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Abstract
BACKGROUND
Concomitant ulcerative colitis (UC) and idiopathic thrombocytopenic purpura (ITP) is a rare phenomenon. The management of UC with ITP can be challenging, since a decreased platelet count augments UC.

CASE SUMMARY
A 24-year-old man with UC and steroid-resistant ITP experienced UC flare. Although continuous infusion of cyclosporine was initiated, UC did not improve. The administration of tofacitinib subsequently led to the induction of remission. The patient has maintained remission of UC and ITP for over one year on tofacitinib treatment. Whole transcriptomic sequencing was performed for inflamed rectal mucosae obtained before and after the initiation of Janus kinase (JAK) inhibitor, suggesting that distinct molecular signatures seemed to be regulated by JAK inhibitors and other conventional therapies including tumor necrosis factor lockers.

CONCLUSION
Tofacitinib should be considered in refractory cases of UC with ITP.
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Core Tip: We herein report a refractory case of ulcerative colitis associated with idiopathic thrombocytopenic purpura successfully treated with tofacitinib. The relationship between these two disease entities underscore treatment implications, given their potentially shared immunological pathway and responses to similar medications. To investigate changes in gene signatures during tofacitinib therapy, whole transcriptomic sequencing was performed for inflamed rectal mucosae obtained before and after the initiation of Janus kinase (JAK) inhibitor. Distinct molecular signatures seemed to be regulated by JAK inhibition and tumor necrosis factor blockade, suggesting that the identification of gene sets may be able to predict therapeutic responses to medications.

INTRODUCTION
Inflammatory bowel disease (IBD), including ulcerative colitis (UC) and Crohn’s disease, is characterized by chronic relapsing inflammation of the gastrointestinal tract. The precise etiology of UC remains unknown. It has been associated with extraintestinal manifestations, including musculoskeletal diseases, mucocutaneous diseases, and hepatobiliary diseases[1,2]. The association between UC and idiopathic thrombocytopenic purpura (ITP) has also been described. The proposed pathogenesis of the concurrence of UC and ITP is antigenic mimicry between luminal antigens and platelet surface antigens[3]. The concurrence of UC with ITP adds complexity to the clinical course, since the number of bloody bowel movements is an important criterion for assessing the disease severity of UC. In addition, treatment of underlying UC flare can be challenging, since a decreased platelet count worsens the UC symptom, hematochezia. While treatment with anti-tumor necrosis factor (TNF) agents and cyclosporin as well as colectomy are acceptable options in refractory cases of UC associated with ITP[4-6], there are currently no recommended therapeutic strategies. The Janus kinase (JAK) inhibitor tofacitinib was recently introduced for the treatment of refractory UC, but its effectiveness has not been determined for UC with ITP. We herein report a refractory case of UC associated with ITP successfully treated with tofacitinib. 

CASE PRESENTATION
Chief complaints
A 24-year-old Japanese male presented to the Gastroenterology Department of our hospital with diarrhea and hematochezia. 

History of present illness
The patient was diagnosed with UC in 2015. At the onset, the disease was localized to the entire colon, and the patient was initially treated with mesalazine (3600 mg/d) for one year. In 2016, following a relapse, he was hospitalized. He then presented with anemia (hemoglobin 4 g/L) and thrombocytopenia (platelet count 5 × 104/μL). Further examinations, including bone marrow puncture, led to a diagnosis of concurrence of UC and ITP. The patient then started on prednisolone (30 mg/d) and achieved clinical and endoscopic remission for UC. However, since ITP was resistant to steroid and immunoglobulin treatments, he started oral cyclosporine and achieved remission for ITP. Thereafter, the patient maintained overall good health on oral mesalazine, prednisolone (5 mg/d), and cyclosporin (150 mg/d). His history was unremarkable. His family history was negative for hematological disease or inflammatory bowel disease.
In April 2019, the patient experienced a flare of UC characterized by six bowel movements/day of liquid and bloody stool and abdominal pain. The partial Mayo index score was 7, indicating severe disease. Laboratory exams revealed anemia but not thrombocytopenia (Table 1). After the exclusion of intestinal infections, oral cyclosporine initially changed to a continuous infusion of cyclosporine to control the blood concentration strictly. The patient reported little clinical benefit. He then started tofacitinib and achieved clinical remission (Figure 1A). The patient underwent colonoscopy in September 2019, which showed endoscopic remission (Figure 1B). Prednisolone was stopped, and the patient has maintained remission in UC and ITP for over one year on mesalazine and tofacitinib.

History of past illness
Past history is unremarkable except for UC and ITP.

Personal and family history
Personal and family history is unremarkable.

Physical examination
The patient did not have a fever. Physical examination showed slight tenderness in the left lower abdomen.

Laboratory examinations
Laboratory exams revealed anemia but not thrombocytopenia (Table 1).

