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ABSTRACT

Plasminogen deficiency (PD) is a rare autosomal recessive disease that results in the formation of fibrin-rich pseudomembranes,
which impair wound-healing capacity. We report a 21-year-old man with congenital PD-associated inflammatory bowel disease.
After an episode of Clostridioides difficile infection, he developed chronic diarrhea. Colonoscopy revealed moderate friability and
erythema of the colon. Histology showed fibrin deposits in the lamina propria of the colonicmucosa with surrounding inflammation
and focal ulceration. He was treated with infliximab and achieved clinical remission. To our knowledge, this is the first reported case
of colonic involvement of PD.

INTRODUCTION

We present a 21-year-old man with congenital plasminogen deficiency (PD) who presented with chronic diarrhea after a Clos-
tridioides difficile infection. Subsequent investigations led to the possible diagnosis of inflammatory bowel disease (IBD). PD is a rare
autosomal recessive disease with an estimated prevalence of 1:1,000,000.1,2 It is classified as type 1 PD (reduced plasminogen antigen
and activity) and type 2 PD (reduced plasminogen activity only).3 Plasminogen plays an important function in both extravascular
and intravascular fibrinolysis. It has also been implicated in wound healing, tissue remodeling, cell migration, embryogenesis, and
angiogenesis.4 PD leads to an inability of fibrin breakdown, resulting in the accumulation of fibrin and the formation of pseudo-
membranous (ligneous) changes. The most common presentation of PD is ligneous conjunctivitis, which is characterized by the
development of fibrin-rich ligneous lesions.3 The disordered extracellular fibrin clearance can also affect othermucosal areas such as
the female genital tract, oropharynx, upper and lower respiratory tract, renal collecting system, and duodenum.2,5

CASE REPORT

A21-year-oldmanwith PD-associated IBD presentedwith ligneous conjunctivitis and hydrocephalus. Hewas diagnosedwith PD at
3 months of age. Laboratory investigations showed low plasminogen antigen levels of,0.09 m/mL. There was no family history of
IBDor PD.He subsequently developedmyxomatousmitral valve regurgitation, chronicmultifocal osteomyelitis, and bronchiectasis
complicated by recurrent pulmonary infections. He first developed gastrointestinal symptoms at the age of 3, with reflux symptoms,
vomiting, abdominal pain, and failure to thrive. An esophagogastroduodenoscopy showed esophagitis, gastritis, and duodenitis with
histologic findings of fibrin deposits within the esophageal, gastric antral, and duodenal mucosa. He was treated with a twice-daily
proton pump inhibitor with symptom improvement.

At the age of 15, he developed C. difficile infection in the context of antibiotic use, requiring hospital admission and treatment with
metronidazole. After this infection, he continued to have chronic diarrhea, which was thought to be recurrent C. difficile infection
(despite negative stool cultures) or nonsteroidal anti-inflammatory drug-induced enteropathy. He was on regular nonsteroidal anti-
inflammatory drugs for inflammatory arthropathy, particularly of the knees and ankles. Laboratory investigations showed elevated
inflammatory markers (C-reactive protein: 48 g/L), iron deficiency anemia (hemoglobin 76 g/L, mean corpuscular volume 71, and
ferritin 30), and elevated fecal calprotectin (1,527 mg/kg). He subsequently underwent a colonoscopy which revealed moderate
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friability, erosions, and erythema throughout the colon without
skip lesions or spontaneous bleeding. The terminal ileum
appeared normal. An esophagogastroduodenoscopy showed
edema and mild erosions in the distal third of the esophagus,
stomach, and duodenum. Histology revealed extensive fibrin
deposits in the lamina propria of the colonic and small bowel
mucosa with surrounding inflammation, ulceration, and
hemorrhage (Figure 1). There was also mild crypt distortion
with crypt abscesses. Biopsies from the esophagus, stomach,
and duodenum showed patchy fibrin deposits with focal
erosions.

A magnetic resonance enterography demonstrated thickening
and hyperenhancement of the colon and distal small bowel, in
keeping with an inflammatory process. There was no obvious
small bowel wall thickening or focal stricture. The transverse
colon was dilated. There was increased fluid within the peri-
toneal cavity with no evidence of an abscess or mass. Given
these findings, the decision was made to treat with corticoste-
roids as an induction agent for indeterminate colitis in a pedi-
atric patient. He was started on a prolonged taper of oral
prednisone (40 mg daily, tapered by 5 mg weekly) with good
response. However, he had a recurrence of diarrhea when the
prednisone dose was weaned. A repeat colonoscopy showed
moderate colitis, similar to his previous colonoscopy. Thus, he
was transitioned to a treatment regimen of infliximab (5mg/kg/
dose at 0, 2, 6 weeks, and then every 8 weeks) and oral meth-
otrexate (12.5 mg weekly), the recommended treatment for
refractory Crohn disease in a pediatric patient. Despite the
initiation of a biologic, he did not achieve remission (with
persistently elevated inflammatory markers), necessitating a
dose escalation of infliximab to 10 mg/kg/dose. With the dose
escalation, the inflammatory markers trended down, and the

patient remained asymptomatic. The patient has been main-
tained on infliximab and methotrexate for 4 years, with occa-
sional treatment interruptions because of recurrent pulmonary
infections. The infliximab infusions were resumed after the
treatment of infections without reinduction.

Most recently, at the age of 21, the patient had elevated fecal
calprotectin (1,200 mg/kg), although he was asymptomatic. A
colonoscopy performed showed patchy ulcerated mucosa,
erosions, and inflammatory polyps in the rectum and cecum
consistent with Crohn disease (Figure 2). Histological findings
were similar to previous biopsies with fibrin deposits in the
lamina propria throughout the colon with active inflammation
and ulceration in the cecum and rectum. A decision was made
to reduce the interval of infliximab dosing from every 8 to every
4 weeks. The patient has continued the methotrexate to control
the inflammatory arthropathy.

DISCUSSION

We report a case of PD-associated IBD. To our knowledge, this
is the first reported case of colonic involvement of PD. Our
review of the literature found 4 case reports of patients with PD
with gastrointestinal involvement. However, all cases were
limited to the upper gastrointestinal tract.6–9 Patients presented
with epigastric pain and were found to have duodenal ulcers on
endoscopy. Histology revealed fibrin-rich deposits in the duo-
denal mucosa with inflammatory cells. Patients were sub-
sequently treated with oral proton pump inhibitor with good
response.

IBD arises as a consequence of dysregulated immune responses
to luminal microbiota. PD, in the absence of plasmin activity,
results in the formation of fibrin-rich pseudomembranes,
which impair wound-healing capacity with excessive fibrin
deposition, inflammation, and ulceration, resulting in clinical,

Figure 1. Photomicrograph showing fibrin deposits in the lamina
propria of the colonic mucosa with surrounding inflammation and
focal ulceration.

Figure 2.Colonoscopy showing patchy ulceratedmucosa, erosions,
and inflammatory polyps in the rectum and cecum consistent with
Crohn disease.
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endoscopic, and histologic findings similar to IBD. There is
currently no definitive treatment for PD-associated IBD. In our
case, treatment with corticosteroids, infliximab, and metho-
trexate resulted in remission with symptom resolution. Man-
agement of colitis was complicated by recurrent infections
because the initiation of infliximab resulted in more frequent
and severe pulmonary infections, requiring infliximab inter-
ruptions. We recommend a multidisciplinary approach for the
management of this condition with collaboration between
specialists to treat various sites of the ligneous lesions.
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