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PE3IOME. HoBasi kopoHaBupycHasi HHEKIHS, BbI3BaHHAS TSKEIBIM OCTPHIM PECIUPATOPHBIM
cuHApoMoM, kopoHaBupycoM 2 (SARS-CoV-2), Bo3HUKIIa B YXaHe, IpOBUHIUSA XyOdii, B Hauaje
nexadpst 2019 roma, manee OBICTPO pacpocTpaHUIach Mo Bcemy Kuraro, a 3aTeM | 110 BCEMY MHEDY,
nepepociia B HaHAEMHUIO U MIPOJOJKAET YyIPOXKaTh 340POBBIO JoAei. Bo MHOrux crpanax Obuin
3aperuCTPUPOBAHBl KIIMHUYECKUE CIy4Yau HOBOW KOPOHABUPYCHOW MH(EKIHMH C MPOSBICHUSIMHU
CHUMIITOMOB CO CTOPOHBI JK€TYJOYHO-KUIIEYHOT'O TPAKTa (TaKHue CUMIITOMBI, KaK TOTEps aIlleTUTa,
TOILIHOTA, PBOTA, JUapes, IOTeps BKyca, 00U B )KUBOTE) IPU OTCYTCTBUU CUMIITOMOB IIOPaXXECHUS
CO CTOPOHBI IBIXaTeIBHBIX My TeH, a B Ppexanusax mpu 3toMm uaeHtudunnporana PHK SARS-CoV-2.
ITo naHHBIM pa3HBIX aBTOPOB, YaCTOTa Ooel B )kuBOTE cocTaBigeT 10—29 %, TOMHOTH 1 PBOTH —
10-29%, nuaper — ot 30 10 50% ciydaeB. CUMIITOMBI MOT'Y T OBITh CBSI3aHBI C HETIOCPEICTBEHHBIM
JIEUCTBUEM BHUPYCa HAa KUIICUHBIM SMUTENNM, TKaHb MOAKEITYIOUHON JKeJe3bl U CBA3AHHON C 3TUM
(bepMEHTAaTUBHONW HEAOCTATOYHOCTHIO, PA3BUTHEM OUcOHO03a. B HEKOTOPBIX MCCIENOBaHUIX ObLIN
OIMCcaHbl MHOTOKpaTHBIe ciydau obHapyxxeHnss PHK SARS-CoV-2 B kane manueHToB IJIUTEIb-
HO C raCTPOMHTECTHHAIBHBIMU MPOSIBICHUSIMH, OJHOBPEMEHHO y 3TUX ke nanueHToB I11[P-ma3-
k1 u3 3eBa U HOoca Ha SARS-CoV-2 npu MHOTOKpaTHOM 32060pe CTAaHOBUIIMCH OTPHUIIATEIHHBIMH,
TO €CTh BO3MOKHa mepenada nHpeknun SARS-CoV-2 He TONBKO BO3MYIITHO-KAEIbHBIM ITYTEM,
HO U (peKaIbHO-OpaJbHBIM. B CBA3M ¢ 4eM aHanM3 JKeNyI0YHO-KUIIEUYHBIX CHMIITOMOB (MX 4acTO-
Ta M KIMHUYECKHE OCOOEHHOCTH), MPEIIECTBYIONINX PECIIUPATOPHBIM MPOSBIEHUSM BO BpEMS
COVID-19 unu npu OTCYTCTBUH PECIHPATOPHBIX MPOSBICHHUNA, MOXKET OBITh IHMAarHOCTUYECKH U
3MUEMHUOJIOIMUECKH 3HAYUM AJIs yJIYUYLIEHUS! PAaHHETO BBISBICHUS M JICYEHUS HOBOH KOPOHABH-
pycHoli nHpexkuuu. B naHHOI cTaThe MpeAcTaBiIeH METaaHaJIN3 KeIyAOUHO-KUIIEYHBIX MPOsBIIC-
Huit npu COVID-19. B meTaananuse paccMaTpuBaeTcs BOIPOC O CTENIEHU BOBJICUEHMS KeNylI04-
HO-KHIIe4Horo tpakra npu SARS-CoV-2. O1u pe3ynsraTsl MOT'YT IOMOYb BpauyaM-KIMHUIIUCTAM
CBOEBPEMEHHO YCTaHOBUTH U AU(D(HEPEHIINPOBATH HOBYIO KOPOHABUPYCHY10 HHbekuto. Kinnanue-
CKHE Bpaydl MOT'YT HEZOOLEHNBATh 3HAYMMOCTD IPOSIBIICHUH KETyA0UYHO-KUIIEYHBIX CHMIITOMOB B
MIPaKTUKE, YTO MOXKET MOBIUATH HA TOUHOCTH MOCTAHOBKH JIMArHO3a.

