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Abstract: The novel coronavirus disease (COVID-19) was detected for the first time in China in De-
cember 2019. Soon after it was declared a pandemic. Main symptoms include fever, dyspnea, cough,
muscle pain, headache, anosmia and ageusia, however a growing body of evidence shows that other
organs can be affected. Gastrointestinal manifestations have been observed in a considerable num-
ber of patients and include abdominal pain, diarrhea and vomiting. The involvement of liver as well
as pancreas has been also described, however there are only a few cases of acute pancreatitis re-
ported in patients with COVID-19. Therefore, we present a case of 6-year-old child with mild acute
pancreatitis and COVID-19 pneumonia.
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1. Introduction

The coronavirus disease 2019 (COVID-19) is an infectious disease caused by Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and was described for the first
time in December 2019 in Wuhan, China [1]. A rapid spread of this disease was observed
and it was declared a pandemic on 11 March 2020 [2]. According to WHO, there are
99,363,697 confirmed cases of COVID-19, including 2,135,959 deaths as on 27 January 2021
[3]. The most common symptoms of COVID-19 include fever, dyspnea, cough, muscle
pain, headache, sore throat and loss of taste or smell. However, more organs have been
observed to be affected by SARS-CoV-2 over time. Involvement of nervous, digestive, re-
nal and cardiovascular systems were described in the course of COVID-19 [4,5]. Gastro-
intestinal (GI) manifestations were found in 10-15% of adult COVID-19 patients and in-
clude abdominal pain, diarrhea and vomiting [6]. Moreover, liver and pancreas involve-
ment has been also linked to SARS-CoV-2 infection. Among others, acute pancreatitis
(AP) is thought to be associated with COVID-19 [5,7-9]. Diagnostic criteria for AP include:
abdominal pain, elevated serum lipase/amylase activity (at least three times the normal
level) and characteristic findings in imaging studies (CT/MRI/ultrasonography). AP may
be diagnosed when two of three criteria are met. Biliary abnormalities are the most com-
mon etiology for AP, both in adults and children, however other possible causes should
be included in differential diagnosis (genetic, autoimmune, metabolic disorders, infec-
tious agents, pancreatic abnormalities, drug-induced injury) [10,11]. It is well known that
AP may also occur secondarily to viral infection-cytomegalovirus, Coxsackie virus, Ep-
stein—-Barr virus, hepatitis A, B, E, herpes simplex, HIV, mumps, measles and varicella-
zoster viruses were described as possible causative agents. Therefore, it is suspected that
SARS-CoV-2 may also cause pancreas injury. The coronavirus, thanks to very similar
spike protein 3-D structure, uses the angiotensin-converting enzyme 2 (ACE 2) receptor

Pediatr. Rep. 2021, 13, 552-557. https://doi.org/10.3390/pediatric13040065

www.mdpi.com/journal/pediatrrep



Pediatr. Rep. 2021, 13

553

to gain cellular entry to host cells. ACE 2 receptors are widely expressed in epithelial tissue
of the lung, as well as gastrointestinal system including the pancreas [12,13]. Potential
mechanisms involved in the physiopathology of pancreatic injury in patients with
COVID-19 include the direct cytopathic effects caused by entering the cell through ACE 2
receptors, indirect systemic inflammatory and immune-mediated cellular responses, vi-
rus-related lipotoxicity from unsaturated fatty acids (UFAs) causing hiperlipasemia and
drug-induced pancreatic damage caused by non-steroidal anti-inflammatory drugs
(NSAIDs) and corticosteroids Figure 1 [7,13]. The histopathological pancreatic changes
associated with SARS-CoV-2 infection are as follows: degeneration of the islet cells, pan-
creatitis (from microscopic acute inflammation to necrotic-hemorrhagic lesions) [7,14]. In
the literature there are cases of acute pancreatitis in the course of COVID-19, but only a
few cases have been described in children [15-18]. The coexistence of AP and SARS-CoV-
2 infection causes increased systemic inflammatory response, contributed to the worsen-
ing of the patient’s clinical state. COVID-19 positive patients with AP had a greater risk
of developing severe AP, local complications and persistent organ failure. Their hospital
stay was longer, the intensive care unit admission rate higher and mortality increased
compared to COVID-19 negative patients with AP [19,20]. We report a case of a child with
mild acute pancreatitis and COVID-19 pneumonia.
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Figure 1. The physiopathology of pancreatic involvement in the course of COVID-19 disease.

