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The association between COVID-19 and acute pancreatitis (AP) has been extensively analyzed in recent research
and review papers worldwide. It should be noted that most studies have focused on AP as a COVID-19 complica-
tion and/or an extra-pulmonary manifestation of the disease, although the investigation reports on the cases of
prior pancreatitis and subsequent COVID-19 infection are limited.

The aim of this case report is to describe the treatment protocol and clinical outcome of a patient with acute
necrotizing pancreatitis who developed nosocomial COVID-109..

CASE PRESENTATION. The data were collected from patient S., a 42-year-old male admitted with AP to the inten-
sive care unit of Kyiv City Clinical Emergency Hospital, in October 2020. This study was reviewed and approved
by the local Ethics Committee (Protocol No 25-15-60). The patient signed written informed consent to partici-
pate in the study, after having been informed of all relevant aspects that could influence his decision.

The patient, primarily diagnosed with AP, was admitted to the hospital without a PCR test for detecting SARS-
CoV-2.21 days after his admission to the hospital, the patient developed COVID-19. AP progression to severe AP
with infected necrosis, the development of systemic inflammatory response syndrome and multiple organ failure
necessitated operative pancreatic debridement, which was postponed due to severe acute respiratory failure.
Operative pancreatic debridement was performed on the 45th day of hospital stay after the resolution of COVID-
19-associated pneumonia. The postoperative period was typical for the disease severity and the extent of the
surgery, and was complicated by external pancreatic and colonic fistulas. The length of hospital stay for this
patient was 115 days which included 20 days of treatment and monitoring in the intensive care unit due to pneu-
monia. He was discharged after clinical symptom improvement.

Concrusions. It is imperative to screen patients presenting with AP for SARS-CoV-2 in order to avoid misdiag-
nosis and inappropriate treatment strategy. Further detailed investigation of mechanisms of pancreatic injury in
patients with SARS-CoV-2 is necessary.
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The association between Coronavirus disease 2019
(COVID-19) and acute pancreatitis (AP) is com-
prehensively presented in numerous case reports,
a few case cohort studies and review papers since
the onset of the COVID-19 outbreak [4, 5, 7].
It’s currently assumed that the causative agent of
COVID-19 (severe acute respiratory syndrome
coronavirus 2, or SARS-CoV-2) has a wide range
of cellular targets including those in the lungs,
kidneys, liver, heart, brain, blood and etc. [19].
The multitarget nature of COVID-19 infection
can be primarily explained by the expression of
angiotensin-converting enzyme 2 (ACE2) in vari-
ous organs, since it acts as the receptor to which
the SARS-CoV-2 Spike glycoprotein (S) binds to
invade the cells [11].

Consequently, COVID-19 can induce numerous
extrapulmonary manifestations including gastroin-
testinal (GI) ones. GI manifestations of COVID-19
most commonly include but are not limited to dys-
geusia, nausea, vomiting, diarrhea, and abdominal
pain [15]. In the pancreas, SARS-CoV-2 receptive
molecules are expressed by exocrine cells, B-cells,
as well as pericytes [14]. Most of the studies focus
on COVID-19-associated AP [5]. However, the in-
formation on the cases of nosocomial COVID-19 in
AP patients is scarce [8]. Prognosis of AP course
and evaluation of the disease severity in presence of
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nosocomial COVID-19 are quite complicated, and
require the accumulation and analysis of clinical ex-
perience. This case report describes the treatment
protocol and the clinical outcome of the patient
with acute necrotizing pancreatitis and concomi-
tant nosocomial COVID-19.

