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Abstract
Here, we describe a 7-year-old girl who was diagnosed with an early-

onset Crohn’s disease in the setting of COVID-19 illness. Her disease 
process responded poorly to standard infliximab dosing, necessitating 
repeat hospitalizations and red blood cell transfusions. Remission was 
subsequently induced using a personalized infliximab pharmacokinetic 
profile based on therapeutic drug monitoring. While the initial data does 
not support a link, several case reports suggest an association between 
COVID-19 illness and de-novo development of IBD, especially in young 
female patients. We report, to our knowledge, the youngest patient who 
developed early-onset Crohn’s disease in the setting of concomitant 
SARS-CoV-2 infection.
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Introduction
Since the onset of the coronavirus disease 2019 (COVID-19) pandemic, 

some patients will inevitably present with a new onset of inflammatory bowel 
disease (IBD) in the setting of acute co-infection with severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2). Whether COVID-19 illness can 
trigger de novo IBD and how the concurrent SARS-CoV-2 infection may 
influence the natural history of IBD are still unanswered questions. The initial 
evidence does not support a link between SARS-CoV-2 infection and an 
increased risk of developing de novo IBD [1]. Moreover, the patients with 
IBD who acquire SARS-CoV-2 infection are not at increased risk of adverse 
outcomes [2]. On the other hand, it is well described that SARS-CoV-2 can 
cause enteric infection via binding to angiotensin-converting enzyme receptor 
2 (ACE2) abundantly expressed on the intestinal epithelial cells. Acute 
gastroenteritis is a well-recognized risk-factor for triggering de novo IBD, 
perhaps via inducing intestinal dysbiosis [3]. Furthermore, COVID-19 can 
cause immune dysregulation and trigger multisystem inflammatory syndrome, 
especially in children4. Lastly, several pathways associated with SARS-CoV2 
infection overlap with IBD pathogenesis, advocating for shared molecular 
networks between the two conditions [5]. This interaction may be especially 
relevant in children with early onset IBD who have a higher prevalence of 
underlying immune dysregulation [6].

 Unlike the ambiguity surrounding SARS-CoV-2 infection and IBD 
development, there is a clear relationship between IBD treatment and 
COVID-19 outcomes. For example, the use of corticosteroids or mesalamine is 
associated with significantly worse outcomes. In contrast, anti-tumor necrosis 
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factor alpha (anti-TNFa) therapy is associated with more 
favorable outcomes [7]. Clearance of anti-TNFa therapy is an 
important predictor of IBD therapeutic response. Recently, 
individualized dosing based on pharmacokinetic models and 
therapeutic drug monitoring has emerged as a tool to improve 
outcomes in patients with IBD [8-10]. How concomitant 
SARS-CoV-2 infection affects the clearance of biologic 
therapy is not known, but some data suggest that anti-TNFa 
clearance could be modified by intestinal microbe [11].

Case Presentation
A previously healthy 7-year-old female presented with 

diarrhea, hematochezia and a seven-pound weight loss over 
the preceding two months. She was found to have hemoglobin 
of 6.6 mg/dL with a 1.6 mg/dL hemoglobin drop in a two-
day interval. She was sent to the Emergency Department, 
where she was diagnosed with SARS-CoV-2 infection 
by PCR. One week before the presentation, her family 
members had symptomatic COVID-19 illness. The patient 
was admitted to the hospital and received a packed red blood 
cell (PRBC) transfusion. A workup identified an increased 
erythrocyte sedimentation rate (ESR) of 31 mm/hr, high 
c-reactive protein (CRP) of 8.5 mg/L, low serum albumin of 
3.5 g/dL, and elevated stool calprotectin of 1860 ug/g. An 
esophagogastroduodenoscopy identified mild gastritis and 
ulcerations in the duodenum. A colonoscopy revealed severe 
pan-colitis and normal terminal ileum (Figure 1A). 

Histological assessment was consistent with Crohn’s 
disease (Figure 1B), and the patient was started on infliximab 
5 mg/kg induction therapy. Two days later, her hematochezia 
subsided. Infliximab concentration before the second 
infusion was 16.3 μg/ml. Twenty-one days after receiving 
the second infliximab infusion, hematochezia recurred. She 
was readmitted for repeat PRBC transfusion, and due to the 
recurrence of symptoms, the patient received an early and 
higher dose of infliximab, 7.5 mg/kg. Subsequently, the 
infliximab level was found to be 4.3 μg/ml, confirming rapid 
drug clearance. She was SARS-CoV-2 negative at that time, 
although she was found to have Clostridium difficile enteric 
infection and completed a 21-day antibiotic therapy.

