A Case of Abdominal Perforation in a COVID+ Patient
Treated With Tocilizumab and Corticosteroids
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ABSTRACT: Coronavirus Disease 2019 (COVID-19) was first identified in Wuhan province in China in late 2019. Around 15% of patients that
develop severe acute respiratory syndrome from COVID-19 also develop severe COVID-19 pneumonia. Since the pandemic’s start, various
treatments including remdesivir, dexamethasone, baricitinib, convalescent plasma, and tocilizumab have been approved by the Center for
Disease Control (CDC). We present a case of a 62-year-old male hospitalized due to COVID-19 pneumonia and was initially treated with meth-
ylprednisolone and remdesivir, and later with tocilizumab. Soon after, he developed an abdominal perforation which was surgically treated.
In terms of abdominal perforation, proposed mechanisms including the pathogenesis due to the presence of specific angiotensin-converting
enzyme 2 (ACE-2) receptors located throughout the gastrointestinal tract, glucocorticoid steroid inflammatory suppression, in addition to the
documented adverse effects from tocilizumab which has been previously reported. In summary, tocilizumab may increase the risk of abdominal
perforation, especially when used in combination with steroids to treat COVID-19 because steroids may suppress clinical exam findings for

abdominal perforation.
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Introduction

Studies examining SARS-CoV-2 shedding using serial respir-
atory sampling have found that peak viral load occurs within
the first week of symptom onset; this increased viral replication
leads to a rapid increase in proinflammatory cytokines, acute
respiratory distress syndrome (ARDS), and organ failure.!?

IL-6 is a chemokine responsible for the elevation of inflam-
matory markers/acute phase reactants; inhibition of IL-6 pro-
duction has been linked with autoimmunity and chronic
inflammation. Elevated IL-6 levels in COVID-19 positive
patients have been thought to be associated with the severe
cytokine storm and inflammation during symptom onset.3
Elevated levels of IL-6 also lead to endothelial dysfunction and
vascular permeability; thus, the vascular dysfunction noted in
COVID-19 might be related to IL-6 levels.

IL-6 is an important marker of inflammation in the body
and has acted as an important predictive tool for COVID-19
severity. The importance of this IL-6 marker also suggests the
potential treatment of COVID-19 through monoclonal anti-
bodies targeting the IL-6 receptor. A drug of recent interest
has been tocilizumab, a monoclonal antibody/antagonist that
binds to the membrane and soluble forms of the interleukin
(IL-6) receptor in the body. Tocilizumab has shown efficacy in
treating diseases such as rheumatoid arthritis, cytokine release
syndrome, and Castleman’s disease.> However, Rosas et al
found that using tocilizumab did not significantly improve
clinical status or lower mortality in COVID+ patients after a
month.

Case Report

We present a 62-year-old male admitted with a past medical
history of hypertension, glaucoma, ADHD. He came to the
emergency room with concern for COVID-19. He reported
that over the past 4 to 6days before hospitalization, he felt
increasingly worse with dyspnea, dry cough, fatigue, and inter-
mittent fevers and chills. He also stated that he had decreased
appetite and intake with associated loose bowel movements 2
to 3 times a day over the 4-day timeframe. He complained of
body aches as well as pain in his chest when coughing. Denies
any nausea, vomiting, headache, dysuria, hematuria, or flank
pain.

In the ER, the patient was found to have a 4 L nasal cannula
oxygen requirement to maintain saturations greater than 90%.
A chest X-ray was obtained on admission and demonstrated
evidence of multifocal infiltrates consistent with viral pneumo-
nia. He was noted to have mild elevation in transaminases, and
his CRP was 137. He was started on steroids with weight-
based methylprednisolone 1mg/kg every 12hours and
Remdesivir. Infectious Disease was consulted for help with the
management of his case.

During the first week of hospitalization, mild transaminitis
likely secondary to the virus in etiology was noted in addition
to elevation of IL-6 (44.4pg/mL). He aspirated, and oxygen
requirements increased to 6 L. He continued to develop fatigue,
body aches, and dyspnea which had become very winded with
any movement. The initiation of 1 dose of tocilizumab was
recommended.
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Figure 1. Axial CT of the abdomen and pelvis. Diffuse colonopathy of the sigmoid colon with large amount of extraluminal air and fluid in the left
retroperitoneum, tracking through the left perirenal space into the left upper abdominal quadrant (white arrows).

Two days, it was noted that the patient had developed bilat-
eral lower abdominal fullness and subcutaneous emphysema,
with normal bowel function, without nausea or vomiting over
the past 48-hours. A CT of the abdomen and pelvis with con-
trast showed diffuse colopathy of the sigmoid colon with a
large amount of extraluminal air and fluid in the left retroperi-
toneum, tracking through the left perirenal space into the left
upper quadrant abdomen as seen in Figure 1. While bowel per-
forations are considered intraperitoneal in nature, our patient
developed subcutaneous emphysema secondary to a bowel per-
foration, explaining the retroperitoneal findings seen in Figure
1. There is also a 5.4 cm extraperitoneal abscess at the dome of
the bladder. He then underwent CT-guided drainage of the
pelvic abscess.

