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Abstract
BACKGROUND
Oncostatin M (OSM) is a pleiotropic cytokine which is implicated in the pathogenesis of inflammatory bowel disease (IBD). 

AIM
To evaluate the prognostic role of OSM in IBD patients.

METHODS
Literature search was conducted in electronic databases (Google Scholar, Embase, PubMed, Science Direct, Springer, and Wiley). Studies were selected if they reported prognostic information about OSM in IBD patients. Outcome data were synthesized, and meta-analyses were performed to estimate standardized mean differences (SMDs) in OSM levels between treatment responders and non-responders and to seek overall correlations of OSM with other inflammatory biomarkers.

RESULTS
Sixteen studies (818 Crohn’s disease and 686 ulcerative colitis patients treated with anti-tumor necrosis factor-based therapies) were included. OSM levels were associated with IBD severity. A meta-analysis found significantly higher OSM levels in non-responders than in responders to therapy [SMD 0.80 (0.33, 1.27); P = 0.001], in non-remitters than in remitters [SMD 0.75 (95%CI: 0.35, 1.16); P < 0.0001] and in patients with no mucosal healing than in those with mucosal healing [SMD 0.63 (0.30, 0.95); P < 0.0001]. Area under receiver operator curve values showed considerable variability between studies but in general higher OSM levels were associated with poor prognosis. OSM had significant correlations with Simple Endoscopic Score of Crohn’s disease [r = 0.47 (95%CI: 0.25, 0.64); P < 0.0001], Mayo Endoscopic Score [r = 0.35 (95%CI: 0.28, 0.41); P < 0.0001], fecal calprotectin [r = 0.19 (95%CI: 0.08, 0.3); P = 0.001], C-reactive protein [r = 0.25 (95%CI: 0.11, 0.39); P < 0.0001], and platelet count [r = 0.28 (95%CI: 0.17, 0.39); P < 0.0001]. 

CONCLUSION
OSM is a potential candidate for determining the severity of disease and predicting the outcomes of anti-tumor necrosis factor-based therapies in IBD patients. 
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Core Tip: Higher Oncostatin M (OSM) expression/levels are found to be associated with worse disease outcomes which shows that OSM can be used as a s surrogate marker of poor prognosis in inflammatory bowel disease patients treated with anti-tumor necrosis factor based therapies. Thus, OSM appears to be an attractive biomarker for patient selection and clinical decision-making. However, owing to the presence of heterogeneity in included studies, this evidence should be refined in future studies.

INTRODUCTION
Inflammatory bowel disease (IBD) is a disease of the gastrointestinal tract with two main types: Crohn’s disease, and ulcerative colitis. Crohn's disease can affect any part of the gastrointestinal tract, whereas ulcerative colitis mainly affects the colon. IBD may arise at any age but usually onsets at early adulthood[1]. Primary surgery is required for approximately 32%, 55%, 70%, and 82% of Crohn’s disease patients after 5, 10, 15, and 20 years of diagnosis, respectively[2]. It is speculated that an altered immune response to gut flora depending on individual's hereditary variability and environmental influences may be involved in the etiology of IBD. Age at onset, location, behavior, perianal disease in Crohn's disease and disease extent in ulcerative colitis are important determinants of disease condition[3]. 
There is an increasing trend in the prevalence of IBD. In the United States, the prevalence of IBD has increased from 0.8% (1.8 million) in 1999 to 1.3% (3 million) in 2015[4]. Globally, the prevalence of IBD is rising in newly industrialized countries[5]. Concomitantly, the prevalence rates of pediatric-onset IBD are also increasing even in regions where this disease was not previously reported[6]. IBD is clinically difficult-to-treat disease that affects younger individuals and leads to long-term morbidity. Resistance to therapeutic agents is a hallmark of its management that necessitates personalized medicine research and development. Use of alternative drugs is frequent, but prediction of disease course and response to a particular therapy can profoundly benefit to patients.
IBD is a lifelong incurable disease that alternates with remission and relapse. Management may require 5-aminosalicylates, thiopurines, steroids, and biologics such as antibodies against tumor necrosis factor alpha (TNFα), vedolizumab, ustekinumab etc.[7]. TNFα is involved in IBD onset and progression. Anti-TNFα antibody-based drugs including infliximab, adalimumab, certolizumab, and golimumab are the mainstay in the treatment of IBD[8]. However, about 40% of patients do not respond to anti-TNF therapies, and among those who initially respond, several develop resistance to treatment. This necessitates IBD research to focus not only on the development of newer drugs, but also to identify biomarkers that can predict response to a therapy in advance[9]. 
Oncostatin M (OSM) is a proinflammatory cytokine belonging to the interleukin-6 family. OSM is produced mostly in hematopoietic tissues including T-lymphocytes, monocytes, macrophages, dendritic cells, neutrophils, eosinophils, and mast cells[10]. It is a pleiotropic factor that participates in several organismic processes including hematopoiesis, differentiation, regeneration, and inflammation. On the other hand, several pathological processes including arthritis, ossification, dermatitis, fibrosis, gingivitis, and carcinogenesis are found to have OSM mediation[11]. In colorectal cancer, higher OSM levels are associated with advanced disease and metastasis[12]. One of the major pathological processes in which the involvement of OSM has been found critical is the inflammation of various parts including the joints, skin, lungs, and intestine[10].
The role of OSM in the pathogenesis of IBD was first described in a discovery of single nucleotide polymorphism in OSM receptors[13]. OSM mediates its effects by binding to a glycoprotein called gp130 and this complex then activates the OSM receptor for signaling[14]. OSM is highly expressed in inflamed mucosa of IBD patients in comparison with normal individuals. Elevated OSM levels are also found in serum of IBD patients. Moreover, higher OSM levels are observed in first-degree relatives of multiple-affected families in comparison with normal families[15]. Several studies have evaluated the prognostic role of OSM in IBD patients. However, there are variabilities in the degree of associations between OSM and disease or interventional outcomes. This necessitates a systematic review of this area. The aim of the present study was to identify studies that evaluated the prognostic role of OSM in IBD patients in order to synthesize the reported outcomes and to perform meta-analyses of statistical indices for seeking up-to-date evidence of the prognostic role of OSM in IBD prognosis.

