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Summary  

 

Background 

Oncostatin M is upregulated in Crohn’s disease inflamed intestinal mucosa, and has been suggested as a promising biomarker to predict 

responsiveness to anti-TNF therapy in patients with inflammatory bowel diseases. 

Aim 

The primary aim was to evaluate the suitability of serum oncostatin M as a predictive marker of response to infliximab in Crohn’s disease. 

Methods 

We included patients treated with infliximab in monotherapy. All patients underwent colonoscopy at week 54 to evaluate mucosal healing. Serum 

oncostatin M and faecal calprotectin were measured at baseline and after 14 weeks of treatment. Mann-Whitney test was used to evaluate 

correlation of oncostatin M and faecal calprotectin at baseline and week 14 with mucosal healing at week 54. Their accuracy in predicting mucosal 

healing was assessed by area under the curve (AUC). 

Results 
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In a cohort of 45 included patients, 27 displayed mucosal healing. At both baseline and week 14, oncostatin M levels were significantly lower in 

patients with mucosal healing than in patients not achieving this endpoint (p<0.001). Faecal calprotectin levels at week 14 were lower also in 

responders than non-responders (p<0.001). Oncostatin M values at baseline and week 14 were significantly associated (Spearman correlation=0.92, 

p<0.001). The diagnostic accuracy of oncostatin M at baseline in predicting mucosal healing (AUC=0.91) was greater than faecal calprotectin 

(AUC=0.51, p<0.001). 

Conclusion 

The present results suggest that oncostatin M can predict the outcome of infliximab treatment. At variance with faecal calprotectin, the predictive 

capability of oncostatin M was appreciable at baseline, thus indicating oncostatin M as a promising biomarker for driving therapeutic choices in 

Crohn’s disease. 

 

Keywords: Crohn’s Disease; Inflammation; Inflammatory Bowel Disease; Biologics (IBD) 
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Introduction 

Crohn’s disease (CD) is a chronic relapsing disease, caused mainly by an imbalance between pro- and anti-inflammatory cytokines produced 

by effector T cells versus naturally regulatory T cells, respectively1. Tumor necrosis factor (TNF) plays a pivotal role in CD pathogenesis. Indeed, 

different cell populations produce high levels of TNF, and this cytokine is known to mediate several pro-inflammatory functions in the inflamed 

mucosa, where it promotes also tissue injury2. Based on this knowledge, the monoclonal antibody anti-TNF, infliximab (IFX), was the first developed 

biological drug for treatment of CD. 

CD course and response to treatment are characterized by high variability among patiens3. In this context, IFX is able to induce and maintain 

clinical remission and promote mucosal healing4, even though a small proportion of patients achieves a complete response5. Similar situations are 

being experienced with other biologics. Owing to such a variability, the possibility of predicting therapeutic outcomes is one of the most important 

challenge for clinicians. Indeed, a personalized approach would be expected to improve the rates of therapeutic response. In particular, the 

identification and clinical validation of biomarkers would allow an optimization of the therapeutic management of patients with CD, with a favorable 

impact also on public health expenditure6. 

The evaluation of serum cytokine profiles may represent a reliable and non-invasive tool to predict therapeutic efficacy of biological drugs7. 

West et al.8 showed that oncostatin M, a cytokine of the IL-6 family, is emerging as one of the most highly and consistently expressed cytokine in 

the inflamed tissues of patients with inflammatory bowel diseases. Interestingly, high tissue levels of oncostatin M have been associated with 
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refractoriness to anti-TNF therapy8. Along the same line, a recent study by Minar et al.9 showed that baseline plasma oncostatin M was higher in 

children with CD defined as non-responders to IFX treatment in terms of decrease in faecal calprotectin (FC) concentrations. However, to the best 

of our knowledge, oncostatin M has been never evaluated as a possible early biomarker for the prediction of endoscopic response to biological 

therapy. In this regard, the high relevance of mucosal healing in inflammatory bowel diseases is currently well recognized, since it is expected to 

have a more solid impact on the clinical course than therapeutic strategies pursuing merely clinical remission or clinical response10. 