Case presentation

Herein we report the case of treatment of the patient
with AP who developed nosocomial COVID-19.
Written informed consent was obtained from the
patient and the local Ethics Committee approved
the publication of the case (Protocol No 25-15-60).
A 42-year-old obese male patient S. with abody mass
index (BMTI) of 35 kg/m? and suspected AP was de-
livered to the Kyiv City Clinical Emergency Hospi-
tal by the medical team of the Center for Emergency
Care and Disaster Medicine, Kyiv, on October 17,
2020. On admission, the patient, presenting with
pain of 9-hour duration, reported long-term alcohol
intake and fatty food consumption prior to seizures.
The patient claimed that he didn’t have any contact
with a COVID-19-positive person as well as any
symptoms of viral disease. For these reasons, diag-
nostics of COVID-19 was not conducted. Physical
examination revealed abdominal bloating, sharp
pain in the epigastric region, weakened peristalsis,

Table 1. Laboratory findings throughout the course of the disease

Parameter Day 1 Day 66 Day 80 Day 87 reil’z::'lzr(iit::r}llge
Hemoglobin, g/L 181 62 79 95 130—160
Hematocrit, % 54 20 26 31 40—48
RBC count, 105/pl 5.4 2.2 2.7 3.2 4.5—59
WBC count, 10%/ul 18.2 6.4 11.3 9.7 3.9—10
PLT count, 103/pl 410 198 513 454 180—320
Aspartate aminotransferase (AST), pukat/L 0.48 0.19 0.41 0.56 0.1—0.45
Alanine aminotransferase (ALT), ukat/L 0.44 0.37 0.42 0.45 0.1—0.68
a-amylase (AML), U/L 365.0 39.9 41.0 234 12—32
Glucose, mmol/L 30.2 8.7 8.4 10.7 3.3—6.5
Creatinine, pmol /L 190 151 67 83 71—106
Blood urea nitrogen, mmol /L. 8.2 2.0 7.3 10.0 2.5—8.3
Total serum protein, g/L 50 54 70 71 60—83
Total bilirubin, umol /L 30.5 10.5 10.2 12.4 2—21
Direct bilirubin, 0—5 pmol /L 8.0 2.3 1.8 2.9 0—5
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and dry tongue. The patient was hemodynamically
stable and presented with a heart rate of 112 beats
per minute, blood pressure of 158/90 mm Hg, and
a temperature of 37.5 °C. Controlled hypertension
was reported by the patient as the only comorbidity.
The admission laboratory testing showed elevated
blood amylase, pronounced leukocytosis, increased
total and direct bilirubin (Table 1).

Elevated creatinine level (190 umol/L) indicat-
ed moderate renal failure according to the revised
Atlanta classification and Marshall scoring system
[3]. Furthermore, the patient was diagnosed with
new-onset diabetes mellitus considering an increase
in blood glucose to 30.2 pmol /L. Ultrasound of the
abdomen showed enlarged and edematous pancreas,
as well as free fluid in the abdominal cavity. A chest
X-ray on admission didn’t not exclude moderate left
lower lobe pneumonia and left-sided hydrothorax.

According to the local protocol, the patient was
admitted to the intensive care unit, where his condi-
tion was managed using the «rule of four catheters»
(a catheter for epidural anesthesia, the placement
of an enteral feeding probe beyond the ligament
of Treitz, the central vein catheterization, the pro-
grammed laparocentesis with evacuation of 250 ml
of fluid) [18]. In the intensive care unit, the patient
underwent fluid resuscitation with balanced isoton-
ic crystalloid solutions (5.6 L/24 h), epidural anal-
gesia (bupivocaine 3 ml every 3 hours) with blood
pressure control and enteral tube feeding (25—35 %
of the total fluid volume) as well as received panto-
prazole 120 mg/24 h,, insulin 10 U/24h, antibiotic
prophylaxis with leflocin (500 mg. i.v,, twice daily),
metrid (1 g, three times a day), and ceftriaxone
(1 g i.v, twice daily) on the third day of hospital
stay (October 19, 2020).

The patient was transferred to the surgical de-
partment on the 4th day from the onset of the dis-
ease (October 20, 2020). Ultrasound monitoring,
which was carried out on day 7 (October 23, 2020),
revealed fluid accumulation in the omental bursa
up to 500 ml. Consequently, its puncture and drain-
age were performed using a catheter Pig tail 9 Fr.
On day 17 (November 2, 2020), the fluid drainage
was carried out and 600ml of fluid were removed
from the left paracolic retroperitoneal space. On
day 19 of the disease (November 5, 2020), spiral
computed tomography (SCT) revealed destruc-
tive pancreatitis with infiltration of parapancreatic
tissue spreading to the omental bursa, spleen gate,
duodenum and stomach as well as the root of the
small-bowel mesentery.