MATERIALS AND METHODS
Inclusion and exclusion criteria
Studies were included in this meta-analysis if they (1) evaluated IBD patients receiving a therapy who were subjected to OSM measurements in serum or tissue; (2) evaluated prognostic role of OSM in predicting disease outcomes and reported statistical indices of this relationship; and (3) reported correlations between baseline OSM and other important indicators of disease. Exclusion criteria were (1) studies involving the prognostic role of OSM in combination with other biomarkers; (2) molecular studies not providing any prognostic outcome; (3) molecular studies evaluating a possible role of OSM in IBD therapeutics; (4) preclinical studies; and (5) reviews and congress abstracts.     

Literature search
The literature search was conducted in electronic databases (Google Scholar, Ebsco, PubMed, Science Direct, Springer, and Wiley) using the most relevant keywords. Primary search strategy was: Inflammatory bowel disease OR Crohn’s disease OR ulcerative colitis AND oncostatin M AND prognosis OR prognostic OR predictor. The literature search encompassed original research articles published in English language from the date of inception of the database till September 2023.   

Data analysis
The quality assessment of the included studies was performed with the Newcastle-Ottawa Scale for the Quality Assessment of Observational Studies. Demographic information, disease pathological indices, previous treatments, study design and conduct features, and study outcome data including OSM levels at baseline, OSM levels in association with response, remission, and mucosal healing rates, statistical data depicting the relationship between baseline OSM levels and outcomes of disease, and correlation coefficients between OSM and other variables of IBD etiology were extracted from research articles of the included studies and were organized in datasheets. Important characteristics of the included studies were tabulated, and outcome data were synthesized for use in analyses.    
Area under the receiver-operator curve (AUC) values depicting the relationship between OSM and disease indicators including response rate, remission rate, and mucosal healing rate reported by individual studies were tabulated. A meta-analysis of standardized mean differences (SMDs) in OSM levels between responders and non-responders, remitters and non-remitters, and in patients with mucosal healing and no mucosal healing was performed. Correlation coefficients between OSM and other variables of disease etiology reported by the individual studies were first converted to z-scores and were pooled under random-effects model by deriving variance from respective sample sizes. Overall estimates were back transformed into correlation coefficients.  