Based on the above background, the primary aim of the present study was to evaluate the putative role of serum oncostatin M in the 

prediction of clinical and endoscopic response to IFX treatment in adult patients with CD. 
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Methods 

Patients and study protocol 

In the present study, we included all consecutive biological-naïve patients with moderate to severe CD, who started IFX therapy at our Unit 

from January 2017 to June 2018. The diagnosis of CD had been confirmed previously by clinical, radiological, endoscopic and histological evaluations. 

Patients treated concomitantly with azathioprine and patients with other immune-mediated diseases (such as psoriasis, arthritis, uveitis…) were 

excluded from the study. Primary non-responders [defined as a decrease in Harvey Bradshaw Index (HBI) <3 at week 10] were excluded from the 

analysis. 

 The following data were collected at baseline: age, sex, year of diagnosis, disease severity according to HBI and to Simple Endoscopic Index 

for CD (SES-CD), concomitant corticosteroid therapy, value of CRP and FC levels. 

 This study protocol was conducted in full compliance with the Declaration of Helsinki, and was approved by the Ethical Committee of Pisa 

University Hospital (CEAVNO). All patients gave their informed consent to the collection and publication of the data. 

Study design 

Patients were treated with IFX according to current guidelines, with an intravenous drug infusion of 5 mg/Kg at weeks 0, 2, 6, and then every 

8 weeks. At each IFX infusion, patients underwent a clinical examination, to estimate HBI, in accordance with guidelines. Clinicians could escalate 

therapy to a 4-week regimen in case of loss-of-response, defined as an increase of 3 points in HBI. 
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All the enrolled patients underwent a colonoscopy both at baseline and at week 54, when mucosal healing (defined as the disappearance of 

ulcers) was assessed. All colonoscopies were performed prospectively by three operators, who are expert in the evaluation of SES-CD and had 

attended “IG-IBDEndo” courses11. Clinical remission was defined as a HBI <5 without concomitant corticosteroid therapy. Clinical response was 

defined as a decrease in HBI ≥3. 

Before starting drug infusions at baseline and week 14, 9 ml of peripheral venous blood were collected in EDTA, and centrifuged at 3000 rpm 

for 10 minutes. Serum was aliquoted, frozen and stored at -20 °C. Subsequently, serum samples were used to assess the levels of oncostatin M by 

an ELISA assay (Life Technologies, Monza, Italy). Likewise, at the same time-points, FC levels were evaluated by an ELISA Kit (Calprest®, Eurospital, 

Italy) in the week preceding IFX infusion. 

Statistical analysis 

The primary endpoint of the present study was mucosal healing at week 54, whereas clinical response at week 14 and clinical remission at 

week 54 were assessed as secondary endpoints. 

The associations of age, sex, baseline HBI and SES-CD, FC and oncostatin M, as determined at baseline and week 14, with the primary 

endpoint and the secondary outcomes were assessed by the Mann-Whitney test for the continuous variables and the Fisher’s exact test for the 

categorical variables. Spearman correlations between the values at baseline and week 14 were computed for both FC and oncostatin M, as well as 

between oncostatin M and FC values at these time-points. The accuracy of oncostatin M and FC in predicting mucosal healing at week 54 was 
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estimated by the area under the receiver operating characteristic (ROC) curve (AUC). The AUCs for oncostatin M and FC were compared by the 

DeLong test both at baseline and week 14. FC and oncostatin M were dichotomized with the thresholds corresponding to the minimum distance 

between the ROC curve and the point with both specificity and sensitivity 1. The 95% confidence intervals (CI) for AUC were computed with the 

DeLong method, and those for sensitivity and specificity by the Wilson method. 

All statistical analyses were performed with R version 3.6.2 (R Core Team (2019). R: A language and environment for statistical computing. 

R Foundation for Statistical Computing, Vienna, Austria. (URL: https://www.R-project.org/.) 
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Results 

 Fifty-two patients met the inclusion and exclusion criteria. Seven patients were identified as primary non-responders and were excluded 

from the analysis. The characteristics of the 45 included patients are reported in Table 1. The study population included 21 females and 24 males; 

the mean age was 34 years, the youngest patient was 18 and the eldest 68 years old. All patients displayed ulcers at the baseline colonoscopy. 

 Thirty-two patients displayed clinical remission at week 54, and 27 of them achieved concomitant mucosal healing. Out of 34 patients with 

clinical response at week 14, 30 achieved clinical remission at week 54; conversely, two patients without clinical response at week 14 reached clinical 

remission at week 54. 

