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Souhrn

bl ed2.l em prvn2 pr8ce ibiyfl ok awwl|oC @V Igipea ji iptansktr en

zmnDnami di ferencovat elankiomiz nnSamk®Tu vaykguettnS ehno?
C2l em drhuhl® pur8lciet kl i nick®, zobrazovac? a
s akutn?2 pankreatitid®u v8§zanou na infekci

Metodika.Do prvn?2 vataydi emejmomei | n2 dat ab 8kztie $2y hl
byli pSijativoab dlode p iotd020ide0diigopada 2020 kt e S22 mDh
potvrzenou infekci COVIEL 9 poPGREstia z8r oveR bNDhem hospite
CT vygRt&Sebhuto skupinu pacientT jsme n8§sl e
stejn®ho vRDku a pohlav? nalgtternSemoe nstcej m®dm |
podstoupila CT vyget Senl®NaabeonemBhactdi €Fn

j sme hodnotil i pS2tomnost per i mgankr eoat8ind|
peripankreatick®ho tuku, (per i )\eandkrrueha® i pcrk§
j sme v datab8z2ch PubMed, Web of Science,

zabl vaj 22c2p arek ragkaittint i di®u lat ¢pnibeltkiyck2o BE@WI2Dr o d
l edna 2020 alyedbdbi h&tHnwpz Alaraddtzye mMfSellpazddyCaVI D
potvrzenou PCR nebo antigennZzm testem, kte
zal §tku pS2znakT, | aboratorn? hodnoty, vis
vyl oyilien® bNgn® pS2]iny pankreatitidy.

Visl evdkpyr.vn2s me ulodnoti potit03epaai @0dnFk s2 CC
58 nmplYloov CdTe v® grea Sketnér ®m byl zachycen cell pe
al espoR dv@)| 8sndt opZ B ko ¢ eptef i 2p an lortuka hebe k ®h

tekutinovou Kk d0@®RopacienT,zmehd4oa gt Bbhdodbmi a8l n2 po
a 50 %vmilkdingamyls&zy nebdlliicm@zyarenchym byl r
102ze103paci ent T, z nichg 57 (55 %) MKbpttgpne
SskupinhD jsme peripankreatick® zmDny nagl i |
V. druh@®mestwndarii zoval.i dostupa®utdthB8nkwanlor epaa
v8zanou na i-19f ¥k li e dB@Yns Djk & spojitost gas
symptomT (prTjem, zvraceh9, khez&abyhaop8&k
paci.enBtTi ol ogi e pankreati tli9dyv ej evialga nu) [ &6Oi
nezn8ms§ .paciend Etn@@E kc219COWdHou vykazovat el eva



pankreatickledbn emtzynn8§mky pankreatiaéedy ne

nemus?2 spl Rovat diagnostick§ krit®ria akutr

Z8v I Nage sptrwdize pr ok 8§zag§ ag | meeaSipraenvkadlesebd ec k ® h
tekutinovich kol ekc? jesQOVIphT i epgd2 di agn s
skontrol nNaglupglirndhhd® studie ukazuje, ¢ge aku
symptomem infekce COVI9. Post i gen?2 pankr@¥DA9 bylo paci
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odpoviDd?2, kaebi8moak&lzmi es ous | eudnfekce COVIDDIsS t i g en
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Abstract

Purpose.The aim of the first study was to determine the connection between CO8/ID
infection and peripancreatic ainges distinguishable on CT examination, as a sign of acute
pancreatic involvement. The aim of the second study was to determine clinical, imaging and

laboratory features in adult patients with acute pancreatitis related to COdVitiPection.

Methods. For the first study, we used our hospital database to searah tloe patients who

were admitted and hospitalized between Apftjl2020,and November 30 2020, who had

a confirmed COVIB19infection using a PCR test and at the same time underwent a CT scan
during hospitalization. For this group of patients, we subsequently found a control group of
patientsof the same age and gender, who were hospitalizedrihospitd during the same
period, underwent a CT scan, but did tedt positive for COVID19. On the CT scans
performed, weevaluatedhe signs of peripancreatic changes such as oedema, stranding of
peripancretic fat, (peri)pancreatic fluid collections or necrosis. In the second study, we
searched the PubMed, Web of Science, Scopus and Cdlibaaey databases for articles
dealing with acute pancreatitis and COVID infection, which were published from January
2020 to January 2021. In the final analysi® included cass of COVID-19 infections
confirmed by PCR test or agén testcasesncludingdata on age, sex, symptoms, lathona
values, results of imaginagt the same time excluding other possible common causes of

pancreatitis.