RESULTS
Sixteen studies[16-31] were included in this review (Figure 1). In these studies, 1353 IBD (818 Crohn’s disease and 686 ulcerative colitis) patients were evaluated. Important characteristics of the included studies are presented in Supplementary Tables 1 and 2. The quality of these studies was generally good. The lack of unexposed cohort was the main constraint which was observed for 7 studies. One of the included studies was double-blind, randomized, placebo-controlled with high quality. An assessment of the quality of other included studies with the Newcastle-Ottawa Scale is presented in Supplementary Table 3. 
OSM levels in patients with Crohn’s disease and ulcerative colitis were generally similar. In Cao et al[18], fecal OSM levels (mean ± SD; pg/mL) were 7 ± 3 in Crohn’s disease and 11 ± 4 in ulcerative colitis patients. In Cao et al[19], serum OSM levels (mean ± SD; pg/mL) were 119.4 (range: 34.8 - 240.6) in Crohn’s disease and 122.1 (range: 58.7 - 294.9) in ulcerative colitis patients. In Verstockt et al[28], OSM expression levels (NPX; OLINK proximity extension technology values) were 6.4 (IQR: 5.5, 7) in Crohn’s disease and 6.5 (IQR: 4.35, 4.9) in UC patients. In the study of West et al[29], log 2 OSM mRNA expression levels relative to control were 5 (IQR: 4, 8) in Crohn’s disease and 5.2 (IQR: 4.5, 7) in ulcerative colitis patients.
However, OSM levels were associated with disease severity. In Cao et al[18], fecal OSM levels (mean ± SD; pg/mL) were 7 ± 2 in mild, 8 ± 5 in moderate, and 14 ± 4 in severe IBD cases whereas in Cao et al[19], serum OSM levels (mean ± SD; pg/mL) were 10 ± 27 in mild, 220 ± 240 in moderate, and 340 ± 150 in severe IBD cases. Mohamed et al[24] reported serum OSM levels to be 109.5 ± 25.5 in mild, 116.2 ± 27.6 in moderate, and 144.8 ± 33.5 in severe IBD cases. In West et al[29], OSM expression relative to control was 2 (IQR: 0, 2.2) in mild, 5 (IQR: 4, 5.2) in moderate, and 4 (IQR: 3, 4.5) in severe IBD cases.   
A meta-analysis found significantly higher OSM levels in non-responders than in responders to therapy [SMD 0.80 (95%CI: 0.33, 1.27); P = 0.001]. OSM levels were also significantly higher in non-remitters in comparison with remitters [SMD 0.75 (95%CI: 0.35, 1.16); P < 0.0001] and in patients with no mucosal healing than in those with mucosal healing [SMD 0.63 (95%CI: 0.30, 0.95); P < 0.0001; Figure 2]. OSM levels and tissue expression data of all included studies are presented in Supplementary Table 4. 
A synthesis of AUC values of treatment outcomes revealed that anti-TNF treatment had poor outcomes in patients with higher OSM levels in most studies (Tables 1 and 2). AUC values of OSM predicting the response of anti-TNF treatment in IBD patients ranged from 0.56 [95%CI: 0.31, 0.82] to 0.91 [95%CI: 0.81, 1.0] whereas the AUC values of OSM in distinguishing between responders and non-responders (including remission and mucosal healing) to anti-TNF therapy ranged from 0.52 to 0.9. Two studies did not report numeric data. Among these, O’Connell et al[26], who studied 21 patients with ulcerative colitis, did not find an association of pretreatment colonic OSM expression with the outcomes of infliximab therapy, and Mateos et al[21], who studied 22 patients with Crohn's disease, reported that OSM levels measured before induction therapy predicted response to infliximab treatment.
The correlation coefficients between OSM and Simple Endoscopic Score and Mayo Endoscopic Score were 0.47 [95%CI: 0.25, 0.64] (P < 0.0001) and 0.35 [95%CI: 0.28, 0.41] (P < 0.0001) respectively. The correlation coefficients between OSM and fecal calprotectin, C-reactive protein, and platelet count were 0.19 [95%CI: 0.08, 0.3] (P = 0.001), 0.25 [95%CI: 0.11, 0.39] (P < 0.0001), and 0.28 [95%CI: 0.17, 0.39] (P < 0.0001) respectively (Figure 3). The correlation coefficients between OSM and other inflammatory/hematological markers observed in the included studies are given in Supplementary Table 5. 