 With regard for CRP at baseline, normal levels were observed in 22% of the patients with mucosal healing at week 54 and 6% of the patients 

without mucosal healing (p = 0.22). Likewise, when evaluating CRP levels at week 14, normal levels were observed in 56% of the patients with 

mucosal healing and 50% of the patients without mucosal healing (p = 0.77). 

Association of oncostatin M and FC with clinical and demographic characteristics 

 Oncostatin M values at baseline and week 14 were significantly associated (Spearman correlation coefficient = 0.92, p <0.001), as were those 

for FC at baseline and week 14 (Spearman correlation coefficient = 0.34, p = 0.02). 

 At baseline, none of the demographic or clinical variables were associated with oncostatin M or FC levels (not shown), with exception for an 

association between oncostatin M and SES-CD (Spearman correlation coefficient = 0.36, p = 0.02) and an association between FC and HBI (Spearman 
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correlation coefficient = 0.41, p = 0.004). There was no evidence of association between baseline oncostatin M and FC levels (Spearman correlation 

coefficient = 0.09, p = 0.55). 

Prediction of therapeutic response by oncostatin M and FC 

 With regard for oncostatin M, responders, according to all the three outcomes, displayed significantly lower levels than non-responders at 

both baseline and week 14. When considering FC, responders had significantly lower levels than non-responders only at week 14 (Table 1 and Figure 

1). 

 Oncostatin M levels at both baseline and week 14 predicted mucosal healing at week 54 (AUC = 0.91, 95% CI 0.81 to 1.00, and 0.83, 95% CI 

0.70 to 0.95, respectively). On the other hand, FC levels at baseline did not discriminate between responders and non-responders (AUC = 0.51, 95% 

CI 0.32 to 0.69), while at week 14 a significant difference was observed (AUC = 0.91, 95% CI 0.81 to 1.00) (Figure 2). The difference in AUC between 

oncostatin M and FC was significant at baseline, but not at week 14 (DeLong test p < 0.001 and p = 0.39 respectively). The best cut-off for baseline 

oncostatin M was 14 pg/ml, with a sensitivity of 0.96 (95% CI 0.82 to 1.00) and a specificity of 0.89 (95% CI 0.67 to 0.97). For FC at week 14 the 

threshold was 147 mg/Kg, with a sensitivity of 0.89 (95% CI 0.82 to 1.00) and a specificity of 0.89 (95% CI 0.82 to 1.00). 
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Discussion 

The present study was designed primarily to evaluate the putative role of oncostatin M as an early predictor of clinical and endoscopic 

response in patients with CD treated with IFX. As a secondary purpose, the predictive capability of FC was evaluated as well. Our results showed 

that both biomarkers are reliable when the evaluation was performed after 14 weeks of treatment, while oncostatin M was able to predict the 

therapeutic outcome even at baseline. 

In recent years, the therapeutic target in CD has been raised up to mucosal healing, defined as the disappearance of ulcers12. This choice is 

supported by a better expectancy of outcome in terms of hospitalizations and surgery rates12. Moreover, a substantial proportion of patients 

achieving clinical remission have been found to retain persistent endoscopic inflammation13. In the majority of studies on CD, mucosal healing rate 

with IFX ranged from 30 to 40%14-16. Our cohort displayed a higher rate (60%), which depends likely on the inclusion of only naïve patients, who are 

known to present frequently a more favourable response to all biological therapies17,18. Moreover, in some studies mucosal healing was defined as 

a CD Endoscopic Index of Severity <3 or as a Simple Endoscopic Index Score for CD <219, which are very difficult goals to achieve with anti-TNF mono-

therapy. Last, but not the least, we performed the endoscopy to assess mucosal healing after 54 weeks of treatment, while several studies had 

evaluated the endoscopic response at week 26 or even earlier14; these time-points might not be appropriate since, in the perspective of a treat-to-

target strategy, we should allow enough time to a drug therapy of expressing its full potential. Indeed, consistently with our results, a mucosal 

healing rate of 60% was obtained even in a prospective study evaluating a cohort of biologic-naïve patients with CD treated with IFX in 

monotherapy20. 
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In the era of a rapidly expanding therapeutic armamentarium, the possibility of predicting response to IFX before treatment initiation would 

be a major clinical advance. In this context, few studies in CD have evaluated mucosal healing as an outcome and limited data are presently available 

to drive therapeutic choices based on the achievement of this endpoint17. Currently, CRP is the most widely used biomarker in clinical practice for 

CD. High baseline CRP is associated with an increased likelihood of response to IFX therapy both in clinical trials21 and in real-life studies22. This is 

acknowledged as a well established evidence, even though CRP cannot certainly be regarded as a specific biomarker. 

