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Treatment of acute severe ulcerative colitis using accelerated infliximab regimen based on infliximab trough level: A case report
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Abstract
BACKGROUND
Acute severe ulcerative colitis (ASUC) is a complication of ulcerative colitis associated with high levels of circulating tumor necrosis factor alpha, due to the intense inflammation and faster stool clearance of anti-tumor necrosis factor drugs. Dose-intensified infliximab treatment can be beneficial and is associated with lower rates of colectomy. The aim of the study was to present a case of a patient with ASUC and megacolon, treated with hydrocortisone and accelerated scheme of infliximab that was monitored by drug trough level.

CASE SUMMARY
A 22-year-old female patient diagnosed with ulcerative colitis, presented with diarrhea, rectal bleeding, abdominal pain, vomiting, and distended abdomen. During investigation, a positive toxin for Clostridium difficile and colonic dilatation of 7 cm consistent with megacolon were observed. She was treated with oral vancomycin for pseudomembranous colitis and intravenous hydrocortisone for severe colitis, which led to the resolution of megacolon. Due to the persistent severe colitis symptoms, infliximab 5 mg/kg was prescribed, monitored by drug trough level (8.8 μg/mL) and fecal calprotectin of 921 μg/g (< 30 μg/g). Based on the low infliximab trough level after one week from the first infliximab dose, the patient received a second infusion at week 1, consistent with the accelerated regimen (infusions at weeks 0, 1, 2 and 6). We achieved a positive clinical and endoscopic response after 6 mo of therapy, without the need for a colectomy.

CONCLUSION
Infliximab accelerated infusions can be beneficial in ASUC unresponsive to the treatment with intravenous corticosteroids. Longitudinal studies are necessary to define the best therapeutic drug monitoring and treatment regimen for these patients.
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Core Tip: Acute severe ulcerative colitis (ASUC) is associated with high circulating levels of tumor necrosis factor-alpha, due to intense inflammation and faster stool clearance of the anti-tumor necrosis factor drug. Consequently, these patients may need higher doses or more frequent administrations of infliximab. A young patient with a recent diagnosis of ulcerative colitis presenting with ASUC associated with megacolon, was successfully treated with intravenous corticosteroids and an accelerated infliximab regimen, based on the serum levels of the medication. Despite the favorable outcome in the case reported, longitudinal studies are necessary to define the best therapeutic drug monitoring and treatment regimen for these patients.

INTRODUCTION
Ulcerative colitis (UC) is characterized by a chronic inflammation of the colon and rectum and the therapeutic management depends on its extent and severity[1]. Approximately 15% of the patients experience an episode of severe exacerbation as a medical emergency which may require hospitalization[2,3], defined as acute severe UC (ASUC). Cyclosporine, a calcineurin inhibitor, and infliximab, an anti-tumor necrosis factor-alpha (TNF-α) agent, have been effective in the management of ASUC as a rescue therapy in patients unresponsive to the initial treatment with corticosteroids[3,4].
ASUC is a complication of UC associated with high circulating levels of TNF-α, due to the intense inflammation and faster stool clearance of the anti-TNF drugs[3,5]. Consequently, these patients may need higher doses and/or more frequent infliximab administrations to maintain the therapeutic levels[3]. Studies indicate that the dose intensification improves the prognosis, reducing the chance of colectomy in 1 year of follow-up[4]. Despite that, not enough data exists defining the ideal serum therapeutic level related to higher rates of clinical response, mucosal healing, and colectomy-free survival in ASUC patients. Interesting, the present study reported a patient with ASUC associated with megacolon, treated with intravenous corticosteroids and an accelerated infliximab regimen, based on the serum levels of the medication, highlighting the rarity of the case and the importance of evaluating this new therapeutic tool in the management of patients with ASUC. 

CASE PRESENTATION
Chief complaints
A 22-year-old female Caucasian patient was diagnosed with UC 3 mo ago, complaining of bloody diarrhea, abdominal pain and weight loss, and discontinued mesalamine due to the gastric intolerance. The patient underwent a colonoscopy 2 wk before the admission to the hospital, which revealed lesions consistent with UC of moderate endoscopic activity (Mayo endoscopic score 2).