COVID-19—coronavirus disease 2019, ACE 2—angiotensin-converting enzyme 2,
UFs—unsaturated fatty acids

Case report:

A 6-year-old, previously healthy female was admitted to the Department due to the
first episode of acute pancreatitis. The patient was transferred from another medical cen-
ter, where she had presented with epigastric pain, vomiting as well as three-day history
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of mild cold-like symptoms. Laboratory tests that had been done there revealed leukocy-
tosis with neutrophilia, significantly elevated amylase and lipase activity (910 IU/L —nor-
mal range: 28-100 IU/L, 4159 IU/L —normal range: 13-60 IU/L, respectively), but her ab-
dominal ultrasonography was normal. On admission the patient appeared uncomforta-
ble, complained of abdominal pain, but her vital signs were stable and within normal val-
ues. Examination revealed abdominal distension and tenderness to palpation of the epi-
gastric region, signs of dehydration, tachycardia and eye redness after exotropia surgery
(October 2020). Laboratory studies demonstrated markedly elevated total and pancreas-
specific serum amylase and lipase activity, leukocytosis with neutrophilia, increased con-
centration of D-dimers, interleukin-6 and fibrinogen. Other blood count parameters, C-
reactive protein (CRP), procalcitonin (PCT), liver and kidney function tests were within
normal range. Transabdominal ultrasonography demonstrated moderate pancreas en-
largement (head —21 mm, body —12 mm, tail—20 mm), reduced echogenicity of the organ
and moderate amount of free fluid in the lesser pelvis and the right iliac fossa, cholelithi-
asis was ruled out. In differential diagnosis trauma, biliary and pancreatic abnormalities,
infections (hepatitis B, C, cytomegalovirus, Epstein-Barr virus, rotavirus, adenovirus, no-
rovirus, Chlamydia pneumoniae, Mycoplasma pneumoniae, Toxocara, Toxoplasma, par-
asites in stool), metabolic disorders (hypercalcemia, hypertriglyceridemia, diabetic ke-
toacidosis), presence of underlying systemic disease, autoimmune and medication-asso-
ciated pancreatitis were ruled out. Genetic testing was not performed because it was the
first episode of AP. Due to the presence of cold-like symptoms the girl was tested for
COVID-19 and her nasopharyngeal swab (using reverse transcriptase—polymerase chain
reaction (RT-PCR) method) was positive for SARS-CoV-2. Chest radiography showed ac-
centuated picture of the stroma in the perihilar region of the left lung and lung paren-
chyma consolidations. Taking all this into consideration, SARS-CoV-2 infection was con-
firmed as potential cause of AP. Patient’s parent consent was taken for this case report.
The patient was consulted by a cardiologist due to observed tachycardia (130-150
heart beats/minute)-cardiac enzymes were within normal range and electrocardiogram
did not reveal any abnormalities. Parameters of hemostasis as well as inflammatory mark-
ers were analyzed by a hematologist together with infectious diseases specialists who rec-
ommended introducing low-molecular-weight heparin (enoxaparin 1 mg/kg once daily)
due to significantly elevated level of D-dimers. In the first two days of hospitalization
enteral nutrition was withheld, the patient was given intravenous fluids, non-opioid an-
algesics and enoxaparin in the recommended dose. Realimentation was started on the
third day of hospitalization. Initially the patient was fed with protein liquid peptide-based
diet (Peptamen), then low-fat diet was administered with good tolerance. Abdomen—pel-
vis contrast enhanced computed tomography (CECT) and chest high-resolution com-
puted tomography (HRCT) were performed on the7th day of hospitalization. Abdomen-
pelvis CECT demonstrated moderate pancreas enlargement (head—25 mm, body—13
mm, tail—19 mm), heterogenous contrast enhancement of the organ and hyperdense area
near the pancreas head size 22 x 19 mm visible in arterial phase —most likely the ascending
duodenum with thickened wall up to 7.5 mm, no peripancreatic fluid collection was
showed. Chest HRCT demonstrated accentuated picture of the lung stroma and subpleu-
ral pulmonary nodule in segment 10 of the left lung. On discharge a downward trend in
pancreatic enzymes activity was achieved. Dynamics of selected laboratory parameters
(pancreatic enzymes, inflammatory markers, potential predictors of the severity of AP) is
presented in Table 1. The patient was educated about low-fat diet and need for Peptamen
supplementation by a dietitian and after eight days was discharged home.
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Table 1. Dynamics of selected laboratory parameters (pancreatic enzymes, inflammatory markers,
potential predictors of the severity of AP).