DISCUSSION
OSM has emerged as an important biomarker for determining disease condition and response to anti-TNF therapies in IBD patients. Higher OSM levels are found to be associated with disease severity and therapeutic non-response. AUC values reported by the individual studies showed that higher OSM levels predicted poor response and could be used to distinguish responders from non-responders of anti-TNF therapy. OSM had significant correlations with Simple Endoscopic Score, Mayo Endoscopic Score, fecal calprotectin, C-reactive protein, and platelet count.  
Where there is always a need to search for newer drugs, there is also a need to identify markers which can predict the effectiveness of a therapy in advance. Although C-reactive protein is a commonly used marker for predicting response to a therapy, it is non-specific to IBD[16,32,33]. Fecal calprotectin is more important for IBD outcome prediction. Higher FC levels are found to be associated with no response to therapy[34-36]. Cao et al[18] found higher AUC value for fecal calprotectin (0.834) than fecal OSM (0.763) in predicting response to anti-TNF therapy. In the meta-analysis of correlation coefficients, we have found a significant correlation between OSM and fecal calprotectin in IBD patients.
It has been observed that OSM predicts therapeutic response better to anti-TNF than to other pharmacological treatments. Bertani et al[17] found OSM to be a useful biomarker for predicting response to anti-TNF therapy (AUC 0.91) but not to vedolizumab (AUC 0.56). Verstockt et al[28] also found low AUC values for distinguishing remitters from non-remitters after vedolizumab therapy both by serum OSM (0.51) and colonic OSM (0.685). Nishioka et al[25] found a relatively higher AUC value for mucosal OSM expression in distinguishing resistant from sensitive patients to anti-TNF therapy (0.83) compared to ustekinumab (0.77).  
Minar et al[23] found no association between clinical remission and OSM 3 months after anti-TNF therapy but observed a significant association between OSM and clinical response one year after treatment. They suggested that duration of response evaluation may affect the outcomes. However, Cao et al[18] found higher AUC value (0.76) of serum OSM to predict nonresponse at week 28 in comparison with AUC value observed at week 54 of treatment (0.64). Verstockt et al[28] found no significant association between serum OSM and endoscopic remission after 6 months of anti-TNF therapy. On the other hand, Bertani et al[16,17] and Guo et al[20] found significant associations between serum OSM and response to anti-TNF therapy after one year of treatment.
In a transcriptomic gene expression study, Zhou et al[31] found that on week 12 of PF-00547659 (anti-human mucosal addressin cell adhesion molecule-1 antibody) treatment the OSM expression and serum levels decreased profoundly from baseline in patients with ulcerative colitis who achieved response, remission, or mucosal healing. Whereas the change in serum OSM levels was 1.4-fold among responders, the change in OSM expression among responders and those achieving mucosal healing was 6.1-fold and 7.4-fold respectively[31]. Verstockt et al[28] who found mucosal OSM to predict response to anti-TNF therapy, did not find serum OSM to do the same. In the study of Zhou et al[31], baseline OSM expression did not predict therapeutic outcomes. Whether this difference can be attributed to the mechanism of action of drug (PF-00547659 vs anti-TNF based therapies) remains to be evaluated. OSM acts synergistically with TNF to promote inflammation in stromal cells and this phenomenon may not be exhibited by the other modulators such as human mucosal addressin cell adhesion molecule-1.
Verstockt et al[28] performed immunohistochemical staining on resected tissues and found OSM expression in the macrophages lying in superficial lamina propria as well as in the epithelial granulomas and multinucleated giant cells. In this study, macrophagic OSM expression had a strong correlation with mucosal OSM. OSM expression is found consistently higher in inflamed parts of intestine where it promotes inflammation in gut stromal cells in response to microbial challenges[22]. O'Connell et al[26] who studied 21 acute severe ulcerative colitis patients observed a greater degree of immunostaining in the mucosal epithelial cells rather than stromal cells which provides impetus for studying OSM immunostaining in different IBD phenotypes. This study did not find an association between OSM expression levels and response to infliximab used as rescue therapy.
We found that OSM levels were not much different between patients with Crohn’s disease and those with ulcerative colitis[19,28,29]. However, Cao et al[18] found fecal OSM levels to be significantly higher in patients with ulcerative colitis than in Crohn’s disease. On the other hand, OSM levels were associated with disease severity as there was an increasing trend of OSM levels from mild, to moderate and severe disease[18,19,24,29]. OSM levels are also found higher in IBD patients in comparison with healthy controls[18,21,24,28]. These outcomes are similar to a study that characterized serum inflammatory protein profile and found a differential regulation of OSM between patients with ulcerative colitis and healthy controls but not between patients with Crohn's disease and ulcerative colitis[37].
Although, most of the studies included herein identified OSM as a potential biomarker of IBD severity and predictor of response to anti-TNF therapies, some studies could not find so. Ezirike Ladipo et al[21] who studied 98 children with IBD reported that OSM or OSM receptor expression did not predict response to anti-TNF treatment, although OSM was associated with disease severity. Mohamed et al[24] reported that OSM did not have an appreciable ability to predict the response to therapy. O'Connell et al[26] also reported that colonic OSM expression was unable to predict infliximab treatment outcomes. Verstockt et al[28] reported that serum OSM levels had an AUC value of 0.52 in distinguishing between remitters and non-remitters after anti-TNF therapy. In the study of Zhou et al[31], baseline OSM levels were unable to predict response to PF-00547659.
West et al[29] reported that among the 64 cytokines evaluated, the OSM and its receptor were most intensely overexpressed in the inflamed mucosa of IBD patients. They suggested that OSM may also be involved in developing resistance to anti-TNF therapies. According to West et al[29], haematopoietically derived OSM appears to mediate intestinal pathology by promoting inflammatory behavior in gut-resident stromal cells which is a novel system of leukocyte-stromal cell cross talk that may have relevance in multiple mucosal tissues. Because of its stabilizing interactions with extracellular matrix components, OSM may play a critical role in the etiology of disease. Thus, OSM may act as an inflammatory amplifier and driver of disease chronicity by promoting chemokines, cytokines, and adhesion factor production from intestinal stromal cells. 
There are some limitations of this review. There were inconsistencies in the outcome data of individual studies in measuring OSM levels/expression and their numerical presentations due to which not all data could be meta-analyzed. Moreover, in some studies, numerical outcome data were not accompanied by the variance. To account for such constraints, we either performed a meta-analysis of SMDs or tabulated the outcomes systematically. This constraint also precluded us from having a generalized estimate of OSM levels/concentrations. Moreover, for data where meta-analyses were possible, we observed higher statistical heterogeneity. Methodological differences of individual studies could have also played a role in the variabilities observed in this review.   