History of present illness
She was admitted to the emergency department in due to frequent liquid and bloody stool and intense abdominal pain for 2 mo, with worsening of the symptoms during the last week, in poor condition with nausea, vomiting, and weight loss (10 kg) and without the improvement from the previous use of antibiotics.

Physical examination
At hospital admission (day 1 of hospital admission), the patient presented in poor condition, dehydrated, tachycardic (110 beat/min), blood pressure 100/60 mmHg, temperature > 37.8 °C, with distended and diffusely painful abdomen, and rebound tenderness.

Laboratory examinations
Laboratory tests showed inflammatory process (C-reactive protein 20.3 mg/dL) and anemia (hematocrit 25.8%, hemoglobin 8.1 g/dL) at admission (Table 1).

Imaging examinations
Abdominal X-ray revealed colonic dilation of 7 cm, consistent with megacolon (Figure 1). 

Further diagnostic work-up
Clostridium difficile (C. difficile) A and B toxin was positive, and the treatment with oral vancomycin 250 mg qid was initiated. However, the patient presented with worsening of diarrhea and rectal bleeding (> 10 episodes/d), increased abdominal distension, and fever. A flexible sigmoidoscopy was performed (day 4 of hospital admission) and inserted up to 25 cm with no insufflation, showing ulcers covered by fibrin, mucosal friability, edema, and intense enanthem with spontaneous bleeding in sigmoid and rectum, consistent with UC of severe activity (Mayo endoscopic score 3) (Figure 2). Histopathological evaluation showed chronic colitis in intense activity with structural abnormalities of the mucosa, presence of crypt micro-abscesses and plasmacytosis, consistent with severe inflammatory activity without the evidence of C. difficile or cytomegalovirus infection.

FINAL DIAGNOSIS
The final diagnosis was ASUC with a complication of C. difficile infection and megacolon.

TREATMENT
Hydrocortisone 300 mg IV per day was started on day 4 with resolution of the abdominal distension on X-ray (Figure 1), in addition to thromboembolic prophylaxis with heparin. Laboratory exams showed C-reactive protein of 6.0 mg/dL (Table 1). However, the patients’ diarrhea and rectal bleeding persisted, and infliximab (5 mg/kg) was indicated (day 8 of hospital admission) for the treatment of ASUC.

OUTCOME AND FOLLOW-UP
After 1 wk from the first dose of infliximab (day 15 of hospital admission), infliximab serum level was 8.8 μg/mL and fecal calprotectin was 921 μg/g (< 30 μg/g) (Table 1). Due to the low infliximab trough level and the high fecal calprotectin reflecting the inflammatory process, the patient received a second infusion, based on the accelerated infliximab regimen. The patient significantly improved, with the reduction in stool frequency and cessation of rectal bleeding and abdominal pain. The patient was discharged receiving azathioprine 2 mg/kg and prednisone 40 mg/d (Table 1). After 1 wk of the second infusion of infliximab, the patients’ infliximab serum level was > 20 μg/mL, C-reactive protein was 2.7 mg/dL (Table 1), and she received the third infusion of infliximab, and corticosteroid tapering was started. After 30 d, she returned for the fourth infusion of infliximab, in clinical remission, reporting stool frequency of once per day and no abdominal pain or distension, and with infliximab serum level of 9.1 μg/mL (Table 1). The patient received regular treatment with azathioprine and infliximab 5 mg/kg every 8 wk for the maintenance of clinical and endoscopic remission (Figure 3).