Parameter On After 24 After 48 After 72

(Normal Range) Admission Hours Hours Hours On Discharge
Amylase
1 1224 74 272 141
(28-100 TU/L) 083 >
Pancreatic
amylase 1124 685 236 111
(13-53 U/L)
Lipase
42 22 14 1 281
(13-60 TU/L) 50 3225 39 516 8
CRP
<0. 31 8.47 . <0.
(0-5 mg/L) 0.6 3.3 5.05 0.6
PCT
<0. <0.
(0-0.5 ng/mL) 0.05 0.05
WBC
(4-12 x 109/uL) 14.4 14.56 14.36 717 5.03
HGB
12.4 11. 10.4 10. 11.1
(12-15.5 g/dL) 8 0 05
PLT
(140450 480 470 477 407 471
103/uL)
D-dimers
(0-500 ng/mL) 1639 3934 8403 757
Fibrinogen
4 12
(200-360 mg/dL) 09 306 0
IL-6
11.18 442
(0-7 pg/mL)
Albumin
4.32 4. .
(3.8-5.4 g/dL) 3 39 389
Ca
(2.19-2.69 2.33 2.38 243
mmol/L)
Creatinine
(0.32-0.59 0.36 0.43 0.39 0.32 0.3
mg/dL)
Urea 27 23 23

(0-50 mg/dL)
CRP—C-reactive protein, PCT —procalcitonin, WBC —white blood cells, HGB—haemoglo-
bin,PLT—platelets, IL-6 —interleukin 6, Ca—calcium.

2. Discussion

Gastrointestinal involvement has been reported in patients with COVID-19 with a
prevalence of approximately 10% in both adults and children [21,22]. Most common
symptoms include diarrhea, nausea or vomiting and abdominal pain, however recent ev-
idence shows that other organs such as liver or pancreas can also be affected [5,7]. The
angiotensin-converting enzyme 2 receptor has been suggested to play a central role in
patomechanism of GI tract symptoms as it was established a functional receptor for SARS-
CoV-2 enabling it to enter the host cells. ACE 2 receptor is mostly expressed in alveolar
cells of the lungs, however it was also found in gastrointestinal tract [23] Interestingly,
increased expression of ACE 2 receptor was found in endocrine cells of the pancreas and
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suggested to be a cause of acute diabetes mellitus in patients with SARS-CoV infection
during its outbreak in 2002-2004 [24]. Presence of ACE 2 receptor in pancreatic cells may
also serve as a potential entry for SARS-CoV-2 and lead to acute pancreatitis in the course
of COVID-19. We presented a case of a 6-year-old girl with a diagnose of acute pancreatitis
in the course of COVID-19. Her main complaints were vomiting and epigastric pain, she
had a three-day history of cold-like symptoms, however there were no signs of respiratory
distress or fever. She was unvaccinated against COVID-19 and her previous SARS-CoV-2
infection status was negative. The severity of AP was classified as mild because no organ
failure and local or systemic complications were observed. So far there are only a few case
reports regarding the coexistence of SARS-CoV-2 infection and pancreatitis in pediatric
patients. Samies et al. reported three cases of acute pancreatitis in children younger than
16 years old who tested positive for SARS-CoV-2. Similar to our patient, the course of AP
was rather mild and there were no signs of respiratory distress. Only one girl had a single
gallstone, that could potentially suggest biliary etiology of the disease, in two patients no
other possible causes could be found [18]. Suchman et al. presented a retrospective anal-
ysis of 8159 pediatric patients of which 112 tested positive for SARS-CoV-2. Thirteen pa-
tients were diagnosed with acute pancreatitis (prevalence 0.16%) and only two of them
had COVID-19. According to their study, the prevalence of AP in children with COVID-
19 was higher than in the non-COVID-19 population (1.8% vs. 0.14%, respectively) [15].
Other reports include a case of a 7-year-old girl that developed necrotizing pancreatitis
two weeks prior to her positive test for SARS-CoV-2 infection and a case of a 10-year-old
patient with an acute pancreatitis as a presentation of multisystem inflammatory syn-
drome in children (MIS-C) [16,17]. In most children AP has a non-fulminant course that
resolves without complications with supportive care [11]. Additionally, when COVID-as-
sociated, the manifestation is indolent due to an immature immune system. To sum up,
since pancreas involvement is observed in patients with COVID-19, it seems important to
assess amylase and lipase, especially when abdominal pain or vomiting are among re-
ported symptoms.
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