On day 20 (November 6, 2020), the patient’s con-
dition deteriorated due to progressive respiratory
failure (SpO2 86 %). The patient tested positive for
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Figure 1. Chest X-ray image of the patient S. with AP
after the PCR-confirmed COVID-19 infection on the
20th day of hospital stay

COVID-19. A chest X-ray revealed bilateral poly-
segmental pneumonia (Fig. 1). On day 21 (Novem-
ber 7, 2020), progressive respiratory failure was ob-
served (SpO2 82 %), and endotracheal intubation
with mechanical ventilation was performed. On day
24 (November 10, 2020), the patient underwent
extubation followed by humidified oxygen insuf-
flation through a face mask and nasal catheters. On
day 27 (November 13, 2020), the patient was trans-
ferred to the surgical department as well as insuf-
flated with humidified oxygen (4—10 L/min) due
to his oxygen-dependence.

The objective examination (purulent discharge
through drainage) and signs of SIRS (tempera-
ture>38 °C; heart rate>90 beats/min; WBC

Figure 2. Abdominal SCT scan showing destructive
pancreatitis with parapancreatic infiltrate,
formation of limited peritoneal fluid
accumulations, mesenteric and peritoneal
lymphadenopathy, and bilateral hydrothorax
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Figure 3. Schematic representation of the operative
decompression of the retroperitoneal spaces:

A — hepatic flexure of colon; B — right paracolic
retroperitoneal space; C — the tail area of the pancreas;
D — splenic flexure of the colon; E — left paracolic
retroperitoneal space

count >12-10%/L) necessitated surgery, but it was
postponed due to signs of respiratory failure.

SCT performed on day 40 (November 26, 2020)
revealed destructive pancreatitis with parapancre-
atic infiltration, formation of limited peritoneal flu-
id accumulations, mesenteric and peritoneal lymph-
adenopathy, and bilateral hydrothorax (Fig. 2).

On day 45 of the disease (December 1, 2020),
open operative pancreatic debridement (OPD) was
performed. Several areas of necrotic lesions were
identified, including paraduodenal and right lateral
canal area, parapancreatic area, root of the small-
bowel mesentery and left paracolic retroperitoneal
space. In this case, the Kocher mobilization of the
duodenum and hepatic flexure of colon were per-
formed along with the dissection of splenic-colon
and colon-diaphragmatic ligaments, parietal peri-
toneum of the left lateral canal outward from the
descending part of the colon and mobilization of
splenic flexure (Fig. 3).

The postoperative period was typical for the dis-
ease severity and the extent of the surgery, and was
complicated by external pancreatic and colonic fis-
tulas.

Serum level of o-amylase and WBC count
were progressively decreasing during post-sur-
gery period, and reached normal value on day 87
(see Table 1). Glucose level was also decreasing,
but exceeded the reference range. Along with mild
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elevation of AST level and moderately increased
serum creatinine, it indicated ongoing diabetes.
The patient was discharged after clinical symptom
improvement.

Discussion

Increasing number of cases of coexistence of AP and
COVID-19 necessitate studying clinical experience
on thisissue. In most cases, AP is regarded as the sec-
ondary or even primary presentation of COVID-19
considering the tropism of SARS-CoV-2 to differ-
ent tissues including pancreatic and parapancreatic
ones [11, 19]. It presumably causes GI symptoms
of COVID-19, which mimic typical AP manifes-
tations. In all these cases, patients have ongoing
COVID-19 infection, confirmed by the results of
PCR-test and CXR/CT, at the time of AP onset.
The most common features of AP are the absence of
similar attacks in the past medical history, most of-
ten the absence of any other etiological factors that
could cause the development of the disease (exces-
sive alcohol and fatty food consumption, trauma,
gallstone migration and etc.) as well as mild course
of the disease (results of CT) with moderate abdom-
inal pain [2, 10, 12, 16]. In addition, AP can develop
as the complication of the underlying COVID-19.
At the time of AP onset, PCR-test can be negative
and patients can be presented with resolved pneu-
monia, therefore, AP can be an early presentation of
COVID-19-associated multisystem inflammatory
syndrome [1, 17].