CONCLUSION
Most of the studies attempting to seek relationship between OSM and disease or treatment outcomes have found that higher OSM expression/levels to be associated with worse disease outcomes which shows that OSM can be used as a s surrogate marker of poor prognosis in IBD patients treated with anti-TNF treatments. This makes OSM an attractive biomarker for patient selection and clinical decision-making. However, some studies could not recognize such associations and others found non-significant correlations between OSM and other indicators such as fecal calprotectin, C-reactive protein, and platelets. Therefore, more studies are required to validate present day evidence and to explore the behavior of OSM for IBD treatments other than anti-TNF drugs.

ARTICLE HIGHLIGHTS
Research background
Oncostatin M (OSM) is a pleiotropic factor that participates in several physiological processes such as hematopoiesis, differentiation, regeneration, and inflammation, and pathological processes such as arthritis, ossification, dermatitis, fibrosis, gingivitis, and carcinogenesis.

Research motivation
Higher OSM levels in patients with inflammatory bowel disease (IBD) provided impetus for reviewing the outcomes of studies that evaluated the prognostic role of OSM in IBD patients.

Research objectives
The objective of this research was to systematically review relevant studies and perform meta-analyses of statistical indices for seeking current evidence about the role of OSM in IBD prognosis.

Research methods
After a literature search in electronic databases, studies were identified for synthesis. Meta-analyses were performed to estimate standardized mean differences in OSM levels between responders and non-responders, and to pool correlations of OSM with other inflammatory biomarkers. 

Research results
OSM levels were associated with disease severity and were significantly higher in non-responders, in non-remitters, and in patients with no mucosal healing after anti-tumor necrosis factor (anti-TNF) therapy. Area under receiver operator curve values showed considerable variability between studies but in general higher OSM levels were associated with poor prognosis. OSM had significant correlations with Simple Endoscopic Score of Crohn’s disease, Mayo Endoscopic Score, fecal calprotectin, C-reactive protein, and platelet count. 

Research conclusions
OSM can potentially determine IBD severity and can predict the outcomes of anti-tumor necrosis factor-based therapies. 

Research perspectives
Future studies may refine the outcomes reported herein. It could also be interesting to explore the role of OSM in achieving response to non-anti-TNF therapies.
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Figure 1 A flowchart of study screening and selection process.
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Figure 2 A forest graph showing the outcomes of a meta-analysis of standardized mean differences between responders and non-responders, remitters and non-remitters, and mucosal healers and non-healers of anti-tumor necrosis factor-based therapies in patients with inflammatory bowel disease. OSM: Oncostatin M; TNF: Tumor necrosis factor; SMD: Standardized mean difference.
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Figure 3 A forest graph showing the outcomes of a meta-analysis of correlation coefficients between baseline Oncostatin M and other baseline inflammatory biomarkers/disease indicators. OSM: Oncostatin M; TNF: Tumor necrosis factor. 