KJIOYEBBIE CJIOBA: COVID; COVID-19; xoponaBupyc; SARS-CoV-2; xemymodHo-
KUILIECYHBIN TPAKT; IOPAKECHUE.
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SUMMARY. Novel coronavirus infection causing a severe acute respiratory syndrome originated
in Wuhan, Hubei province, at the beginning of December 2019. Clinical cases of novel coronavirus
infection associated with gastro-intestinal symptoms (like loss of appetite, nausea, vomiting, diar-
rhea, loss of taste and abdominal pains), but without any symptoms of a respiratory disorder were
registered in many countries. However, the fecal test showed RNA of coronavirus. The findings
of different investigations show prevalence of abdominal pains being registered in 10-29% cases,
nausea and vomiting in 10-29%, and diarrhea from 30 to 50% cases. The symptoms can be due to
direct action of the virus to the intestinal epithelial lining, pancreas tissue resulting in enzymatic
insufficiency and development of dysbiosis. Some investigations note multiple cases of revealing
RNA of coronavirus in fecal test of patients with prolonged gastrointestinal manifestations, at the
same time the PCR swab tests from the nasopharynx, which were taken several times, showed ne-
gative results to coronavirus in these patients, i.e. coronavirus can be transmitted not only by air, but
also by the fecal oral way. The analysis of gastro-intestinal symptoms (their prevalence and clinical
peculiarities) followed by respiratory manifestations of COVID-19, or in a case of absence of respi-
ratory symptoms, turn to be diagnostically and epidemiologically significant for early detection and
treatment of novel coronavirus infection. Meta-analysis of gastrointestinal manifestations of novel
coronavirus infection is presented in this article. The results may help the practitioners to diagnose
and differentiate the novel coronavirus infection in due time.

KEY WORDS: COVID; COVID-19; coronavirus, SARS-CoV-2; gastrointestinal tract;

involvement.

BACKGROUND

Coronaviruses are positive-stranded RNA vi-
ruses family comprising 43 types and affecting
human beings, birds and amphibian [1-4]. Their
spike glycoproteins resemble the solar crown.
SARS-CoV-2 is a beta coronavirus resulting in
pandemic COVID-19. The disease caused by
novel coronavirus (SARS-CoV-2) mainly affects
respiratory system, however gastrointestinal tract
can also be affected. The prevalence of abdomi-
nal pains is 10-29%, according to different in-
vestigations, vomiting and nausea rates are 10—
29%, diarrhea varies from 30 to 50% of cases
[10]. Despite the pandemic prevalence of severe
respiratory syndrome caused by SARS-CoV-2,
features of clinical manifestations, non-standard
course of the disease and routes of its transmis-
sion seem still unclear. Huge retrospective epi-
demiological studies in Wuhan have shown that
most of novel coronavirus infection cases were
accompanied by fever, weakness, dry cough and
other symptoms characteristic of pulmonary sys-
tem involvement [12].