In our case, a different picture of the AP and
COVID-19 association was observed when typical
symptoms of coronavirus infection were second-
ary to AP and developed in presence of pancreati-
tis symptoms. Similarity of the clinical pattern of
these diseases significantly complicates diagnosis
in the absence of molecular detection of the patho-
gen. GI symptoms are widely reported for patients
with COVID-19. SIRS signs are typical for both
pathologies. Moderate respiratory failure in AP pa-
tients could mimic mild COVID-19 course. Even
new-onset diabetes mellitus, which is noted as the
commonest comorbidity in COVID-19 [13], is also
inherent to AP [20].

Our assumption concerning the nosocomial ori-
gin of COVID-19 was based on the course of the
inflammatory component of AP. It is well docu-
mented that SIRS lasts about 14 days in patients
with AP, gradually leading to compensatory sys-
temic anti-inflammatory syndrome (CARS) with
compromising immune system patrolling function
and increased risk of infection [6]. Nevertheless,
the presence of COVID-19 cannot be excluded
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on admission, since according to Galanopoulos et
al., 2020, patients, presenting exclusively with GI
symptoms, have delayed diagnosis of COVID-19
and in their case the first respiratory symptoms
appear later [9]. Therefore, it can be assumed that
viral infection of the pancreas along with exces-
sive alcohol and fatty food consumption reported
by the patient on admission triggered pancreatitis.
COVID-19 diagnostics on admission could facili-
tate decision making and prediction of the clinical
course of the disease.

Conclusions

Although there is no satisfactory evidence show-
ing that COVID-19 can cause AP or negatively
influence prognosis, we consider that it is man-
datory to screen patients presenting with AP for
SARS-CoV-2in order to avoid misdiagnosis and in-
appropriate treatment strategy. A deep insight into
the mechanisms of SARS-CoV-2 pancreatic injury
is needed for exploiting a causal relation between
these two entities in differential diagnostics.
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IToBigOMIIEHHS IIPO BUIIAJOK TSHKKOI'O TOCTPOI'O ITAHKPEATHUTY
3 iHPiIKOBAHHUM HEKPO30M Ta CYITyTHbOIO KOPOHABIPYCHOIO
XBOPOOOK0-19 (COVID-19): BHYTPIIIHBOJIKAPHAHA iH(EKITiA
41 BiATEpPMiHOBAHUU PECHiPATOPHUI BHAB BipyCHOi XBOpPOOU?

A. Cycak ! 2, O. Trauenko?, O. Jlo6anosa 2, JI. CkiBka®

! Hanjonanpuuii meanunnii yaisepeuter imeni O. O. Boromosbiis, Kuis
2 KuiBcbka MichKa KJIiHi9Ha JiKapHs MIBHAKOI I0IIOMOTT

SHHITL «IucruryT Giosorii Ta Meaunman» Kuisebkoro HaifionanbHoro yHiBepeutety imeni Tapaca [leBuerka

B3aeMO3BI30K MiK KOPOHABIPYCHOIO XBOPO6010-19 (COVID-19) Ta roctpum maHkpeatutoM (ITI) mmpoko
OBTrOBOPIOETHCS Y AOCTTHUIIBKUX TA OIVIJIOBUX MyOsTiKalifaX. Y Ou1bmocTi npans I'TI po3risgaloTh K YCKIA/-
HeHHsA COVID-19 Ta/a60 NO3aJIETEHEBUI BUAB 3aXBOPIOBAHHA. 3HAYHO MEHIIIE YBATH NPHUAUIAETHCA BUITAIKAM
MAHKPEATUTY 3 HACTYIIHUM PO3BUTKOM COVID-19.

MeTo10 1IbOT'O 3BiTY € OIIUC IIPOTOKOJY T4 KIIHIYHUX PE3Y/IBTATIB JIIKYBAHHA ITAIIIEHTA 3 TOCTPHUM HEKPOTUYHUM
MAHKPEATUTOM, Y AKOI'O PO3BHHY/IACA BHYTPiHbOIiKapHAHA COVID-19.