Faecal biomarkers are more specific than CRP, and FC is the most used one in clinical practice23. In previous studies, early anti-TNF response 

was associated with post-induction reductions of FC in the pediatric setting24, while less evidence is currently available for adults. For instance, 

Roblin et al.25 proposed a model, which includes FC, for the prediction of loss of response in patients with CD in remission during IFX maintenance 

therapy. Moreover, a recent study by Beltran et al.26 showed that baseline levels of FC could predict primary non-response to IFX therapy. In this 

context, our study highlights a significant correlation between FC levels after the induction of IFX treatment and mucosal healing in patients with 

CD. To the best of our knowledge, these data are lacking in the current literature27, and should encourage the use of this biomarker in the clinical 

practice even in this perspective. 

High serum drug levels have been associated also with clinical and endoscopic remission28,29. In particular, Dreesen and colleagues30 

proposed IFX trough levels as a predictive biomarker, showing that a threshold of 23.1 mg/L at week 2 and 10.0 mg/L at week 6 was associated with 

mucosal healing at week 12. However, the overall data on therapeutic drug monitoring are controversial and the routine use of therapeutic drug 

monitoring for this purpose is not being encouraged31. 
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With regard for serum cytokines, some studies suggested a role of IL-6 in predicting the therapeutic response to biological drugs in ulcerative 

colitis32,33. Moreover, a study by Billiet et al.34 on patients with CD showed that IL-6 concentrations decreased significantly at week 2 and week 6 in 

responders, as compared to primary non-responders to IFX therapy. 

Recently, an interesting study by West et al.8 showed a strong correlation between high oncostatin M expression in inflamed bowel tissues 

and anti-TNF refractoriness. oncostatin M is a cytokine belonging to the IL-6 family, which shares the gp130 as receptor subunit. This cytokine is 

likely to play a significant role in inflammatory bowel diseases, since high levels of oncostatin M and its receptors have been found to be expressed 

in intestinal biopsies from patients with ulcerative colitis and CD8. Interestingly, oncostatin M appears to promote intestinal inflammation by 

stimulating the expression of chemokine, cytokines and adhesion factors in gut resident stromal cells. Of note, the expression levels of both 

oncostatin M and its receptors correlate closely with histopathological disease severity8. However, oncostatin M expression did not correlate with 

traditional clinical or laboratory markers of disease severity8. Minar  et al.9 evaluated plasma oncostatin M in a cohort of CD children treated with 

IFX in monotherapy, showing that its levels were significantly higher in non-responders as compared to responders. An important limitation of that 

study was represented by the selected primary endpoint, since the authors defined as responders patients with >50% reduction of FC from baseline 

at week 12. Nevertheless, their results suggested a possible role of oncostatin M in predicting the therapeutic response to IFX in CD. Conversely, 

the only available study in the setting of ulcerative colitis, presented as a congress abstract, reported that mucosal oncostatin M was not associated 

with IFX response in a small cohort of patients with acute severe disease35. Our study evaluated the therapeutic outcome in terms of clinical response 

to the induction of IFX therapy (week 14), as well as clinical remission and, above all, mucosal healing after 54 weeks of treatment. We found that 
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oncostatin M is reliable, both at baseline and week 14 in predicting all of the three therapeutic outcomes, and the ROC curve analysis showed how 

the correlation with the primary endpoint (mucosal healing) was quite strong. Of note, these findings are original and pave the way for a possible 

use of oncostatin M as a biomarker in the clinical practice. 

