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Effective treatment of severe acute pancreatitis
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In December 2019 the coronavirus disease 2019
(COVID-19) caused by Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2) was reported for
the first time in Wuhan, China [1], and it subsequently
rapidly spread to the rest of the world. On 11% March
2020 COVID-19 was declared a pandemic by the World
Health Organisation [2]. The most common symptoms
are fever, cough, shortness of breath, fatigue, myalgia,
and loss of smell and taste [3], but gastrointestinal
symptoms like vomiting, diarrhoea, and abdominal
pain are also reported [4, 5]. SARS-CoV-2 uses angio-
tensin-converting enzyme (ACE) 2 as an entry receptor
to infect host cells [6]. The highest ACE 2 expression
was found in alveolar cells of the lungs [7], but also in
the heart, kidneys, and gastrointestinal tract, including
the pancreas. To date, it is not known if SARS-CoV-2
can cause pancreatic cell damage leading to acute
pancreatitis, but in many cases serum lipase and am-
ylase levels are elevated [8]. A study also showed that
patients with history of acute pancreatitis may be
more susceptible to COVID-19, but the mechanism of
this phenomenon is not known yet [9]. Many severe
COVID-19 patients develop acute respiratory distress
syndrome (ARDS), which is the most serious complica-
tion of SARS-CoV-2 infection [10]. It has been reported
that a systemic inflammatory syndrome called cytokine
release syndrome (CRS) is responsible for the develop-
ment of ARDS in SARS-CoV-2 infection, which leads to
pulmonary fibrosis and organ failure. In this pathophys-
jological process interleukin-6 (IL-6), and B and T cells
play key roles [11]. Tocilizumab (TCZ) is a monoclonal
antibody that competitively inhibits the binding of IL-6
to its receptor (IL-6R). This mechanism blocks receptor

complex signal transduction to inflammatory mediators
responsible for B and T cell activation and inhibits cy-
tokine storm [12]. IL-6 pathway blocking can be a new
method for the treatment of severe COVID-19 patients
[13], and tocilizumab is expected to become an effec-
tive drug against COVID-19, but currently scientific data
are limited. One study showed that TCZ might reduce
mortality in patients with severe COVID-19 pneumonia
[14], but to date there have been no human studies
evaluating tocilizumab in the treatment of acute pan-
creatitis. U.S. Food and Drug Association (FDA)-approved
phase Ill randomised controlled trials on tocilizumab
are ongoing [15]. We report the first (to date) case
study of a patient with severe acute pancreatitis and
COVID-19 pneumonia treated effectively with tocili-
zumab.

