibody level in active or poorly controlled disease, is commonly performed more frequently by IBD subspecialized gastroenterologists. An Italian multicenter prospective observational study by Scribanoet et al. reported that IBD subspecialized gastroenterologists had a greater adherence to combination therapy for patients with ulcerative colitis (UC) flare, when compared to general gastroenterologists (15). Also, there is a survey study by Grossberg et al., included 606 physicians in the United States of America (USA), showed that academic gastroenterologists and physicians who were seeing more patients with IBD, have utilized therapeutic drug monitoring (TDM) reactively more frequently (16).

TDM is performed to guide the use of anti-TNF by assessing the drug serum concentrations and antidrug antibodies levels. It can be performed at any point of therapy, whether as reactive monitoring, or as routine proactive monitoring provided to patients in remission (17). There is currently insufficient evidence to recommend the routine use of proactive TDM to improve clinical outcomes when compared to routine care for IBD patients in clinical remission under anti-TNF treatment (17). This is based on 2 RCTs, by Vande Casteele et al. and D'Haens et al., with a total of 359 patients treated with infliximab in combination with an immunomodulator, had shown no difference in clinical remission between clinically-based dosing and concentration-based dosing (proactive TDM) groups. However, the concentration-based dosing groups had fewer relapses during follow-up (18, 19). A recent retrospective study, by Papamichael et al., showed that the proactive TDM of infliximab was associated with more favorable therapeutic outcomes and fewer IBD-related hospitalizations and surgery compared to reactive TDM alone (20). Moreover, a systematic review, by Strand et al., emphasized the role of TDM of anti-TNF therapy (21). This might be helpful in guiding the physicians in improving anti-TNF therapy management and achieving better clinical outcomes.

Our study is the first study in Kuwait to evaluate the adherence to anti-TNF combination therapy amongst gastroenterologists. It emphasizes the importance of gastroenterologists' interest in IBD when treating such patients. It also encourages gastroenterologists to be updated and follow recently published IBD guidelines. On the other hand, there are some limitations to our study. It is a retrospective single center study with possible confounders and bias. For example. The lack of data regarding proactive vs. reactive TDM testing, and discontinuation of anti-TNF combination therapy, due to side effects or absence of antibodies, were possible confounders. In addition, clinical and endoscopic remission targets were not assessed. However, objective inflammatory markers (such as serum CRP levels, stool fecal calprotectin levels and steroid use) were obtained. Finally, the small number of physicians in the IBD interest group could have influenced our results.

To sum up, young gastroenterologists (<45 years of age) are more likely to prescribe anti-TNF (infliximab and adalimumab) combination therapy than senior gastroenterologists. In addition, Gastroenterologists with IBD interest are more likely to prescribe adalimumab combination therapy than gastroenterologists with no IBD interest. However, no significant difference was found for prescribing infliximab combination therapy. Moreover, young gastroenterologists who have interest in IBD are more likely to prescribe both infliximab and adalimumab combination therapy than those who were either senior gastroenterologists with IBD interest or those with no IBD interest regardless of their age. In addition, gastroenterologists with IBD interest requested more anti-TNF serum drug concentrations and antidrug antibody level tests than those with no IBD interest. In conclusion, physicians with IBD interest or who are young, are more likely to follow IBD guidelines.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by standing committee for coordination of health and medical research at the Ministry of Health in Kuwait (IRB 2020/1410). Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

IA: analysis and interpretation of data and drafting of the manuscript. GA and AA: acquisition of data and drafting of the manuscript. HA: drafting of the manuscript. MS: drafting of the manuscript, critical revision of the manuscript for important intellectual content, statistical analysis, and study supervision. All authors contributed to the article and approved the submitted version.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2021.725512/full#supplementary-material



REFERENCES

 1. Feuerstein JD, Ho EY, Shmidt E, Singh H, Falck-Ytter Y, Sultan S, et al. AGA clinical practice guidelines on the medical management of moderate to severe luminal and perianal fistulizing Crohn's disease. Gastroenterology. (2021) 160:2496–508. doi: 10.1053/j.gastro.2021.04.028

 2. Feuerstein JD, Isaacs KL, Schneider Y, Siddique SM, Falck-Ytter Y, Singh S, et al. clinical practice guidelines on the management of moderate to severe ulcerative colitis. Gastroenterology. (2020) 158:1450–61. doi: 10.1053/j.gastro.2020.01.006

 3. Torres J, Bonovas S, Doherty G, Kucharzik T, Gisbert JP, Raine T, et al. ECCO Guidelines on therapeutics in crohn's disease: medical treatment. J Crohn colitis. (2020) 14:4–22. doi: 10.1093/ecco-jcc/jjz180