Two days after undergoing CT guided drainage of the pel-
vic abscess, a repeat abdominal CT revealed a decreased size of
pelvic abscess with drainage tube insertion. There was a persis-
tent area of increased fluid and gas accumulation overlying the
left iliac vessels. Gas tracking throughout the left retroperito-
neum, left upper abdomen, and left abdominal wall was also
noted. Two days later,a CT-guided placement of drain into the
left pelvis was performed. Cultures were collected and positive
for Enterococcus avium, Pseudomonas, E. coli, and Streptococcus
constellatus, and he was started on piperacillin/tazobactam.

One week after starting piperacillin/tazobactam, he under-
went an anterior resection, diverting loop ileostomy, open
appendectomy, drainage of pelvic abscesses, omental pedicle
flap, and a Jackson-Pratt drain placement. The operative find-
ings were also significant for moderately severe hepatic cirrho-
sis. On the second day postoperatively, he was transferred to
the surgical intensive care unit (SICU) due to an estimated
blood loss of 400 cc. He was taken into surgery for an explora-
tory laparotomy to control the hemorrhage from the inferior
mesenteric artery (IMA) stump.

Discussion

There are multiple proposed pathogenesis of perforation in
COVID-19 patients. The first is the presence of angiotensin-
converting enzyme (ACE 2) receptors in the GI tract, the sec-
ond is the thromboembolic phenomenon leading to ischemia,
the third is increased intraluminal pressure secondary to con-
stipation, the fourth is the neuroinvasive propensity of severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
leading to GI dilatation, and lastly a rare side effect of tocili-
zumab.* Anecdotally observed, many critically ill patients in
the intensive care unit with COVID-19 were more likely to
develop constipation and thus increase their intraluminal
pressure.’

Those critically ill patients with COVID-19 are typically
kept “nothing by mouth” or “NPO,” and it’s proposed that
many of these patients may develop ulceration due to stress-
related mucosal damage. This stress, in addition to constipa-
tion, leads to an increase in intraluminal pressure.* With
concerns to abdominal perforation in COVID-19 patients,
tocilizumab, an approved treatment by the CDC, has been
linked to such adverse effects. Asharaf and Papierniak® note a
higher incidence for GI perforation in patients with previous
corticosteroid use or preexisting diverticulitis. In addition, they
state that increased expression of IL-6 stimulates epithelial
proliferation, which was significantly reduced in patients at
higher risk of intestinal perforation.® It is also important to
mention that no adverse GI effects have been reported using
convalescent plasma.”

Tocilizumab, an IL-6 receptor antagonist, was initially
approved by the Food and Drug Administration (FDA) for
adults with moderate to severe rheumatoid arthritis and chil-
dren ages 2 and old with either active Polyarticular Juvenile
Idiopathic Arthritis or active Systemic Juvenile Idiopathic
Arthritis. One of the critical safety warnings associated with
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tocilizumab is the reported cases of gastrointestinal perfora-
tion, which was first noted during the Phase 3 clinical trials. Of
note, a history of lower GI perforation, diverticulitis, fistula,
and abscess were all associated with the risk of abdominal per-
foration. This was also noted in patients who were currently
taking methotrexate, nonsteroidal anti-inflammatory medica-
tion, and corticosteroids.® It has been noted that patients with
Rheumatoid arthritis taking tocilizumab had twice the risk of
developing gastrointestinal perforation than their equal coun-
terparts taking certain biologics like tumor necrosis factor
inhibitors (TNFis) and rituximab.? Monemi et all® states that
nearly 85% of these gastric perforations occurred in the lower
GI tract. Tocilizumab use has also been associated with the
pathogenesis of cytomegalovirus colitis in patients with
COVID-19 due to its immunosuppressive effects leading to
potential reactivation of latent infection.!!

Throughout the GI tract, there are increased ACE 2 recep-
tors lining the epithelium of the esophagus, stomach, duodenum,
and rectum. Here, SARS-CoV-2 can readily replicate and wreak
havoc in patient symptomatology ranging from diarrhea to con-
stipation.” In those patients with constipation, the increase in the
intraluminal pressure may go unnoticed if they are concurrently
being treated with steroids. This is because glucocorticoid ster-
oids can suppress the immune system, reduce wound healing
time, suppress inflammation, increase the risk of peptic ulcers
and tissue atrophy, and thus increase the risk for GI bleeding.
Specifically, multiple studies have shown that prolonged steroid
use may delay any symptom presentation of bowel perforation,
abdominal pain, and peritonitis. Due to the delayed symptom
presentation of gastrointestinal perforation, these patients have
an increased morbidity and mortality rate.!?

In conclusion, the use of glucocorticoid steroids in critically
ill COVID-19 increases the risk for gastrointestinal perfora-
tion and delays the diagnosis by mitigating the clinical presen-
tation. Tocilizumab has also been linked to several cases of
gastrointestinal perforation not only in patients receiving it for
rheumatoid arthritis but those critically ill patients with

COVID-19. Thus, if patients receive both glucocorticoid ster-
oids and tocilizumab and suffer from persistent abdominal
pain, gastrointestinal perforation must be ruled out.!3
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