On April 4, 2020 a 38-year-old male with late
oedematous moderate acute pancreatitis, hepatic stea-
tosis, hepatosplenomegaly, and alcohol dependence
was admitted to the Central Clinical Hospital of the In-
terior and administration in Warsaw, Poland (hospital
designated for SARS-CoV-2 infected patients only) with
positive SARS-CoV-2 molecular test result on 39April
2020. He had previously been hospitalised for 2 weeks
in another medical centre due to severe acute pancrea-
titis presenting with acute-onset upper abdominal pain,
metabolic acidosis, and features of multi-organ failure.
Empiric antimicrobial therapy with vancomycin and im-
ipenem-cilastatin intravenously and total parenteral
nutrition (TPN) were administered there. On 27t March
2020 he underwent chest high-resolution computed
tomography (HRCT) and abdomen-pelvis contrast-en-
hanced computed tomography (CECT) scans, which
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showed diffuse enlargement, shaggy contour of the
pancreas without contrast enhancement of pancreatic
neck, body, and tail, oedema and blurring of peripancre-
atic fat planes, acute peripancreatic and intraperitoneal
fluid collection (Computed Tomography Severity Index
(CTSI) — 8 points), bilateral atelectasis in lower lung seg-
ments, and pleural fluid collections up to 24 mm on the
left side and up to 18 mm on the right side. No
COVID-19 imaging findings were shown. The patient
was transferred to our hospital to continue the treat-
ment due to SARS-CoV-2 infection. At admission the
patient was in good clinical condition and presented
mild shortness of breath without cough or abdominal
pain. He did not have a history of contact with SARS-
CoV-2 infected person. His physical examination re-
vealed fever with body temperature of 38°C, arterial
blood pressure of 150/92 mm Hg, tachycardia of
124 beats per minute, respiratory rate of 20 breaths per
minute, and oxygen saturation of 91% while breathing
ambient air. The contour of the abdomen was slightly
prominent and distended. There was no abdominal ten-
derness or rebound pain. No oedema was observed in
lower limbs. Physiological reflexes were present. Labo-
ratory tests showed moderate anaemia, hypoalbumi-
naemia, hypocalcaemia, increased level of C-reactive
protein (CRP), aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), y-glutamyl transpeptidase
(GGTP), lactate dehydrogenase (LDH), lipase, and plate-
let (PLT) count (Table I). Venous blood gas analysis (ox-
ygen flow 3 /min by nasal catheter) showed no signifi-
cant abnormalities. After admission the patient received
paracetamol 1000 mg four times a day intravenously
and oxygen supplementation through a nasal cannula
at a flow of 34 |/min, and his oxygen saturation in-
creased to 95%. Vancomycin 1000 mg twice a day, mer-
openem 1000 mg three times a day intravenously, and
dalteparin 7500 IU once a day subcutaneously were
administered. According to current recommendations of
the Hospital’s Therapeutic Committee, chloroquine
500 mg orally twice a day was administered. Blood and
urine culture tests were negative. The patient was test-
ed for hepatitis B surface antigen, hepatitis C antibod-
ies, and human immunodeficiency virus (HIV) antigen,
which were negative. The patient was provided with
a mechanical soft diet with good clinical tolerance. On
day 2 his vital parameters were stable, and he received
oral azithromycin 500 mg daily. On days 3 through 6 of
hospitalisation the patient’s vital parameters remained
stable except fever at 37.5-39.1°C (despite paracetamol
and metamizole treatment), mild dry cough, and short-
ness of breath with oxygen saturation at 91-94% while
breathing ambient air. The nasal cannula was ex-
changed for an oxygen mask at a flow rate of 5-6 |/min.
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Laboratory tests performed on days 4 and 5 showed
that CRP and procalcitonin (PCT) levels were increased
(Table 1). On day 3 an abdomen-pelvis CECT scan was
performed and compared to previous CECT (27t March
2020), which showed necrosis of more than 50% of
pancreatic parenchyma (body and tail), peripancreatic
and along Gerota’s fascia fluid collections, and acute
necrosis collection (ANC) along the greater curvature of
the stomach with dimensions of 88 x 70 x 125 mm —
CTSI - 8 pts (Figures 1 A and B). On day 5 a chest X-ray
was performed and showed diffused bilateral alveolar
consolidations (Figure 2). On day 6 abdominal ultra-
sound and emergency chest HRCT were performed.
HRCT showed widespread, multifocal, bilateral ground-
glass opacities (GGO) typical for COVID-19 pneumonia
(Figure 3 A) and ultrasound showed hepatic enlarge-
ment up to 180 mm, enlargement of pancreas up to
30 mm and fluid collection 120 x 60 mm located around
head of pancreas and along the left anterior renal fas-
cia. On the same day vancomycin was discontinued, and
the patient received lopinavir/ritonavir 400 mg/100 mg
orally twice a day. The next day the patient’s body tem-
perature was still increased up to 39.4°C, and CRP and
D-dimers levels increased. A serum IL-6 level test was
performed. Later at night, due to persistent fever, in-
creased serum IL-6 level (367 pg/ml), and after multidis-
ciplinary consultation, the patient received tocilizumab
(Roche, Basel, Switzerland) 800 mg intravenously to in-
hibit cytokine storm syndrome. There were no adverse
reactions during and after the infusion. On day 8 the
patient’s condition improved and body temperature was
normal. On day 10 CRP level (33.9 mg/l) dramatically
decreased, the patient’s oxygen saturation improved to
98% while breathing ambient air. Meropenem was dis-
continued, and rifaximin 400 mg orally twice a day was
administered. On day 12 abdominal ultrasound showed
112 x 45 x 60 mm peripancreatic fluid collection (as in
previous abdominal ultrasound examination), parenchy-
mal heterogenicity of body and tail of pancreas, and
spleen enlargement up to 127 mm. On day 13 a naso-
pharyngeal swab test for SARS-CoV-2 nucleic acid was
negative, CRP level (10.7 mg/|) decreased, and red blood
cell morphology improved showing elevation of RBC
count, and HCT and HGB level (Figure 4). Chloroquine
was discontinued. The next day retesting of nasopharyn-
geal swabs for SARS-CoV-2 nucleic acid was negative and
control chest HRCT showed significant regression of GGO
and reduction of pleural fluid collection (Figure 3 B).
On day 15 (18" April 2020), due to clinical and laborato-
ry improvement without the need for oxygen supple-
mentation and negative SARS-CoV-2 swabs tests, the
patient was discharged from the hospital with advice of
undertaking control abdominal ultrasound within
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Table I. Laboratory tests before and after tocilizumab infusion