Results.In the first study, we evaluated 103 patients with confirmed CGMinfection, of

whom 58 had a CT scan performed in which the entire pancreas was captured, and 45 had at
least two anatomical parts of the pancreas captured. We found peripancreatic fat stranding or
fluid collection in 10 (10%) patients, of whom 486 reported abdominal complaints and
50 % had elevated amylase or lipase levels. Lung parenchymaisitale on CT in 102 of

103 patients, of whom 57 (86) had a typicahppearancef covid pneumonia. In the control
group, we found peripancreatic changes in ¢hi2 %) patientsIn the second study, we
summarized available articles on patients witbVID-19 - related pancreatic injury

There 8 a high association of gastrointestinal symptoms (diarrhea, vomiting, nausea,
anorexia) and COVIEL9, which was present in B8 of patients. However, the etiology of
pancreatitis is unknown in the majority (68) of patients with COVIBL9. Also, patients

infected with COVID19 may show elevated serum levels of pancreatic enzymes, or have
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signs of pancreatitis on imaging, but may not meet the diagnostic criteria for acute

pancreatitis.

Conclusions. Our first study demonstrated that the prevalence of peripancreatic stranding, or
fluid collections is higher in patients diagnosed with COM#compared to eontrol group.

Our second study shows that acute pancreatitis may be the first symptom of a-C®VID
infection. Pancreatic involvement in patients with COMI® has been explained by two
mechanisms, a cytotoxic mechanism as well as a mediated immune response, ingicating

bimodal sequence of pancreatic involvement in CO¥finfection.

Keywords: computed tomography, pancreas, COMI®, acute pancreatitis
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1 BbBvod

Pandemie COVIEL 9, zpTsobent®V-2,i redn rSeAsRISa cel osv N

krizi neblTval ® 0o rozsahu. Od prvn2ch hl §ger
g2Sil. DominantnCOMDfhS2 yeakemespfekhta2 obt 2
z8vagnim stavIm, jako je akutn2 respiraln?

COVID-19 nen?2 pouze onemocnlNn2m dichac2ho sys

rTzn® org8ny a syst®my | idsk®ho tDI a

SARSCoV-2 se ukgzal bTt komplexn2m patogener
a tk&8nhD mimo pl2ce. PostupnhD se uk§8zalo, g¢ge
org8ny, v]letnhD srdce, |l edvin, jater a gastr
org8nT je | 8stelnhD zpTsodkeoemoeextpy ésx?2 RAroe eazty
kterl virus vyug2vs§ pro vstup do bunhDk, a k
mTge CO¥I DPpTsobit multisyst®kdw® podkexven:?

Jedn2m z org8nT, kterl mI§e bEBt ppoktiegen
pankreatu mTge Vv®st k z8vagnTim komplikac?2r
pSisp2vaj?2 k celkov®l9norbidithRD pacientT s (

Hl avn2m t ®matem t ®t o prafikea ejas wuCoOpIRLdxli ceqit ]
jejich mprfabogatd®iiraz2 C2 lkelm npircgkade gj2 enup Pioxc M1
posti gen2? pank®eatmo@p®Sos COV] ®ho di agnosti ky

2 Zobrazovac? metody pankreatu

Diagnosti ka akutn? pankreatitidy je samo
mozai ka sjeedskolt§diSzanamu®2y, fyzik§ln2ho vyg
pSidg§vaj2 laboratorn2 visledky a samozSej mrl

Vyget Sen? SpamplordeaztSen2 na adkdemr§mplamkareamnn
fyzi k&8l n2 m (pohlgdy @dhiSat, npdkiep, poslech) i kdy g j ako S
retroperitone8li nin ul ofgyenil kwpiree§he nn2e nko sptaunpknrT
klinick® jparkooj envayp S2 k|l ad bol est jsouypz @S wpjosdaz gk
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pankreat u p$pickNdIrkkdrye astei taikdiM n2 pankreatiti de
ijednp® znakT je napS2klad Cullenovo zname.
jelikog se tyto poSpacakyntdbj eepjthjdnagndst
(Koizumi et al., 2006; Dickson et al., 1984).

N a di agn- zu akutn? pankreatitidye | e |
t 88sl eduj2cd¢h) spgmdoomf&§l n2 bol est, popi so
bolest, |astongptraBugamBnikménkboghXB)ssobn® zvIl g
i pg8zy anebo amyl §zy nad horn? I i mi t nor |

pankreatitidy detekovan® na ultrazvukov®m \
anebo na magneti Zk®hoevyphhuB, (&1 yobrazov
prim8rn2 diagnosti ku akutn? pankreatitidy

(typick8 bolest, zvig®ru)parZiohe atziovkic8 h men f
mohou ale pomocis r |me nS2 | i nye c(ynsatpoS.i tcihSozla a r oz g2 Se
c hol e d o c(Waldowskaietgak, 20R2).