Table 1 Area under receiver operator curve values for the prediction of treatment outcomes by the Oncostatin M
	Ref.
	Prognostic association
	OSM cutoff
	AUC [95%CI]
	Sensitivity [95%CI]
	Specificity [95%CI]

	Bertani et al[16], 2020
	Prediction of no mucosal healing after anti-TNFα therapy at week 54 by baseline serum OSM 
	14
	0.91 [0.81, 1]
	96% [82, 100]
	89% [67, 97]

	Bertani et al[16], 2020
	Prediction of no mucosal healing after anti-TNFα therapy at week 54 by serum OSM at week 14
	 
	0.83 [0.7, 0.95]
	 
	 

	Bertani et al[17], 2022
	Prediction of no mucosal healing after anti-TNFα therapy at week 54 by baseline serum OSM 
	14
	0.91 [0.84, 0.99]
	91% [78, 97]
	90% [75, 97]

	Bertani et al[17], 2022
	Prediction of non-response to vedolizumab therapy at week 54 by baseline serum OSM
	 
	0.56 [0.42, 0.7]
	 
	 

	Cao et al[18], 2021
	Prediction of non-response to infliximab at week 54 by baseline fecal OSM
	 
	0.638
	 
	 

	Cao et al[18], 2021
	Prediction of non-response to infliximab at week 28 by baseline fecal OSM
	132
	0.763
	66.7%
	92.5%

	Ezirike Ladipo et al[21], 2021
	Prediction of response to anti-TNF therapy by OSM expression in biopsies
	OSM expression in pre-treatment biopsies did not predict response to anti-TNF in a pediatric population

	Mateos et al[22], 2021
	Prediction of response to infliximab in a calprotectin log drop measurement model
	OSM was found to have predicting ability to infliximab response

	Minar et al[23], 2019
	Prediction of no remission after anti-TNFα therapy at week 12 by baseline serum OSM
	144
	0.71 [0.52, 0.89]
	71%
	78%

	Minar et al[23], 2019
	Prediction of non-response to anti-TNFα therapy at week 12 by baseline serum OSM
	117
	0.69 [0.5, 0.89]
	 
	 

	Mohamed et al[24], 2022
	Prediction of no remission after anti-TNFα therapy by baseline serum OSM
	119
	0.56 [0.31, 0.82]
	66.7%
	54.2%

	O’connell et al[26], 2022
	Prediction of response to infliximab by colonic OSM expression
	No association of pretreatment colonic OSM expression with outcomes of Infliximab therapy

	Zhou et al[31], 2019
	Prediction of the response to PF-00547659 (anti-human mucosal addressin cell adhesion molecule-1) therapy
	Baseline OSM expression/levels were unable to predict response


AUC: Area under receiver operator curve; OSM: Oncostatin M; TNF: Tumor necrosis factor.

Table 2 Area under receiver operator curve values for identifying/distinguishing treatment response by Oncostatin M
	Ref.
	Prognostic association
	OSM cutoff
	AUC [95%CI]
	Sensitivity [95%CI]
	Specificity [95%CI]

	Cao et al[18], 2021
	Identification of mucosal healing after infliximab therapy by fecal OSM 
	 
	0.702 
	 
	 

	Cao et al[18], 2021
	Identification of clinical remission after infliximab therapy by fecal OSM
	 
	0.674
	 
	 

	Cao et al[19], 2022
	Identification of mucosal healing after infliximab therapy by serum OSM
	64.1
	0.84 [0.75, 0.91]
	81.8%
	80.8%

	Cao et al[19], 2022
	Identification of clinical response to infliximab therapy by serum OSM
	83
	0.90 [0.8, 0.96]
	86.4%
	87%

	Cao et al[19], 2022
	Identification of clinical remission after infliximab therapy by serum OSM
	98.9
	0.9 [0.83, 0.95]
	82.1%
	86.4%

	Guo et al[20], 2022
	Distinction between remitters and non-remitters after 1 year of anti-TNFα therapy in CD patients by serum OSM
	169
	0.88 [0.79, 0.96]
	76% [58, 88]
	91% [80, 96]