This study has some limitations. 1) A combined evaluation of oncostatin M levels both in serum and in bowel biopsies could improve the 

significance of the results, even though the study by West et al.8 had already suggested the possible relevance of evaluating tissue oncostatin M. 2) 

The analysis of the putative role of serum oncostatin M in primary non-responders could be also of interest, but we decided of excluding these 

patients owing to their low number; clearly, future studies, aimed at investigating the predictive value of serum oncostatin M in primary non-

responders to IFX therapy, should be implemented. 3) A control group of patients with CD treated with other biological therapies should be 

considered for future studies as well, in order to clarify whether oncostatin M is suitable for predicting the predictive value of oncostatin M in a 

disease-specific or a drug-specific manner. In our opinion, our inclusion and exclusion criteria allowed a reliable characterization of the predictive 

value of oncostatin M in a specific cohort of patients, thus avoiding possible selection bias, and this has to be regarded more as an added value than 

as a limitation of the study. 4) The number of patients included in the present analysis is relatively small, and therefore our results require further 

validation in future studies on larger cohorts of patients with CD. It is worthy to mention also that recent studies have been conducted to investigate 

the role of transmural healing, evaluated as cross-sectional imaging, in comparison with mucosal healing. In particular, the study by Castiglione et 

al.36 showed that transmural healing is associated with longer intervals until clinical relapse, hospitalization and surgery than mucosal healing. 

However, current guidelines suggest that the resolution of the signs of inflammation on cross-sectional imaging should be defined as a therapeutic 
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goal only in patients who cannot be assessed adequately with ileocolonoscopy12. Probably, at present, we can consider mucosal healing an 

indispensable outcome, while transmural healing should be intended as an adjunctive goal. Based on this reasoning, we decided to evaluate 

therapeutic effectiveness in terms of mucosal healing only. 

The major point of strength of the present study is the strong correlation between oncostatin M levels at baseline and mucosal healing after 

54 weeks of treatment, which could suggest the use of this biomarker before starting IFX therapy. Moreover, it is noteworthy that our study showed 

also a possible role of FC assessment after the induction of IFX therapy in the perspective of an early prediction of the therapeutic outcome in terms 

of mucosal healing. If confirmed in larger studies, both biomarkers could be used to drive treatment decisions, thus supporting the clinicians in their 

efforts for a personalization of biological therapy, which could improve the therapeutic outcomes. Furthermore, the assessment of oncostatin M 

could be helpful even before starting the administration of IFX therapy, thus avoiding possible adverse effects and allowing significant savings for 

healthcare. 

In conclusion, the present study encourages the use of serum oncostatin M at baseline and FC levels after the induction of IFX therapy, based 

on their strong correlation with mucosal healing after 54 weeks of treatment. Of note, both biomarkers are cheap, easy to perform and reliable in 

predicting therapeutic outcomes to IFX in patients with CD. 

 

 Funding: This study was not supported by any source of funding 
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Table 1. Demographic and clinical characteristics of the patients, overall and by the three outcomes: clinical response at week 14, clinical remission at week 54, 

and mucosal healing at week 54.  IQR: interquartile range; HBI: Harvey-Bradshaw Index; SES-CD: Simple endoscopic score for Crohn’s Disease; FC: faecal 

calprotectin 

 

Clinical response 

(week 14) 

Clinical remission 

(week 54) 

Mucosal healing 

(week 54) 

 No Yes P-value* No Yes P-value* No Yes P-value* 

 

n=11 (24%) n=34 (76%) 

 

n=13 (29%) n=32 (71%) 

 

n=18 (40%) n=27 (60%) 

 
 Median (IQR) Median (IQR)  Median (IQR) Median (IQR)  Median (IQR) Median (IQR)  

Age, years 28 (22, 44) 31 (24, 45) 0.87 36 (19, 48) 29 (25, 43) 0.98 28 (23, 45) 32 (24, 44) 0.98 

Disease duration, years 2 (1, 6) 4 (2, 10) 0.33 3 (1, 11) 3 (2, 8) 0.79 3 (1, 10) 3 (2, 8) 0.61 

Sex†   0.01   0.10   0.04 

  Female 9 (82) 12 (35)  9 (69) 12 (38)  12 (67) 9 (33)  

  Male 2 (18) 22 (65)  4 (31) 20 (62)  6 (33) 18 (67)  