Four weeks later, rectal bleeding recurred, and the patient 
was readmitted for the third time. Infliximab level was low at 
2.7 μg/ml despite previously increased dosing. The infliximab 
dose was increased to 15 mg/kg, and the administration 
interval decreased to every four weeks. This regimen was 
based on poor clinical response to standard dosing and the 
patient’s pharmacokinetic (PK) profile (Figure 2) based on 
the therapeutic drug monitoring (TDM) protocol developed 
at Cincinnati Children’s Hospital Medical Center [12].

Six months after initiation of the dosing regimen based 
on PK, the patient was asymptomatic. Her hemoglobin was 
12.5 g/dL, ESR was 9 mm/h, CRP was <3 mg/L and albumin 
was 4.3 mg/dL. Infliximab was stepwise decreased to 10 mg/

 

 

 

 

 

 

 

 

 

Figure 1: Diagnosis of Crohn’s disease was based on endoscopic and histologic findings. A) Endoscopic images at the time of initial diagnosis. 
B) Hematoxylin and eosin (H&E) stained sections from intestinal biopsies confirming the diagnosis of Crohn’s disease.
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kg, given every six weeks. She had a new exacerbation of 
GI symptoms after a second infection with SARS-CoV-2. 
The infliximab level was again low and she was treated 
with systemic steroids. Infliximab infusion frequency was 
decreased back to four weeks. After this interval adjustment, 
her symptoms improved, and her infliximab level was in the 
desired range. The patient is currently ten-years-old, she is off 
steroids, receiving 10/mg/kg infliximab infusions every four 
weeks and is taking sulfasalazine. 

Discussion
Here, we describe a case of a seven-year-old girl newly 

diagnosed with Crohn’s disease in the setting of concomitant 
SARS-CoV-2 infection. She had poor response to standard 
infliximab therapy. Our team successfully guided her 
infliximab treatment with a personalized pharmacokinetic 
profile based on therapeutic drug monitoring and a clinical 
decision support tool. We are unsure how much the 
concomitant SARS-CoV-2 infections contributed to her 
low infliximab level and poor clinical response. Increased 
clearance of biologic medication is driven primarily 
by patient-related factors, such as a degree of systemic 

inflammation, serum albumin concentration, body weight, and 
the presence of anti-drug antibodies. More recent evidence 
suggests intestinal microbiome factors may contribute to 
the clearance of biologic medications [8]. SARS-CoV-2 
is well-known to infect enterocytes, and any condition that 
results in significant intestinal inflammation, leading to poor 
barrier function, could theoretically contribute to increased 
drug clearance. Whatever the underlying cause, personalized 
pharmacokinetics based on therapeutic drug monitoring can 
potentially improve disease-specific outcomes by ensuring 
therapeutic drug levels.

This case brings into question a possible link between 
early-onset IBD and COVID-19. While the initial evidence 
does not support a correlation, much remains to be learned 
about the long-term effects of SARS-CoV-2 infection. The 
development of autoimmune diseases and inflammatory 
conditions after recovery from COVID-19 has been described 
[13]. A dysregulated immune response has been proposed as 
the underlying pathogenesis. SARS-CoV-2 infection leads 
to immune cell activation and redistribution of immune cells 
to the lungs and intestines, leading to relative peripheral 

 

Figure 2:  The patient’s pharmacokinetic (PK) profile. (A) The patient’s previous infusions (solid line) are shown on the concentration-
time curve with the (B & C) measured (actual) trough concentrations shown, The PK platform then uses the patient's infusion history, past 
biomarkers of drug clearance and prior drug concentrations to predict the concentration-time curve for (D) two future infusions (dashed line). 
(E) The table displays past doses and key biomarkers. (F) Future infusions and predicted trough concentrations are also shown and can be 
personalized by the user in manual mode. 
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lymphopenia and loss of tolerance to self. Indeed, several 
case reports describe an association between SARS-CoV-2 
infection and de novo development of IBD, especially in 
younger female patients [14]. As we continue to learn more 
about the long-term effects of SARS-CoV-2 infection, the 
relationship between early-onset IBD and COVID-19 needs 
to be further investigated in longitudinal studies.
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