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Abstract. Introduction. Due to the expression of receptors of the exocrine cells of pancreas
that serve as the entry factors for the SARS-CoV-2 infection the question whether pancreas
is involved in cases without clinical presentation arises. Aim: to assess exocrine pancreatic
function in patients after mild or moderate COVID-19 disease. Materials and methods.
After the fulfilling the inclusion/exclusion criteria the patients were recruited into the study.
Pancreatic exocrine insufficiency was assessed determining the level of faecal elastase 1 and
using *C-mixed triglyceride breath (**C-MTG) test. Results. After testing faecal elastase 1
in 68 patients, that were included into the study, the results in 27.9% corresponded to a
moderate pancreatic exocrine insufficiency, in 8.8% — to a severe one. The second faecal
elastase 1 test was done in one month after treatment with pancrelipase: in 7.3% cases faecal
elastase 1 values corresponded to a mild to moderate pancreatic exocrine insufficiency,
which was double checked using *C-MTGT. In 4.4% of patients the levels of the percentage
cumulative dose recovered of *C excretion were decreased. Gonelusion. Our results may
indicate on the viral is let damage even in those who present with mild or no SARS-CoV-2
symptoms suggesting the risk of the development of long term post-COVID-19 pancreatic
complications.
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Pestome. BeTyn. Hepes eKcnpecito peLenTopiB eK30KPUHHUX KNITUH NiALLINYHKOBOT 321034,
fKi € dhakTopamu Bxoay ans iHdekuii SARS-CoV-2, BUHMKAE NUTAHHSA, YU BPAXKAETbCA
NigWsyHKoBa 3ano3a y Bunagkax 6e3 KniHiyHUX NposBiB (260 3 NOMIPHUMMN KNiHIYHUMN
nposisamu) COVID-19. MeTa: oUiHATU eK30KPUHHY (DYHKLI0 MigLWIyHKOBOI 3an03u B na-
LieHTiB, AKi nepeHecnu COVID-19 nerkoro abo cepeiHbOro cTyneHs TsxkkocTi. MaTepianu
Ta metoam. lMauieHTy 6yNnun BKNIOYEHi B JOCNIMKEHHS BiANOBIAHO [0 KPUTEPIiB BKNIOYEHHS/
BUKNIOYEHHS. EK30KPUHHY HeJ0CTaTHICTb MifWNYHKOBOI 3351031 OLiHIOBANN, BU3HAYA04N
piBeHb heKanbHOI enactasn 1 i BUKOPUCTOBYHOHM AUXanbHUIA TECT 3i 3MiLLAHUMI TPUTAiLEepK-
namu °C ("3C ATT). PesynbTatw. [licns gocnimkeHHs dekanbHoi enactasm 1y 68 nauieHTis,
IKi 6yN1 BKNKOYEHI B JOCNIMKEHHS, pe3ynbTathy 27,9% BianoBiganu noMipHiii 30BHiLLIHBO-
CEKPETOPHIN HEAOCTATHOCTI MiALWNYHKOBOI 3an03M, Y 8,8% — BUpaXeHiii. [ipyruii Tect Ha
(hekanbHy enactasy 1 npoBOAMAN Y4epe3 MicsLb Nicna NikyBaHHA naHKpeninasow: y 7,3%
BUNAAKIB 3HA4eHHA hekanbHOi enacTa3n 1 BiaNoBiaany nerkinn abo NOMipHil eK30KPUHHIR
HeJ0CTaTHOCTI NiALLNYHKOBOI 3aN103W, Lo 6yno nepesipeHo 3a gonomoroto C ATT. Y 4,4%
naieHTiB 6YNn 3HWKEHI PiBHI BiACOTKOBOI KYMYNATUBHOI 1031, OTPMMAHOI Bif eKCKpeLii
13C. BucHOBOK. Hali pe3ynbratit MOXKyTb CBIlMMTI NPO NOLLKOKEHHS BipYCHWUX OCTPIBLIiB
HaBITb Y TUX, Y KOrO € nerki abo BiacyTHi cumntoMu SARS-CoV-2, 110 CBig4YMTb NPO PU3NK
PO3BUTKY JOBrOCTPOKOBMX YCKNAAHEHb NifLLNYyHKOBOI 3ano3m nicnsa COVID-19.

KnioyoBi cnoBa: ek30KpMHHA HEAOCTATHICTL NiALWNYHKOBOI 3ano3u, (pekanbHa
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enactasa 1, COVID-19.

Introduction

Coronavirus disease 2019 (COVID-19) has
become a serious burden for the healthcare sys-
tem in every country of the World. Unknown
pathogenesis, diverse clinical picture and high
mortality — all this forced a huge number of
studies to be carried out in a fairly short period
of time. Target receptors were identified, which
made it clear, that COVID-19 is not only about
respiratory system, but may affect the function
of multiple organs, including gastro-intestinal
tract, heart, kidneys and pancreas [1]. Due to the
recent study [2] pancreatic exocrine cells express
SARS-CoV-2 entry factors angiotensin converting
enzyme 2 (ACE2) and the transmembrane serine
protease 2 (TMPRSS2) that confirms the possi-
bility of the exocrine part of the pancreas to be
susceptible to SARS-CoV-2 infection. Although
COVID-19 may present with acute pancreatic
disorder in up to 32.5% cases [3], the question
whether pancreas is involved in cases without
clinical presentation is still not studied.

