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Introduction
COVID-19 is an infectious disease caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2). The dis-
ease was first identified in December 2019 in Wuhan [1], and 
has since spread globally, resulting in a pandemic affecting 
nearly every country in the world. As of July 15, 2020, more 
than 13.3 million cases have been reported in more than 
188 countries and territories, resulting in more than 580,000 
deaths [2].
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Abstract
Background: COVID-19 is an infectious disease that has been shown to cause an aggressive, viral pneumonia. In addition 
to worsening pulmonary function, the COVID-19 illness course may also be complicated by hypercoagulability and varying 
degrees of organ dysfunction. Here we describe a case of COVID-19 complicated by multi-organ dysfunction and acute 
necrotizing pancreatitis.

Case Presentation: A 57-year-old male with no past medical history presented with a week of flu-like symptoms, 
nausea, vomiting, and acute respiratory distress. Soon after presentation, the patient was intubated for profound 
hypoxia and went into cardiopulmonary arrest. Following resuscitation efforts, the patient sustained return of 
spontaneous circulation and was admitted to the medical ICU for further management. He quickly developed a range 
of metabolic and hematologic abnormalities, raising concern for dehydration, systemic inflammatory response, and 
multi-organ dysfunction. He was found to be COVID-19 positive by PCR testing. After 2 days in the MICU, the patient 
was successfully extubated; however, he demonstrated altered mental status and abdominal tenderness. CT abdomen/
pelvis demonstrated findings concerning for acute necrotizing hemorrhagic pancreatitis. There were no drainable fluid 
collections, and no role for operative intervention. The patient continued to worsen despite aggressive supportive care 
and 3 sessions of hemodialysis. Palliative care was eventually consulted, and after multiple goals of care discussions with 
the family, the patient was transferred to the medical floor for palliative and comfort measures where he ultimately 
expired one week later.

Conclusion: COVID-19 is an aggressive pulmonary infection that often leads to multi-organ dysfunction. Although care 
has primarily focused on the pulmonary system, including viral pneumonia, ARDS, and superimposed infections, it is 
important to recognize the various complications that may arise from patients who are critically ill with this infection. 
Necrotizing pancreatitis and other manifestations of organ dysfunction should remain on the differential for patients in 
the ICU.
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arin drip was continued at this time, due to early reports of 
microthrombi on autopsies resulting from hypercoagulable 
states. Institutional policy suggested heparin drips on pa-
tients with five times the upper limit of normal for d-dimers. 
The patient was started on pipercillin/tazobactam given con-

The most commonly observed presentations are pulmo-
nary in nature, ranging from asymptomatic infiltrates seen 
on chest radiograph, aggressive viral pneumonia, to ARDS 
[3]. To date, the exact pathophysiology is poorly understood, 
thought to involve a combination of entry through ACE2 lung 
receptors, cytokine storm with occasional hemophagocyt-
ic lymphohistiocytosis, and microthrombi that may lead to 
sudden cardiac or hypoxic events [4]. Recent data from the 
United States reports 14.2% of hospitalized patients required 
intensive care, of which many patients developed multi-or-
gan dysfunction [5].

Here we describe a case of COVID-19 resulting in multi-or-
gan failure and acute necrotizing pancreatitis. This case high-
lights the importance of considering a multitude of presenta-
tions throughout the clinical course of this infectious disease.

Case Presentation
A 57-year-old male with no past medical history presented 

to the ED with shortness of breath and respiratory distress. Of 
note, the patient had been seen in the ED one week prior for 
fever, chills, and shortness of breath. Since then, he had also 
developed nausea and vomiting. Soon after arrival on this 
presentation, the patient was intubated for profound hypox-
ia (SpO2 82% on non-rebreather mask), following which the 
patient was found to be in asystole. After cardiopulmonary 
resuscitation efforts, the patient sustained return of sponta-
neous circulation. The patient was started on a norepineph-
rine drip, phenylephrine drip, and sodium bicarbonate drip, 
and admitted to the medical ICU (MICU). A heparin drip and 
full-dose aspirin were also started at this time for presumed 
acute coronary syndrome.

Upon admission to the MICU, the patient had a tempera-
ture of 96.8 °F, heart rate of 82 bpm, blood pressure 99/79 
mmHg, mean arterial pressure of 83 mmHg, respiratory rate 
of 20 bpm, and oxygen saturation at 100%. His physical exam 
was notable only for bilateral lung crackles. His abdomen 
was soft, non-distended, with normal bowel sounds and no 
organomegaly. Initial ventilator settings were PEEP of 15 cm 
H2O, tidal volume 450 mL, FiO2 100%, and these were adjust-
ed as needed. Chest radiograph demonstrated clear lungs 
and endotracheal tube in good position. (Figure 1).

The patient had significant laboratory changes within a 
short time frame, from his initial encounter in the ED to his 
first morning in the MICU. His white count increased from 
23.23 × 109/L to 40.83 × 109/L, his platelets decreased from 
310 × 109/L to 173 × 109/L, and hemoglobin decreased from 
20.4 g/dL to 13.8 g/dL. Other notable labs upon admission to 
the MICU included sodium 180 mEq/L, potassium 5.5 mEq/L, 
BUN 154 mg/dL, creatinine 9.17 mg/dL, AST 1010 U/L and 
ALT 393 U/L (previously 93 U/L and 88 U/L respectively). Pro-
calcitonin was 41 ng/mL, which was presumed to be from a 
superimposed bacterial infection. Despite a normal chest ra-
diograph on initial presentation, the patient was found to be 
COVID-19 positive by PCR testing.