Kainigaui BUnagok. [amienT C. (0IOBIK, 42 pOKN) FOCIITATI30BAHNH 3 oniepeiHiM fiarnoszom I'T1 y Bii-
JICHHS iHTEHCHUBHOI Tepartii KHIBCbKOI MiCbKOT KIIHIYHOT JIIKapHi HIBUIKOI IOIIOMOI'H Y »k0BTHi 2020 p. IIpoTo-
KOJI JIOCTI/KEHHS GY/IO PO3IVITHYTO TA CXBAJICHO MICIIEBHUM KOMITETOM 3 6ioeTHku (TIpoToKo Ne25-15-60).
ITrncpMoBa iHPOPMOBAHA 3r0JjA OTPUMAHA Bif] MALIIEHTA ITiC/IS ITIOSICHEHHST 3MICTY JJOCIPKEHHSL

V¥ manjenTa 3 nepBUHHUM JiarHo30M ['T1; AKOMYy Ha MOMEHT IOCHiTasIi3a1lii HE IIPOBOAWIN BUABICHHA 34 JOIIO-
MOTOIO NOJIIMEPA3HOI JIAHIIOIOBOI PEAKIIii KOPOHABIPYCY THKKOI'O I'OCTPOrO PECHiPATOPHOIO CHHAPOMY-2
(Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)), uepes 21 f1eHb I1iC/Is HAIXOPKEHH 10 JIKap-
Hi 6y710 giarnocrosano COVID-19. ITporpecysanss I'TI (10 TspKKOT (hopMu 3 iH(PIKOBAHUM HEKPO30OM, CUH/IPO-
MOM CHCTEMHOI 3aIaJbHOI PEAKIlii T4 MOJIOPraHHOIO HEJOCTATHICTIO) MOTPEOYBAIO MAHKPEATOHEKPCEKBE-
CTPEKTOMil, IKY 6YJIO BiZIKJIa/ICHO YePE3 TSLKKY FOCTPY AUXATIbHY HEIOCTATHICTh. Onepaliiio NpoBeICHO Ha 45-Ty
J106y mepeOyBaHHs y JIiKapHi Mic/IA yCYHEHHs THEBMOHII, mop’a3aHoi 3 COVID-19. ITicnsonepauiiiHuii nepios
nepebiras BiOBITHO JIO TSHKKOCT] 3aXBOPIOBAHHSA Ta 06’eéMy onepallil i 6yB yCK/IaAHEHUH 30BHIIHIMM TAaHKPe-
ATUYHOIO T4 TOBCTOKUIIIKOBOIO HOPUIIAMHU. [TatlieHT nepedysas y JikapHi Bpoaosx 115 11i6, 3 Hux 20 1i6 6y
MiJ] HAIVIAJIOM Y BiJJIJIEHH] iHTEHCHUBHOI TEPAITii, IPU3HAYEHOMY I BUIT/IKiB [THEBMOHIL Bil 6yB BUIIMCAHWIA
MiC/IS HOJLIINEHH CUMIITOMIB Y 33/IOBI/IBHOMY CTAHi.

BucHOBKH. Ha MOMEHT rocriiTanizaniii naieHTis 3 nonepegHiM AiarHozom [T1 c1ijy mpoBOANUTH CKPUHIHT HA
HaABHICTb SARS-COV-2 3 METOIO YHUKHEHHS IIOMIJIKOBOI'O Aial'HO3Y T4 OIITUMI3ALlil CTPATeTii JIIKyBaHHA, 3 OIVIA-
Iy Ha IOJiOHICTh CHMIITOMOKOMIUIEKCY I'T11 a64OMiHATBbHHUX CUMIITOMIB O3a1eTeHeBOI MaHiecTanii COVID-19.
[IMO6OKOro BUBYEHHA Y KOHTEKCTI iCHYIOUO! KOMOPOIAHOCT] MOTPEOYIOTh MEXAHIZMU YPAKEHHS MiAIUTYHKOBOL
3a1103U SARS-CoV-2.

KIro4oBi ¢J10Ba: roCTpUit HEKPOTUYHUN MAaHKPeaTuT, SARS-CoV-2, COVID-19.
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