Smoking† 
  0.85   0.73 

  1.00 

  Never smoker 

9(82) 24(71)  10(77) 23(72)  13(72) 20(74)  
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  Ex-smoker 

2(18) 7(21)  3(23) 6(19)  4(22) 5(19)  

  Current smoker 

0(0) 3(9)  0(0) 3(9)  1(6) 2(7)  

Family history of IBD† 

  1.00   1.00   1.00 

  No 

9 (82) 26 (76)  10 (77) 25 (78)  14 (78) 21 (78)  

  Yes 

2 (18) 8 (24)  3 (23) 7 (22)  4 (22) 6 (22)  

Location†   0.23   0.92   0.58 

  Ileal 4 (36) 12 (35)  4 (31) 12 (38)  5 (28) 11 (41)  

  Colonic 4 (36) 5 (15)  3 (23) 6 (19)  5 (28) 4 (15)  

  Ileocolonic 3 (27) 17 (50)  6 (46) 14 (44)  8 (44) 12 (44)  

Behavior†   0.15   0.05   <0.001 

  Non -stricturing, non- 

penetrating 6 (55) 12 (35)  8 (62) 10 (31)  12 (67) 6 (22)  

  Stricturing 2(18) 17 (50)  2 (15) 17 (53)  2 (11) 17 (63)  

  Penetrating 3 (27) 5 (15)  3 (23) 5 (16)  4 (22) 4 (15)  

Previous azathioprine†   0.04   1.00   1.00 
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  No 9 (82) 15 (44)  7 (54) 17 (53)  10 (56) 14 (52)  

  Yes 2 (18) 19 (56)  6 (46) 15 (47)  8 (44) 13 (48)  

HBI at baseline 7 (6, 8) 7 (6, 8) 0.88 7 (7, 8) 7 (6, 8) 0.41 7 (6, 8) 7 (6, 8) 0.57 

SES-CD at baseline 10 (8, 14) 10 (8, 13) 0.81 12 (8, 14) 10 (8, 13) 0.48 12 (8, 16) 9 (8, 12) 0.15 

Normal CRP at baseline†   0.17     0.09   0.22 

  No 11 (100) 27 (79)  13 (100) 25 (78)  17 (94) 21 (78)  

  Yes 0 (0) 7 (21)  0 (0) 7 (22)  1 (6) 6 (22)  

Normal CRP at week 14†   1.00   0.74   0.77 

  No 5 (45) 16 (47)  7 (54) 14 (44)  9 (50) 12 (44)  

  Yes 6 (55) 18 (53)  6 (46) 18 (56)  9 (50) 15 (56)  

Oncostatin M at baseline 26 (16, 191) 0 (0, 10) 0.004 175 (25, 203) 0 (0, 0) <0.001 89 (20, 199) 0 (0, 0) <0.001 

Oncostatin M at 14 weeks 114 (0, 174) 0 (0, 0) 0.03 174 (121, 336) 0 (0, 0) <0.001 139 (5, 265) 0 (0, 0) <0.001 

FC at baseline 500 (382, 580) 408 (297, 643) 0.66 500 (380, 670) 408 (297, 571) 0.35 460 (299, 660) 423 (304, 581) 0.94 

FC at 14 weeks 500 (377, 584) 32 (15, 140) <0.001 366 (199, 500) 30 (15, 133) <0.001 353 (185, 521) 15 (15, 55) <0.001 

*Mann-Whitney's test for the conZnuous variables and Fisher's exact test for the categorical variables; †frequencies (percentages). IQR = interquartile range, HBI = Harvey 

Bradshaw Index, SES-CD = Simple Endoscopic Index for CD, CRP = C-reactive protein, FC = faecal calprotectin. 
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Figure legends 

Figure 1. Boxplots in logarithmic scale of each biomarker at baseline and week 14, by mucosal 

healing (MH) status at week 54: faecal calprotectin (FC) at baseline and week 14 (panels A and B); 

oncostatin M (OSM) at baseline and week 14 (panels C and D). The horizontal dotted lines in panel 

B and C show the best threshold levels of biomarkers. 

Figure 2. Receiver operating characteristic (ROC) curves for oncostatin M (OSM) and faecal 

calprotectin (FC) at baseline and week 14 as predictors of mucosal healing at week 54. 
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