To penetrate a cell angiotensin-converting en-
zyme 2 (ACE 2) receptors are used by SARS-
CoV-2 [36, 49]. Angiotensin-converting enzyme

2 receptors are known to be expressed by kid-
neys, gastrointestinal tract and other tissues as
well [18]. Moreover, angiotensin-converting en-
zyme 2 not only transports neutral amino acids
and maintains homeostasis of the intestine but
also has other functions besides renin-angioten-
sin system. The conditions of angiotensin-con-
verting enzyme 2 disturbance in its expression
and function potentially activate intestinal dys-
bacteriosis [2, 6, 9]. Most investigations evident-
ly demonstrate that high expression of (ACE2)
in the intestinal tract make small and large intes-
tines highly susceptible to infections by SARS-
CoV-2 [14, 17]. This theory has been proved
clinically by the biologically informative ana-
lysis of COVID-19 case, based on a single-cell
transcriptomics which was aimed at revealing
ACE2 expressing cell distribution. The recent in-
vestigation has shown ACE2 expression is more
common in the ileum and the large intestine ra-
ther than in the lungs. ACE2 is better absorbed by
the ileum and the large intestine enterocytes thus
explaining diarrhea in most of COVID-19 pa-
tients [19, 44]. Furthermore, ACE2 is revealed in
stratified epithelial cells of the esophagus [44].
According to the Human Protein Atlas database
the matrix expression of RNA and ACE2 protein
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in the intestine is 100 times higher than it is in
the lungs [7, 33-35].

Many countries have recorded clinical cases
of novel coronavirus infection with the symp-
toms of gastrointestinal tract (like loss of ap-
petite, nausea, vomiting, diarrhea, loss of taste,
abdominal pains) with no symptoms of the re-
spiratory tract involvement [20, 23, 29]. Se-
veral COVID-19 cases were revealed SARS-
CoV-2 RNA by clinical tests of stool after
PCR-negative results taken from the nasopha-
rynx, these cases were registered in China and
the USA [11, 32, 39]. Furthermore, positive stool
tests in COVID-19 patients are confirmed in
53.42% cases of the hospitalized patients. [41,
43]. Thus, we may conclude gastrointestinal tro-
pism of SARS-CoV-2 [15, 22, 26]. It requires
scientific data analysis concerning prevalence of
gastrointestinal manifestations of this infectious
disease.

MATERIALS AND METHODS

A systematic survey and meta-analysis were
carried out according to PRISMA recommenda-
tions [27]. The databases from the main publi-
cations systems like PubMed and e-Library for
the period from 2011 to 2020 were collected.
The data were assessed according to the theme,
by their title and abstract correspondence by two
authors independently. The total search was per-
formed without any limitation, by the language,
date, publication status limitations and other
characteristic features of the investigation. The
articles and/or abstracts contained such terms as
“COVID”, “COVID19”, “coronavirus”, “SARS-
COV2”, “gastro-intestinal” and “digestive”.
The selection criteria were limited to studies
of COVID-19 patients showing the symptoms
of the gastro-intestinal tract (nausea, vomiting,
diarrhea, abdominal pain) and with those having
no symptoms of the gastro-intestinal tract as a
comparison group.

As a result, we found 170 articles, each of
which was analyzed. Meta-analysis included
30 articles, as each of them corresponded to the
requirements of the investigation; representing
detailed quantitative data about gastrointestinal
symptoms. Meta-analysis included the studies
describing individual gastro-intestinal symptoms
if they reported the share of cases with the symp-
tom (Table 1).

Statistically the data were processed with MS
Excel software and MedCalc programs. All the
data were collected in one database and divided
into groups. Signs percentage and confidence in-

terval (CI) for the share were calculated after-
wards.

RESULTS

60 investigations with 4243 cases were ana-
lyzed in a recent meta-analysis of the Chinese
groups of scientists. Total prevalence of gas-
trointestinal symptoms was in 17.6% (CI 95%,
12.3-24.5); 11.8% cases with non-severe form
of COVID-19 showed gastrointestinal symptoms
(CI 95%, 4.1-29.1), 17.1% cases with severe
form of COVID-19 had gastrointestinal symp-
toms (95 %, 6.9-36.7). This meta-analysis showed
prevalence of positive RNA SARC-CoV-2 stool
results in 48.1% (CI 95%, 38.3257.9); 70.3% of
them were with positive virus results (CI 95%,
49.6-85.1), these tests were collected right after
negative PCR tests from nasopharynx [5].