 4. Harbord M, Eliakim R, Bettenworth D, Karmiris K, Katsanos K, Kopylov U, et al. Third european evidence-based consensus on diagnosis and management of ulcerative colitis. Part 2 Curr Manag J Crohns Colitis. (2017) 11:769–84. doi: 10.1093/ecco-jcc/jjx009

 5. Papamichael K, Vande Casteele N, Ferrante M, Gils A, Cheifetz AS. Therapeutic drug monitoring during induction of anti-tumor necrosis factor therapy in inflammatory bowel disease: defining a therapeutic drug window. Inflamm Bowel Dis. (2017) 23:1510–5. doi: 10.1097/MIB.0000000000001231

 6. Steenholdt C, Bendtzen K, Brynskov J, Ainsworth MA. Optimizing treatment with TNF inhibitors in inflammatory bowel disease by monitoring drug levels and antidrug antibodies. Inflamm Bowel Dis. (2016) 22:1999–2015. doi: 10.1097/MIB.0000000000000772

 7. Vermeire S, Gils A, Accossato P, Lula S, Marren A. Immunogenicity of biologics in inflammatory bowel disease. Therap Adv Gastroenterol. (2018) 11:1756283x17750355. doi: 10.1177/1756283X17750355

 8. Colombel JF, Sandborn WJ, Reinisch W, Mantzaris GJ, Kornbluth A, Rachmilewitz D, et al. Infliximab, azathioprine, or combination therapy for Crohn's disease. N Engl J Med. (2010) 362:1383–95. doi: 10.1056/NEJMoa0904492

 9. Panaccione R, Ghosh S, Middleton S, Márquez JR, Scott BB, Flint L, et al. Combination therapy with infliximab and azathioprine is superior to monotherapy with either agent in ulcerative colitis. Gastroenterology. (2014) 146:392–400.e3. doi: 10.1053/j.gastro.2013.10.052

 10. Matsumoto T, Motoya S, Watanabe K, Hisamatsu T, Nakase H, Yoshimura N, et al. adalimumab monotherapy and a combination with azathioprine for crohn's disease: a prospective, randomized trial. J Crohns Colitis. (2016) 10:1259–66. doi: 10.1093/ecco-jcc/jjw152

 11. Kopylov U, Al-Taweel T, Yaghoobi M, Nauche B, Bitton A, Lakatos PL, et al. Adalimumab monotherapy versus combination therapy with immunomodulators in patients with Crohn's disease: a systematic review and meta-analysis. J Crohns Colitis. (2014) 8:1632–41. doi: 10.1016/j.crohns.2014.07.003

 12. Chalhoub JM, Rimmani HH, Gumaste VV, Sharara AI. Systematic review and meta-analysis: adalimumab monotherapy versus combination therapy with immunomodulators for induction and maintenance of remission and response in patients with crohn's disease. Inflamm Bowel Dis. (2017) 23:1316–27. doi: 10.1097/MIB.0000000000001203

 13. Roblin X, Williet N, Boschetti G, Phelip JM, Del Tedesco E, Berger AE, et al. Addition of azathioprine to the switch of anti-TNF in patients with IBD in clinical relapse with undetectable anti-TNF trough levels and antidrug antibodies: a prospective randomised trial. Gut. (2020) 69:1206–12. doi: 10.1136/gutjnl-2019-319758

 14. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies. Epidemiology (Cambridge, Mass). (2007) 18:800–4. doi: 10.1097/EDE.0b013e3181577654

 15. Scribano ML, Papi C, Costa F, Bortoli A, Bortoluzzi F, Buscarini E, et al. Management of ulcerative colitis in a real-life setting: an Italian multicenter, prospective, observational AIGO study. Dig Liver Dis. (2019) 51:346–51. doi: 10.1016/j.dld.2018.08.006

 16. Grossberg LB, Papamichael K, Feuerstein JD, Siegel CA, Ullman TA, Cheifetz AS, et al. Survey study of gastroenterologists' attitudes and barriers toward therapeutic drug monitoring of anti-TNF therapy in inflammatory bowel disease. Inflamm Bowel Dis. (2017) 24:191–7. doi: 10.1093/ibd/izx023

 17. Feuerstein JD, Nguyen GC, Kupfer SS, Falck-Ytter Y, Singh S. American gastroenterological association institute guideline on therapeutic drug monitoring in inflammatory bowel disease. Gastroenterology. (2017) 153:827–34. doi: 10.1053/j.gastro.2017.07.032

 18. Vande Casteele N, Ferrante M, Van Assche G, Ballet V, Compernolle G, Van Steen K, et al. Trough concentrations of infliximab guide dosing for patients with inflammatory bowel disease. Gastroenterology. (2015) 148:1320–9.e3. doi: 10.1053/j.gastro.2015.02.031