DISCUSSION
ASUC and toxic megacolon are potentially serious and fatal complications of the UC which must be rapidly recognized and effectively treated to improve the mucosal lesions and prognosis of the patient. We reported the case of a young patient with a recent diagnosis of UC presenting two complications, successfully treated with intravenous corticosteroid and accelerated infliximab regimen, based on the serum levels of the medication. Monitoring drug level is as important tool in the therapeutic arsenal of inflammatory bowel disease and, particularly in the case reported, it was essential for the success of the treatment.
The treatment of ASUC includes clinical support such as electrolyte disorder correction, nutritional therapy, and medications, but sometimes surgery might be necessary for refractory cases. Corticosteroids remain the first-line therapy[5], but patients who do not respond to the high doses of intravenous corticosteroids and with stool frequency higher than eight times a day and C-reactive protein > 45 mg/L often require surgical intervention[1,2]. Cyclosporine and, more recently, infliximab, have emerged as an advance in the management of severe UC, and have been used as a rescue therapy for corticosteroid non-responders[5]. Both are effective and comparable in the initial response and can reduce the need of early colectomy[3,5], but many clinicians choose infliximab due to the absence of renal toxicity and facility of administration[4,6], which was also done in our case.
Since ASUC is associated with high circulating levels of TNF-α[3] and fecal loss of the drug from an inflamed colon[7], patients may benefit from the dose intensification. It can be done by the dose optimization for induction therapy prescribing 10 mg/kg and/or 3 infusions in 20 d, at weeks 0, 1, and 2, aiming to reduce the risk of colectomy during the induction period[3], or in 1 year[4]. Dose intensification is beneficial in at least 50% of the patients and can reduce the rate of early colectomy by up to 80%, although these data need to be confirmed in the prospective studies[4].
On the other hand, a systematic review of short and long-term efficacy outcomes which included a total of 705 patients (308 received intensified infliximab therapy) showed no difference in the short or long-term colectomy rates in hospitalized ASUC patients[8]. Overall, the quality of data from the selected studies is poor and some of the factors, as the difference in disease severity, timing of the infliximab initiation and median interval to the second infusion, besides the use of variable doses and schedules for infliximab therapy, could have interfered with the results[8]. Likewise, a recent published retrospective study found that initial induction dosing strategy did not change the short-term or long-term colectomy rates, but a subgroup of patients who presented with more severe disease could benefit from intensified infliximab therapy, without any increase of complication rates[9]. A retrospective cohort study conducted by Chao et al[10] also showed that a high-dose infliximab induction (10 mg/kg) was not superior to the standard infliximab induction (5 mg/kg) in the colectomy rate reduction at 1, 3, or 24 mo. This question might be answered after the conclusion of the PREDICT-UC study, which is evaluating different infliximab induction strategies for the ASUC[11].
[bookmark: _Hlk62042000][bookmark: _Hlk58003882]One possibility for the discrepancy between study results could be the absence of drug monitoring during the treatment. Despite the knowledge about the increased drug clearance and drug fecal loss through the inflamed mucosa of the colon[4,6], the recommended drug trough level for treatment of ASUC is not established. The serum concentration of infliximab < 16.5 μg/mL at week 2 was an independent predictor for colectomy [hazard ratio (HR): 5.6; 95% confidence interval (CI): 1.1-27.8; P = 0.034], in addition to other factors such as the presence of severe colitis (HR: 24; 95%CI: 2.5-231; P = 0.006), C-reactive protein > 5 mg/L (HR: 11; 95%CI: 2.1-58.8; P = 0.005) and albumin < 40 g/L (HR: 9.5; 95%CI: 1.3-71.4; P = 0.026) in a study that evaluated 99 infliximab primary non-responders[12]. Similarly, a Hungarian study showed that the serum level of the infliximab biosimilar, CTP-13, at week 2 was associated with week 14 clinical response (11.5 μg/mL) and remission (15.3 μg/mL) as well as at week 30 with clinical response (11.5 μg/mL) and remission (14.5 μg/mL)[13]. In the present case, the patient had a serum infliximab concentration of 8.8 μg/mL at week 1 of the treatment; therefore, below the recommended dosage of the aforementioned studies, so, a second infusion of infliximab was prescribed at this moment, based on the accelerated regimen. Longitudinal studies with determined outcomes are essential to define the ideal drug serum level in the patients with ASUC.
Toxic megacolon is characterized by the dilation of colon associated with systemic symptoms. It is usually related to UC; however, it can also be secondary to the infections, such as C. difficile, ischemic colitis, volvulus, diverticulitis, and obstruction due to the colon cancer[2]. The use of intravenous corticosteroids associated with early colectomy reduced the mortality of patients and, in the referral centers, mortality varies around 3% or even less[2]. Toxic megacolon management comprises treatment of the underlying disease and supportive care. In our case, the C. difficile infection associated with ASUC could be the underlying cause of the megacolon. The patient improved after the management of the infection and the intravenous corticosteroid therapy. Patient’s monitoring must be continuous and performed by a multidisciplinary team to avoid intestinal perforation and systemic complications. In the face of any sign of complication, surgery should be indicated.
This study reported a case of a young patient, diagnosed with ASUC associated with megacolon and C. difficile infection. The patient improved from the megacolon due to the prescription of antibiotics for C. difficile infection and intravenous hydrocortisone, but without any benefit for other symptoms. We opted for the accelerated infliximab treatment, based on the patient's clinical condition and serum level of medication. The patient achieved clinical improvement and endoscopic remission of UC. Despite the success of the reported case, many questions remain unanswered and longitudinal studies are necessary to establish the best treatment regimen and therapeutic drug level for these patients. Furthermore, recent studies have emerged showing a potential treatment using tofacitinib, an oral small synthetic Janus kinase inhibitor, in ASUC, especially in biologic treatment experienced patients[14].
The study has some limitations, such as being based in only 1 case, and the lack of calprotectin at all moments to assess the intestinal inflammation. Despite this, the reported case shows an example of success in the management of ASUC monitored by the serum dosage of the medication and future patients can benefit from this therapeutic strategy.