The American investigation, included in the cur-
rent meta-analysis, surveyed 150 COVID-19 hos-
pitalized patients, among them 31 patients (20.6 %)
had at least one or more gastrointestinal symp-
toms. These patients were compared with the rest
119 COVID-19 patients having no gastrointesti-
nal symptoms (control group). The average age
of the patients was 57.6, and 63.3 in the control
group. Statistically significant difference in the
concomitant diseases and laboratory data were not
noticed. Mortality rate between the study group
and control group did not differ (41.9 vs 37.8%
p=0.68). Statistically significant difference in the
secondary outcomes, including the duration of the
hospitalized days (7.8 days vs 7.9 days, p=0.87)
and the artificial ventilation requirement were not
noticed (29% vs 26.9%, p=0.82). The analysis of
the laboratory findings had no statistically signi-
ficant difference in both study and control groups:
average hemoglobin level, leukocytes, lympho-
cytes and thrombocytes count. Ferritin level was
lower in the study group with gastrointestinal
symptoms than in the control group, but the result
was statistically insignificant (p=0.61). The aver-
age levels of CRP, creatinine and lactic acid were
higher but they were not statistically significant in
both groups [31].

In retrospective investigation headed by Chao-
qun Han, the clinical picture of the COVID-19 pa-
tients was most commonly the following: 67 pa-
tients were hospitalized with diarrhea, 13 of them
(19.4%) developed diarrhea as a first symptom
before respiratory disorders; the others deve-
loped diarrhea within 10 days after respiratory
symptoms. Females developed diarrhea most
commonly (44/67, 65.7% vs 71/139, 51.1%,
p=0.048). Diarrhea lasted from 1 to 14 days,
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most commonly 5.443.1 days. The average dai-
ly bowel emptying was 4.3+2.2 (18 was maxi-
mum). The COVID-19 patients with gastrointes-
tinal symptoms rarely complained of the pains
and discomfort in the abdomen [14].

204 COVID-19 patients with confirmed dia-
gnosis were investigated by multi-center study.
41.6% patients with gastrointestinal symp-
toms developed nausea and vomiting, 17.2%
COVID-19 patients had diarrhea [28]. One
should not neglect that the patients with mode-
rate COVID-19 more commonly developed diar-
rhea, nausea and vomiting, then the patients with
mild case of COVID-19 [45]. The fact that the
digestive symptoms are closely associated with
the severity of the condition was also confirmed
by another investigation carried out in Wuhan
[38]. Diarrhea, nausea, vomiting and anorexia
were common for the intensive care patients than
in those not being admitted to the intensive care
unit. Anorexia became a predictor of the severity
of the COVID-19 patients condition and a statis-
tically significant symptom.

RESULTS OF META-ANALYSIS

In 30 chosen investigations that we have ana-
lyzed clinical manifestations are expressed by
such gastrointestinal symptoms as decrease of ap-
petite, nausea, vomiting, diarrhea and abdominal
pains in the study group as compared with those
having no gastrointestinal symptoms (Table 1,
Table 2).

As a result, diarrhea seems to be most com-
mon symptom of the gastrointestinal tract. This
symptom was noticed in 19 investigations with
the total percentage of 0.5259 (CI 95% 0.4927—
0.5607). The next symptom is vomiting, which is
mentioned in 19 investigations, with 0.2691 per-
centage (CI 95% 0.4927-0.5607). Abdominal
pain was registered in 15 investigations with the
percentage of 0.1551 (CI 95% 0.1360-0.1762).
Decrease of appetite was mentioned in 13 in-
vestigations with percentage of 0.5514 (CI 95%
0.5142-0.5900).

CONCLUSION

The meta-analysis was based on retrospec-
tive survey of the currently published research
works. It took into account data and material
limitations, contradictory results of the investi-
gations concerning the involvement of the gas-
trointestinal tract involvement accompanying
COVID-19 patients. The results of the investi-
gation dealing with the degree of gastrointesti-

nal tract involvement in SARS-CoV-2 cases can
help the clinicians make a correct diagnosis and
differentiate novel coronavirus infection in due
time.

It is necessary to carry out further prospec-
tive research work to reveal total involvement
of the gastrointestinal tract in novel coronavirus
infection, to assess the degree of gastrointestinal
influence on the clinical course and clinical out-
come of the infectious disease.
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