Our aim was to assess exocrine pancrea-
tic function in patients after mild or moderate
COVID-19 disease without any signs of active
pancreatic inflammation during (or before) SARS-
CoV-2 infection.

Methods

Adult patients after SARS-CoV-2 infection
(PCR-confirmed) who were referred for outpa-
tient gastroenterological consultation by a family
doctor in the period from December 2020 till De-
cember 2021 were included. The exclusion criteria
were: 1) severe or critical COVID-19 disease that
required intensive care unit hospitalization or oxygen
support, 2) active pancreatic inflammation during
SARS-CoV-2 infection, 3) previously diagnosed
congenital or acquired pancreatic disorder, 4) other
chronic conditions that could influence on the level
of faecal elastase-1 (eg. Inflammatory bowel disease,
irritable bowel syndrome, small intestinal bacterial
overgrowth, chronic kidney disease etc.), 5) other
disorders that could explain GI symptoms.

Pancreatic exocrine insufficiency (PEI) was
assessed using two methods: determining the
level of faecal elastase-1(FE1) and using '*C-mixed
triglyceride breath test (*C-MTGT). For the FE1-
test a sufficient amount of faeces (more than 5 g
or ml if the sample is liquid) and only after an
involuntary defecation, without any admixtures of
blood, pus or drugs (iron, bismuth, suppositories,
castor oil, etc.) were taken. FE1 was analysed by
solid-phase enzyme immunoassay (ELISA kit). The
results of FE1 test were interpreted as following:
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200-500 ug/g — normal values; 100-200 ug/g —
mild to moderate insufficiency; <100 pg/g — severe
insufficiency.

For 3C-MTGT test, 13 breath samples were an-
alysed: the first, before the test breakfast (100 g of
white bread with butter and a mixture of triglycerides
labeled with the non-radioactive carbon isotope '*C),
and the following 12 samples within 6 hours. The
percentage cumulative dose recovered (PCDR) of
13C excretion at 360 min was calculated.

The data were analysed using parametric and
non-parametric methods of evaluating the results
through Statistica program (StatSoft Inc, USA).

Results

After fulfilling the exclusion criteria, 68 adult
patients (18-46 years, average age 33.4+2.8 years
males — 31, 45.5%) were included into the analysis.
In most cases patients had complaints of upper
abdominal pain (50 patients, 73.5%), dyspeptic
symptoms (46 patients, 67.6%), bloating (37 pa-
tients, 54.4%) and stool changes (24 patients,
35.2%) (type 5-6 due to Bristol scale) that occurred
for the first time after COVID-19.

In 19 patients (27.9%) the FE1 levels corre-
sponded to a moderate pancreatic insufficiency, and
in 6 patients (8.8%) to a severe one. The second
FE1 test was done in 25 patients (36.8%) in one
month afterthe treatment with pancrelipase (the
appropriate dose for each patient was calculated
based on Cystic Fibrosis Foundation guidelines).
Five patients (7.3%) out of 25 still had decreased
FE1 values that corresponded to a mild (3 patients)
and a moderate (2 patients) pancreatic insufficiency.

The PElin those five patients was double checked
using 3C-MTGT. Three subjects (4.4%) out of five
had lower PCDR than normal.

Discussion

PEl is considered to be the state of insufficient
digestive capacity due to severe (more than 90%)
loss of exocrine function of the pancreas [4]. The
vast majority of publications that high light SARS-
CoV-2-induced pancreatic involvement are related

to either acute pancreatitis or virus-associated p-cell
destruction of pancreas that may lead to type Il
diabetes. Miiller et al. [2] provide a profound study
where ACE2 and TMPRSS2 expression patterns
in human pancreatic endocrine and exocrine cell
types were defined. Due to the study ACE2 and
TMPRSS2 receptors expression varies across the
population. Strong ACE2 expression was detected
in endothelial cells, in a subpopulation of cytoke-
ratin 19 — positive ductal cells, and in C-peptide
positive B-cells. TMPRSS2 receptor expression was
detected in the endocrine compartment of pancreas
and in some ducts. The cells expressing glucagon
(a-cells) and somatostatin (8-cells) revealed a
smaller amount of ACE2 or TMPRSS2.

Elevated levels of enzymes like lipase and am-
ylase were reported in some publications about
COVID-19 patients without clinical picture of pan-
creatitis [5]. On the other hand, the elevation of the
above mentioned enzymes may be provoked by
gastroenteritis (due to increased intestinal perme-
ability as a response to intestinal inflammation) [6],
which limits their use in PEl assessment. Pancreatic
elastase-1 is a highly stable enzyme throughout the
colon [7] thus providing feasibility in assessment of
pancreatic function. Recent systematic review [8]
has demonstrated that FE-1 may be considered as
a potentially useful diagnostic tool, comparing to
Secretin Stimulation Test as a gold standard.

Lately the new attitude towards estimation of PEI
was proposed by a group of authors [9] from the
US. The new classification is based on FE1 meas-
urement together with a coefficient of fat absorption
(the proportion of ingested fat that is absorbed) and
serum fat-soluble vitamin levels. According to the
authors, this will make it possible to differentiate
patients with steatorrhea who require enzyme re-
placement therapy.

Conclusion

Our data possibly indicate on the viral islet
damage even in those patients who present with
mild or no respiratory-COVID-19 symptoms sug-
gesting the risk of the development of long term
post-COVID-19 pancreatic complications and
deserve future studies.
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