 19. D'Haens G, Vermeire S, Lambrecht G, Baert F, Bossuyt P, Pariente B, et al. Increasing infliximab dose based on symptoms, biomarkers, and serum drug concentrations does not increase clinical, endoscopic, and corticosteroid-free remission in patients with active luminal crohn's disease. Gastroenterology. (2018) 154:1343–51.e1. doi: 10.1053/j.gastro.2018.01.004

 20. Papamichael K, Vajravelu RK, Vaughn BP, Osterman MT, Cheifetz AS. Proactive infliximab monitoring following reactive testing is associated with better clinical outcomes than reactive testing alone in patients with inflammatory bowel disease. J Crohns Colitis. (2018) 12:804–10. doi: 10.1093/ecco-jcc/jjy039

 21. Strand V, Balsa A, Al-Saleh J, Barile-Fabris L, Horiuchi T, Takeuchi T, et al. Immunogenicity of biologics in chronic inflammatory diseases: a systematic review. BioDrugs. (2017) 31:299–316. doi: 10.1007/s40259-017-0231-8

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Abdullah, Alhendi, Alhadab, Alasfour and Shehab. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-08-725512-t002.jpg
Age* (years)
Mean
Sex, n (%)
Male
Female
Body mass index (BM))
Median
Disease extent, n (%)
Ulcerative colitis (UC)
E1: ulcerative proctitis
E2: left sided colitis
E3: extensive colitis
Crohn’s disease (CD)
L1:fleal
L2: colonic
L3: ileocolonic
L4: upper gastrointestinal
B1: inflammatory
B2: stricturing
B3: penetrating
Median disease duration (years)
Median anti-TNF therapy duration (years)
CRP, mg/L (median)
Albumin, g/L (median)
Median stool fecal calprotectin ug/g
Steroid use, n (%)
Anti-inflximab antibody serum levels, (AU/m)
Median
Anti-adalimumab antibody serum levels, (AU/m)
Median

Group A
n =166

29.0

88 (53.0%)
78 (47.0%)
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Group A: IBD interest group, group B: non-IBD interest group, group C: young gastroenterologists, group D: senior gastroenterologists, group E: young IBD group, group F: non-young

18D group.
*Age at the time of sampling.





OPS/images/fmed-08-725512-t003.jpg
Senior gastroenterologists Young gastroenterologists P-value

Mean number of tests 17.6 223 0615
1BD interest non-IBD interest
Mean number of tests M5 12.3 <0.001





OPS/images/fmed-08-725512-g003.gif





OPS/images/fmed-08-725512-t001.jpg
Variable

Age group (n%)
=45
<45

Subspecialty (1%)
Interest in 18D
Nointerest in IBD

Anti-TNF drug (0%)

Inflximab (0 = 137)
Monotherapy (n = 33)
Combination therapy (n-104)
Total

Adalimumab (n = 152)
Monotherapy (0 = 77)
Combination therapy (n = 75)
Total*

Anti-TNF drug (1%)

Infliximab
Monotherapy
Gombination therapy
Total*

Adalimumab
Monotherapy
Combination therapy
Total*

1BD, Inflammatory bowel disease.

*Total number of patients in the group.

1 Chi-square test.

Gastroenterologists characteristics

(n=14)

5(85.7%)
9(64.28)

4(28.5%)
10 (71.4%)
Young gastroenterologists

17 (16.8%)
84(83.2%)
101 (100%)

41(41%)
77 (60.7%)
100 (100%)
IBD interest

17 (20%)
68 (80%)
85(100%)

31(38.2%)
50 (61.7%)
81

Total patients in the study sample

(n =289)

88(30.4%)
201 (69.5%)

166 (57.4%)
123 (42.5%)
Senior gastroenterologists

16 (44.4%)
20 (55.6%)
36 (100%)

59 (59%)
16 (30.8%)
52 (100%)

No IBD interest

16 (30.7%)
36 (69.2%)
52 (100%)

46 (64.7%)
25 (35.2%)
7

P-value

P-valuet <0.001

P-valuet <0.001

P-value® = 0.15

P-value’ < 0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Gastroenterologists Adherence to Tumor Necrosis Factor Antagonist Combination Therapy in Inflammatory Bowel Disease



		Introduction



		Materials and Methods



		Study Definitions



		Outcomes



		Statistical Analysis







		Results



		Demographics



		Outcomes







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

Gastroenterologists Adherence to
Tumor Necrosis Factor Antagonist
Combination Therapy in
Inflammatory Bowel Disease





OPS/images/fmed-08-725512-g001.gif





OPS/images/fmed-08-725512-g002.gif
‘@ combination therapy @ monotherapy

%
|i I

e o










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Medicine