Parameter Normal range Before tocilizumab After tocilizumab

D -5 D-3 D-2 DO D1 D3 D6
Albumin [g/dl] 3.5-5.2 2.66 2.99
Total protein [g/dl] 6.4-8.3 5.86 6.81
ALP [U/1] 40-129 97 18
GGTP [U/] 8-61 239 106 128
ALT [U/1] 5-41 85 43 50 45
AST [U/1] 5-37 103 34 35 31
Total bilirubin [mg/dl] 0.3-1.2 0.48 0.41 0.42
Ca?* [mmol/1] 2.09-2.54 176 2.15
K* [mmol/l] 3.5-5.3 4.01 431 4.53 4.71 4.49 4.59 4.85
Na* [mmol/|] 135-145 136 139 133 139 139 135 135
CRP [mg/l] 0-5 189.4 152.8 146.4 196.6 176.2 33.9 10.7
PCT [ng/ml] 0.0-0.5 0.51 0.71 0.58
D-dimer [ug/| FEU] 0-500 6238 15694 24500
Total cholesterol [mg/dl] 0-190 67 103
Glucose [mg/dl] 70-99 113 91
Creatinine [mg/dl] 0.7-1.2 0.69 0.64 0.62 0.62 0.64 0.65 0.94
EGFR [ml/min] 128 140 145 145 140 139 90
Urea [mg/dl] 17-49 15 17 20 13
LDH [u/1] 135-225 633 463 443 469
Lipase [U/1] 13-60 133
Amylase [U/] 28-100 44 44 49
White cell count [x 10°/1] 4.5-10.0 8.47 8.03 6.55 6.99 4.33 5.95 10.2
Red cell count [x 10*%/1] 4.7-6.1 3.44 3.48 3.21 333 3.48 3.8 4.39
Haemoglobin [g/dl] 14.0-17.0 9.9 10 9.3 9.7 9.8 10.8 12.6
Hematocrit (%) 42.0-52.0 30.9 32.1 29.3 30.2 315 341 38.1
Platelet count [x 10°/1] 150-400 461 583 280 605 640 750 730
Neutrophil count [x 10%/1] 1.9-7.0 6.5 5.89 4.49 5.21 2.51 3.06 541
Lymphocyte count [x 10%/1] 0.9-5.0 1.21 1.29 1.35 0.98 1.16 1.86 2.99
INR 0.9-1.2 1.43 1.47 1.42 1.36 1.27
Prothrombin time [s] 9.4-12.5 15.9 16.3 15.7 15.1 14
APTT [s] 25.4-36.9 317 33.2

D —days before and after tocilizumab infusion.
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Figure 1. Abdomen and pelvis CECT images on day 3 of hospitalization and 10 weeks after discharge.
A, B — CECT images on day 3 show oedema and necrosis of pancreatic parenchyma (body and tail), per-
ipancreatic fluid collections, and acute necrosis collection (ANC) along greater curvature of stomach.
C, D — CECT images 10 weeks after discharge shows regression of pancreatic oedema and peripancreatic
fluid and evolution of ANC to sterile WON