Imaging examinations
To further analyze the molecular mechanism underlying tofacitinib therapy, whole transcriptomic sequencing was performed for inflamed rectal mucosae obtained before and after the initiation of JAK inhibitor (Supplementary Material). Compared with the gene expression before tofacitinib treatment, the top 10 downregulated genes during tofacitinib treatment were REG1A, REG1B, REG3A, SPINK4, DUOXA2, TNIP3, DEFB4A, SAA2, CXCL5, and CXCL1. In contrast, the top 10 upregulated genes after the initiation of tofacitinib treatment were HMGCS2, AQP8, SLC6A19, MT1H, UGT2A3, CLDN8, MT1M, SLC51A, PRKG2, and MT1G. 

FINAL DIAGNOSIS
A refractory case of ulcerative colitis with idiopathic thrombocytopenic purpura.

TREATMENT
The patient was successfully treated with tofacitinib.

OUTCOME AND FOLLOW-UP
The patient has maintained remission in UC and ITP for over one year on mesalazine and tofacitinib.

DISCUSSION
Major concerns of tofacitinib include the risk of hematologic toxicity, such as pancytopenia, agranulocytosis, and thrombocytopenia. The patient has maintained corticosteroid-free remission for UC and ITP for one year on tofacitinib treatment. The platelet count remained within the normal range despite stopping specific treatment for ITP. The relationship between these two entities underscore treatment implications, given their potentially shared immunological pathway and responses to similar medications. To our knowledge, this study is the first to report a UC patient with ITP who was successfully treated with tofacitinib. 
REG1A and REG1B are upregulated in human colonic mucosa with UC[7]. IL-22 stimulation of REG1A is based on the presence of IL-activatable elements of the REG1A promoter and may be mediated through STAT3 tyrosine phosphorylation, located downstream of the JAK signaling pathway[8]. Consistently, the expression of these genes was substantially reduced through JAK inhibition in our case. Hyams et al[9] reported that 33 genes were differentially expressed in the rectum of patients with moderate-to-severe UC who did and did not achieve corticosteroid-free remission after conventional treatments including anti-TNF therapy. The mucosal expression of DEFB4A, KRT6B, SPRR1B, TCN1, and SAA4 was high in our case, a responder to tofacitinib, while the expression was reduced in responders to conventional UC treatments, including anti-TNF therapy, compared with non-responders[9]. The expression of CHP2, GUCA2A,CA1, SLC26A2, PCK1, GLRA2, HAVCR1, and ABCG2 was low in our case that was successfully treated with tofacitinib and high in responders to conventional UC treatments[9]. In responders to tofacitinib, the expression of genes associated with resistance to conventional UC therapies was shown to be upregulated. The opposite trend in the signatures of genes related to the therapeutic response might be due to different mechanisms of action between JAK inhibitors and other therapies. Based on the findings of the present patient and another patient treated with anti-TNF antibodies who had RNA sequencing data, unsupervised hierarchal clustering of the gene panel and t-distributed Stochastic Neighbor Embedding visualization were defined (Figure 2). Consistently, distinct molecular signatures seemed to be regulated by JAK inhibition and TNF blockade, suggesting that the identification of gene sets may be able to predict therapeutic responses to medications. We have no data regarding biomarkers predicting the response to JAK inhibitors at present. Further investigations will be required to establish predictive biomarkers and personalized therapeutic strategies in IBD patients.

CONCLUSION
Tofacitinib should be considered in refractory cases of UC with ITP.
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Figure Legends
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Figure 1 The administration of tofacitinib subsequently led to the induction of remission. A: The clinical course before and after tofacitinib therapy; B: Endoscopic aspects of the colon before and after tofacitinib treatment. There are spontaneous bleeding and ulcerations before tofacitinib treatment, and they improved after tofacitinib treatment.
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[bookmark: _Hlk54908858][bookmark: _Hlk54908837]Figure 2 Distinct molecular signatures seemed to be regulated by Janus kinase inhibitors and tumor necrosis factor blockers. A: Heatmap of the expression of selected genes from inflamed rectal tissue biopsies taken before and after the initiation of tofacitinib (before and after Janus kinase inhibitor) and adalimumab (before and after anti-tumor necrosis factor therapy); B: T-distributed Stochastic Neighbor Embedding visualization in 2 dimensions for 500 genes. TNF: Tumor necrosis factor; JAK: Janus kinase.
	
Laboratory test
	Before tofacitinib
	After tofacitinib

	Albumin 
	3.6 g/dL
	4.8 g/dL

	C-reactive protein
	3.9 mg/dL
	0.0 mg/dL

	White blood cell count
	11200/μL
	4500/μL

	Erythrocyte sedimentation rate
	20 mm
	10 mm

	Red blood cell count
	413  104/μL
	448  104/μL

	Hemoglobin
	12.4 g/dL
	14.3 g/dL

	Hematocrit
	36.5 %
	41.7 %

	Platelet count
	14.5  104/μL
	25.2  104/μL


 Table 1 Serum laboratory values on before and after administration of tofacitinib.
After Tofacitinib: 6 mo after the initiation of tofacitinib.
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