	Guo et al[20], 2022
	Distinction between remitters and non-remitters after 1 year of anti-TNFα therapy in UC patients by serum OSM
	234
	0.94 [0.87, 1]
	80% [55, 93]
	96% [79, 99]

	Nishioka et al[25], 2021
	Distinction between anti-TNFα resistant and sensitive patients by mucosal OSM mRNA
	 
	0.83
	 
	 

	Nishioka et al[25], 2021
	Distinction between ustekinumab resistant and sensitive patients by mucosal OSM mRNA
	 
	0.77
	 
	 

	Verstockt et al[28], 2021
	Distinction between remitters and non-remitters 6 months after surgery by serum OSM
	 
	0.80 [0.68, 0.92]
	 
	 

	Verstockt et al[28], 2021
	Distinction between remitters and non-remitters after anti-TNFα therapy by serum OSM
	 
	0.52 [0.44, 0.61]
	 
	 

	Verstockt et al[28], 2021
	Distinction between remitters and non-remitters after anti-TNFα therapy by colonic OSM
	 
	0.74 [0.54, 0.94]
	 
	 

	Verstockt et al[28], 2021
	Distinction between remitters and non-remitters after vedolizumab therapy by serum OSM
	 
	0.51 [0.43, 0.59]
	 
	 

	Verstockt et al[28], 2021
	Distinction between remitters and non-remitters after vedolizumab therapy by colonic OSM
	 
	0.69 [0.53, 0.84]
	 
	 

	West et al[29], 2017
	Distinction between responders and non-responders to infliximab by mucosal OSM mRNA
	 
	0.99
	100
	91.7

	Yokoyama et al[30], 2023
	Distinction between responders and non-responders to anti-TNFα by mucosal OSM mRNA
	 
	0.94
	 
	 

	Yokoyama et al[30], 2023
	Distinction between CORT-dependent vs non-dependent remission by mucosal OSM mRNA
	 
	0.79
	 
	 

	Zhou et al[31], 2019
	Distinction between responders and non-responders to F-00547659 by change in OSM expression in inflamed tissue
	
	0.88
	
	

	Zhou et al[31], 2019
	Distinction between remitters and non-remitters to F-00547659 by change in OSM expression in inflamed tissue
	
	0.81
	
	

	Zhou et al[31], 2019
	Distinction between mucosal healing and no mucosal healing by F-00547659 therapy by the change in OSM expression during treatment in inflamed tissue
	
	0.83
	
	


AUC: Area under receiver operator curve; OSM: Oncostatin M; TNF: Tumor necrosis factor.
image4.jpeg
Study Treatment

OSM and Simple endoscopic score

Bertani 2020 Anti-TNFa
Cao 2021 Infliximab
Cao 2022 Infliximab

Subtotal (I-squared = 85.7%, p = 0.001)

OSM and Mayo endoscopic score

Cao 2021 Infliximab

West 2017 Infliximab/golimumab
Subtotal (I-squared = 0.0%, p = 0.793)

OSM and C-reactive protein

Bertani 2022 Anti-TNFa
Bertani 2022 Vedolizumab
Cao 2021 Infliximab
Cao 2022 Infliximab

Mohamed 2022  Anti-TNF/steroids
West 2017 Infliximab/golimumab
Subtotal (I-squared = 94.8%, p = 0.000)

OSM and Fecal calprotectin

Bertani 2020 Anti-TNFa
Bertani 2022 Anti-TNFa
Bertani 2022 Vedolizumab
Cao 2021 Infliximab

Mohamed 2022  Anti-TNF/steroids
Subtotal (I-squared = 82.4%, p = 0.000)

OSM and Platelet count

Cao 2021 Infliximab

Cao 2022 Infliximab

Mohamed 2022  Anti-TNF/steroids
West 2017 Infliximab/golimumab
Subtotal (I-squared = 79.8%, p = 0.002)

NOTE: Weights are from random effects analysis

z-score (95% Cl)

0.38 (0.20, 0.56)
0.38 (0.23, 0.54)
0.75 (0.60, 0.90)
051 (0.26, 0.75)

0.38 (0.22, 0.53)
0.35 (0.28, 0.43)
0.36 (0.29, 0.43)

0.06 (0.00, 0.12)
0.04 (-0.01, 0.09)
0.31(0.17, 0.45)
063 (0.49, 0.77)
0.33 (0.12, 0.54)
0.29 (0.22, 0.36)
0.26 (0.11, 0.41)