CONCLUSION
Infliximab accelerated infusions can be beneficial in ASUC patients unresponsive to the treatment with intravenous corticosteroids. Monitoring the drug levels in these cases is essential to guide the frequency of infusions. Longitudinal studies are necessary to define the best therapeutic drug monitoring and treatment regimen for these patients.
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Figure Legends
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Figure 1 Abdominal X-ray during hospitalization. A: Abdominal X-ray at admission (day 1) evidenced colonic dilation of 7 cm, consistent with the diagnosis of megacolon; B: Abdominal X-ray during treatment with oral vancomycin and hydrocortisone (day 4); C: Abdominal X-ray on the third day of treatment with hydrocortisone evidencing improvement of colonic distention (day 6).
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Figure 2 Flexible sigmoidoscopy performed during hospitalization. A-D: Endoscopic image showing ulcers covered by fibrin, friability, edema and marked enanthem with spontaneous bleeding in sigmoid (A and B) and rectum (C and D), consistent with the ulcerative colitis of severe activity (Mayo endoscopic score 3).
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Figure 3 Colonoscopy performed 6 mo after starting the treatment with infliximab. A-D: Endoscopic image showing discrete erythema and decreased vascular pattern, consistent with the ulcerative colitis of mild activity (Mayo endoscopic score 1).
Table 1 Evolution of clinical disease activity, laboratory exams, and clinical treatment
	
	Day 1 (at hospital admission)
	Day 4
	Day 8
	Day 15
	Day 21
	Day 51
	After 6 mo

	Partial Mayo score (points)
	9
	7
	7
	7
	3
	2
	0

	Mayo endoscopic score (points)
	3
	-
	-
	-
	-
	-
	0

	Hematocrit/hemoglobin, (%)/(g/dL)
	25.8/8.11
	27.1/8.61
	35.6/11.9
	34.4/10.8
	32.3/10.6
	28.9/9.4
	40.2/13.8

	C-reactive protein (hs-CRP) (< 1.0mg/dL)
	20.3
	6.0
	2.9
	3.7
	2.7
	-
	0.0

	Albumin (g/dL)
	-
	1.9
	1.9
	2.1
	2.1
	3.5
	4.4

	Fecal calprotectin (< 30 μg/g)
	-
	-
	-
	921
	-
	166
	-

	Infliximab trough level (μg/mL)
	-
	-
	-
	8.8
	> 20
	9.1
	-

	Medical treatment
	
	Hydrocortisone 300 mg/d + oral vancomycin 250 mg qid
	Infliximab 5 mg/kg (first infusion) + hydrocortisone
300 mg/d
	Infliximab 5 mg/kg (second infusion) + hydrocortisone 100 mg/d. Discharge with azathioprine + prednisone 40 mg
	Infliximab 5 mg/kg + azathioprine (third infusion) + corticosteroid tapering
	Infliximab 5 mg/kg + azathioprine (fourth infusion) + prednisone 20 mg (dose tapering)
	Infliximab 5 mg/kg + azathioprine (maintenance treatment)


1Blood transfusions.
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