At this point, the patient’s clinical status and laboratory 
findings were presumed to be due to dehydration, shock liv-
er, and reactive leukocytosis from resuscitative efforts. Hep-

         

Figure 1: Chest Radiograph, day 1 of admission. A transcutaneous 
pacing pad projects over the right hemithorax. There are no focal 
consolidations, pleural effusions or pneumothorax. Endotracheal 
tube in place, with tip over the carina.

         

Figure 2: Chest Radiograph, day 4 of admission. Decreased lung 
volumes, with new mild perihilar opacities, possibly pulmonary 
vascular congestion or worsening atypical/viral infection consis-
tent with COVID.
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have changed management. Doppler exam demonstrated a 
normal caliber main portal vein without echogenic thrombus, 
and normal hepatopedal flow. General surgery and gastro-
enterology services were consulted and ongoing supportive 
care was recommended. There were no drainable fluid col-
lections and no role for operative intervention at this point in 
the patient’s course.

cern for superimposed bacterial infection, following which 
his lactate decreased from 17 mmol/L to 3.6 mmol/L. Various 
treatments including hydroxychloroquine, azithromycin, IL-1/
IL-6 inhibitors, intravenous immunoglobulin, convalescent se-
rum, vitamin C, and thiaminewere considered but these ther-
apies were withheld due to concerns for dysrhythmias and 
multi-organ failure. Treatment with methylprednisolone was 
started for a total of 5 days.

After two days in the MICU, the patient was successful-
ly extubated to 6 L nasal cannula. The patient was found to 
have poor mental status after extubation, though he was able 
to respond to simple commands. Given his acute renal injury 
and hypernatremia, nephrology services were consulted and 
the patient was started on a temporizing bumetanide drip 
with plans to initiate hemodialysis. There was also concern 
for DIC in the setting of multi-organ failure, therefore the 
heparin drip was discontinued, and vitamin K was adminis-
tered. Follow up chest radiograph demonstrated low lung vol-
umes with new mild perihilar opacities, possible pulmonary 
vascular congestion and/or worsening atypical/viral infection 
consistent with COVID (Figure 2).

On day 5 of patient’s admission, the patient’s hemoglo-
bin acutely dropped from 9.6 g/dL to 7.4 g/dL, and 2 units 
of packed red blood cells were administered. A physical ex-
amination revealed that he had new moderate abdominal 
tenderness without rebound or guarding. At this time, WBC 
were 32 × 109/L. Chest CT was notable for extensive bilater-
al ground glass opacities consistent with known COVID-19 
pneumonia (Figure 3). CT of the abdomen/pelvis without 
contrast revealed a diffusely edematous pancreas containing 
multiple areas of hypoattenuation with extensive peripancre-
atic inflammatory changes and fluid extending to the retro-
peritoneum. There was also hyperdense fluid, most consis-
tent with blood, surrounding the tail of the pancreas and ex-
tending along the left paracolic gutter (Figure 4 and Figure 5). 
No gallstones were seen on right upper quadrant ultrasound. 
A lipase was not ordered, as the patient met 2 out of 3 crite-
ria for pancreatitis (clinical exam and computed tomography 
findings). In addition, lipase and amylase levels would not 

         

Figure 3: CT Chest (lung window), axial view, day 5 of admission. 
Pattern of diffuse scattered ground glass opacity compatible 
with reported atypical pneumonia/viral infection COVID-19.

         

Figure 4: CT abdomen and pelvis, axial view, day 5 of admission. 
Findings concerning for extensive necrotizing hemorrhagic pan-
creatitis. At least two areas of hypoattenuation measuring 2.5 
× 2.2 cm and 2.2 × 1.7 cm in the body/tail the pancreas. These 
may represent walled off necrosis or developing abscesses. Mild 
diffuse colonic wall thickening, difficult to evaluate secondary to 
inadequate distention.

         

Figure 5: CT abdomen and pelvis, coronal view, day 5 of admis-
sion. See Figure 4 for report.
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pancreatic cells, as well as causing release of pro-inflammato-
ry cytokines and chemokines [10]. However, there have as yet 
been no reports of pancreatitis associated with coronavirus 
infection.

Although human case reports of coronavirus and pan-
creatitis are lacking, one case report confirmed coronavirus 
disease and pancreatitis in ferrets. This particular case doc-
uments the occurrence of suppurative pancreatitis and nec-
rotizing mesenteric steatitis in a young ferret concurrently, 
due to ferret coronavirus [11]. Though there are challenges 
in using animal models, early studies have shown similar viral 
replication and transmission in ferrets that may point to their 
potential use as an animal model for COVID-19 [12].

Conclusion
COVID-19 is an aggressive pulmonary infection that often 

leads to multi-organ dysfunction. Although much attention is 
given to treating superimposed infection, ventilatory and pul-
monary support, it is important to monitor patients closely for 
additional, less common sequelae of the disease. Vigilance is 
especially key for patients being treated in an intensive care 
setting, where a reliable history and physical exam often can-
not be fully performed due to patient sedation.
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