0.09 (0.00, 0.18)
0.06 (0.00, 0.12)
0.22(0.11,0.34)
0.42 (0.26, 0.59)
0.23 (0.06, 0.40)
0.19 (0.08, 0.30)

0.47 (0.07,0.27)
0.46 (0.34, 0.59)
0.20 (0.04, 0.36)
0.32 (0.25, 0.39)
0.29 (0.17, 0.41)

%
Weight

32.33
33.81
33.86
100.00

19.80
80.20
100.00

18.06
18.24
16.06
15.98
13.77
17.89
100.00

22.33
24.10
20.56
16.87
16.16
100.00

26.13
24.39
20.55
28.93
100.00

P

0.02
0.042
<0.001

0.031
0.0635

0.62
0.74
<0.001
<0.001
0.085
0.0376

0.55
0.64
0.07
<0.001
0.227

0.02
<0.001
0.293
0.135

T
-.903

903





image1.png
Identification

Screening

Eligibility

Included

1343 records identified
through database search

27 additional records
identified through reference
lists and software links

l

l

1178 records after duplicates

removed

1123 records excluded during
title/abstract screening

55 full-text articles assessed for

eligibility

39 full-text articles excluded, with reasons.

(1) Studies involving the prognostic roles
of the combinational use of
biomarkers

(2) Molecular studies not having any
prognostic outcomes

(3) Studies evaluating a possible role of

OSM in the therapeutics of IBD

4) Diagnostic studies

5) Preclinical studies

6) Congress abstracts

7) Reviews

—_~ e~ o~ —~

16 studies included in meta-

analysis





image2.png
c 1343 records identiied 21 additional records
S th h datab: h identified through reference
® rough catabase search. lists and software links.
o
=
=
o
3 1178 records after duplicates
removed.
o
£
c
@
2 1123 records excluded
3 — during title/abstract
screening

55 full-text articles assessed for
eligibility.

39 full-text articles excluded, with reasons.

a) Studies involving the prognostic roles
of the combinational use of
biomarkers.

b) Molecular studies not having any
prognostic outcomes.

c) Studies evaluating a possible role of
OSM in the therapeutics of IBD.

d) Diagnostic studies.

e) Preclinical studies.

f) Congress abstracts.

g) Reviews.

16 studies included in meta-
analysis.

°
@
b1
]
A
£





image3.jpeg
%

study Troatment Sample. SMD (95% Cl)  Weight
OSM levels in non-responders vs responders
Bertani 2020 AniTNF Serum 0.16(026,057) 1108
Cao 2021 Infiximad Focal 113(075,151) 1124
ca0 2022 Infiximab serum 088(062.115) 1168
Guo 2022 AniTNE Serum 130(102,158) 1164
Minar 2019 AtiTNF sorum 0.06(037,050) 1097
Nishioka 2021 Ret ~ Anti-TNF mRNA expression rlative fo GAPDH 036(0.13,085) 1073
Nishioka 2021 Prosp Anti-TNF mRNA expression rlative to GAPDH —_— 094(033,155) 1007
West 2017 Infiximabigolmumab mRNA exprossion —— 1970175219 1181
Yokoyama2023  Ani-TNF MRNA expression 029(018,077) 1077
Sublotal (-squared = 93.7%, p = 0.000) 080(033,127) 100.00
OSMievels in non-remiters vs remittors
Bertani 2020 AtiTNF Serum 103(059.147) 1415
Bortani 2022 ARtiTNF Sorum 056(021,091) 1500
Bertani 2022 Vedoizumab serum 029(005,063) 1519
Cao 2021 Infiximab Fecal ———  160(128,210) 1446
Minar 2019 AntiTNE serum 022(022,086) 1416
Verstocki 2018 ANiTNF mRNA expression normaiized counts. 112071.152) 1451
Verstocki2021  Inflximab mRNA expression 033(027,002) 1244
Sublotal (\-squared = 85.2%, p = 0.000) 075(035,116) 100.00
OSM levels in mucosal non-healers vs healers
Bortani 2020 AtiTNF Serum 052(0.10,084) 1808
Bertani 2022 ATNF Serum 054(0.19,088) 2001
Bertani 2022 Vedoizumab Serum 023(041,057) 2028
Cao 2021 Infixima Focal 068(032.100) 1962
Cao 2022 Infiximab Sorum 111084, 138) 2201
Sublotal (I-squared = 77.8%, p = 0.001) 063(020,095) 100.00
NOTE: Weights are from random ofects analysis
T T
218 218