Figure 2. Chest X-ray performed on day 5 show-
ing diffused bilateral alveolar consolidations typ-
ical in COVID-19 pneumonia
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3-4 weeks, and chest HRCT and blood tests within 2
months. Control ambulatory abdominal ultrasound per-
formed on 3" June 2020 revealed 130 x 55 x 40 mm
inflammatory changes around the head of the pancreas,
body and tail heterogenous necrosis, and 130 x 55 x 40
mm peripancreatic and along anterior renal fascia fluid
collection. CRP level (7.6 mg/l), blood morphology pa-
rameters, sodium, potassium, transaminases, ALR GGTR
bilirubin, amylase, lipase, creatinine, urea, and TSH were
within normal range (Table I). On 1%t July 2020 control
chest HRCT, abdomen-pelvis CECT, and blood tests were
performed. Chest HRCT showed no pulmonary consoli-
dations (Figure 3 C). Abdomen-pelvis CECT revealed re-
gression of pancreatic oedema and peripancreatic fluid
collection, necrosis of more than 50% of pancreatic pa-
renchyma (poor contrast enhancement of body and tail
parenchyma as previously), 61 x 42 x 38 mm encapsu-
lated wall-off necrosis (WON) along the greater gastric
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Figure 3. Chest HRCT images on day 6, day 14 of hospitalisation, and 10 weeks after discharge. A — Chest
CT image on day 6 shows ground glass subpleural opacities in both lungs typical in COVID-19 pneumonia.
B — Chest CT image on day 14 (7 days after tocilizumab dose) shows regression of ground glass opacities.
C — Chest CT image 10 weeks after discharge shows no significant abnormalities in both lungs
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Figure 4. Blood morphology tests and CRP levels before and after tocilizumab infusion show a significant
decrease in CRP level, a decrease of WBC count on the first day, and an increase on the second day after

infusion and an increase in RBC count and HGB level

curvature (previously ANC 88 x 70 x 125 mm), encapsu-
lated 78 x 32 x 180 mm WON along the left anterior
renal fascia down to the descending colon, and splenic
vein thrombosis with collateral vessel compensation
(Figures 1 C and D). After hospital discharge the patient
experienced only mild abdominal pain periodically
a couple of times a month, mainly after dietary mis-
takes; no other symptoms were reported, and his phys-
ical examination showed no significant abnormalities.
Outpatient follow-up was continued throughout
2.5 months with good outcome.

Pancreatic injury (described as increased serum am-
ylase and lipase levels) can occur during SARS-CoV-2
infection with a prevalence of COVID-19 greater among
patients with a history of acute pancreatitis [9]. It is still
not clear whether SARS-CoV-2 can induce viral pancre-
atic inflammation. We report a 38-year-old male with

COVID-19 pneumonia and severe acute pancreatitis of
probably alcoholic aetiology. At admission to the hospi-
tal the patient presented with signs and symptoms of
acute pancreatitis without typical COVID-19 manifesta-
tion. After a couple of days a chest HRCT showed typical
COVID-19 findings. The patient’s condition deteriorat-
ed, he had fever up to 39.4°C, high CRP and IL-6 levels,
and anaemia. There were no evident effects of antiviral
medicine, and tocilizumab was administered. Within
3 days after tocilizumab infusion the patient’s CRP level
and body temperature significantly decreased, his HGB
level increased, and after 7 days the pulmonary changes
regressed. The patient’s condition and respiratory effi-
ciency improved. Control HRCT performed 7 days after
tocilizumab infusion showed regression of ground-glass
opacities in both lungs. Sterile necrosis of pancreatic pa-
renchyma developed to encapsulated sterile walled-off

Gastroenterology Review 2020; 15 (3)
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necrosis without further complications. These observa-
tions show that tocilizumab might be effective against
inflammatory response in COVID-19. The only observed
side effect of tocilizumab infusion was a decrease in
WBC count on the second day, which is already a well
reported side effect. It is difficult to determine the ef-
fectiveness of tocilizumab in patients with acute pan-
creatitis and COVID-19 pneumonia. Studies performed
in 2016 and 2017 showed that tocilizumab may be sig-
nificantly effective in experimental severe acute pan-
creatitis and acute lung injury in rats models [16, 17];
however, other study showed that pancreatitis may be
caused by tocilizumab-induced hypertriglyceridaemia
[18]. Data on humans is still limited, and we need more
information about the incidence, course, and outcome
of acute pancreatitis associated with COVID-19 pneu-
monia. We report on the first (to date) case study of
a patient with COVID-19 pneumonia associated with
acute pancreatitis effectively treated with tocilizumab.
Understanding the mechanisms of SARS-CoV-2-related
pancreatic injury is crucial to create appropriate strate-
gies of therapy in this group of patients.
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