21 U trazvukov® vyget Sen?

Ultrasonografie bSicnewdayj epadikémtdh2s zpbde
akut n2z pgwakowska etialt 2022)u

Samotn® wultrazvukov® vygetSen?2, ppnatege
pankreas jma ultrazvuku el at i vepPpgeb8? §8MWnyiget Senkaphokr e
l imitovs8&§no hor g2 pSehlzeedmoBsntaz agd $i shya§bgivtnp ktppa
kli,hekRvnlBol on transversum, kt enT® el lejgits tp Se d
pSekVeg teNt ginN pS2padT se n&§m podaS2 zobraz

PSi vyget Sen2 pankr e gehaechogenituual echostrukturu k u  h
PSi akutn? ppakkeebstiedBmpéh&8nbBbhpaosB&hi , 6 v
neostr®, echogenmint2ai@meste).PShy mDIkI®y Pankr eat
prok8zat zvhDtgen?2 hp SQedopacdrkrmeart az mhardu,3 rcam
2cm.V o kol 2 npTlagnepuseravatsut opy anechogennNggékhdt ip
pS2padnhN i peripankr@akbo®R®ne&kutziynama® 2k sl
nehomogenn2ho intraabdombBadbhA®oUZukygey§ghe

14



di agnostice akutn?2 pankreatitidyn&podl &hhiod®
po & &U pS”pzrnaavkiTalca |l BT wn®r m&l n2 .

HI avn2 %l ohou ultrazvw&ic\h®tsdjSedy gethSenh | §
identifikacevy vol §vaj2c2 pS2|liny, kteroespe m®3ja
konkrement T ve (gclhuolloevdlocchh od 6 stti 8fhea)ultrazv@kuo | e cy
vRDt gi nou dob Sehypemthegeniwliumeng | o Esn pdidiroz § 1 n2 m ak u
st2 Odm8ZOkr 8)&Zkbobr azen?2 kdbwndktresmemht ol eedoc hus
PSi dobr® pSehlednosti hlavySndg§!l mTgeiadue
bTt i iditlraatheegéau |18d wi2ech cest nebo dil atace di

Obr 8t Bkr m8§l n2 pankreas na UZ

15



BC1
diffT5.0

16 fps

Obr 82¥kceletn8 cholecystoliti8za

Obr §3. 8lkdge(lbta s ol it 8r ) veogkué mé ktu na UZ
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BC1
diff15.0

14 fps 15«

Obr 84K obraz akutiedemabhkezed®dt zviDd@pdnwsg hl a\

2.2 Endosonografie

Ends k opi ck ® ul trazvwvwWR®oje®modivy et &ensdtanda
ultrazvukov®hje wygetagemnukovkkdysonda zavedena
Sonda se zavg§d?2 vodilem p&ak@Hksdekive Bestoup 2 ¢ n L

koneln2ku do tlust®ho stSeva.

Povagu jnap Ssees didggosfickounetodivy get Sen2 a zhodnoce
glulovim® «e&dg2 senziti vkiotnuk r cente ek I gblagiley Im®wn

ductus choledochus.

KromhD zhodnocen? pS2tomnostinogl atihe Sxyug:
zej mPna u hdgdmpankmnigammork mogRuj e zhodnot it
infiltraci ng8doru do Wl akibtkry?2 ap arklorl eéat i ti dyi se EL
vijimkou jsouolmleagsatsin®/ at§¢éreglkh® vpapily pSi ne
(Walkowska et al., 2022).
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Zaludek

konkrement v ductus
choledochus

S|

UZ viny

EUS sonda

Zluénik

Duodenum

Ob r § 5. Princip endosonografiep $2 k1 ad zakl 2nRn®ho konkr

choledochu§ vyt voSeno pomoc?2 Biorender . c

23 Pol 2talovs8 tomografie

Dal g2 zobr azpoovuagc22v amegtumocdioudi agnosti ky aku
pol 2tal ovg8 tRowagguwjfd esg CZlgd .met odu volby v r
pankreatitidy, stagingu &jjchk o mp | (Whllkowska et al., 2022).

CT vyget Sen? al e @uremdcirespvr amll @Bicemgdhdiez Sk n
tuto nemoc indi kov8nol) 2parRatt mGe playn kim@tali o n B 1dt
pS2padT stanovena na z§kI aad ICTk |viyngi ectkSecnh? as el
dopl nit jen pokudl inen2p$apadridikpoapé zRar 2
pankreatiti diynfjiakkoov annap Skeoklleakde e f onabe ®m®KBVh
| i i scheObiaepalsit Satviat i dy proat @ nrh&VV Vwapy nneTkgre
trvat 1 ay2 dny al asnh prvogyed Sm@Aohby z8§vagnost p a
podhodnotit(Koizumi et al., 2006; Walkowska et al., 2022).

Samotn® CT vygetSen?2 pankreatjpedrofcE§andl
Vv 60. pwot @®idrEM2 | odo v & ktoznvt.r apsotrnt2o vliegnt-kzyn 2 f §
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PSi odlogen®m CT i4yggbbv8en2popkbtagonhtiad
pS2tomnosti pS2padnich nekr -z, protodge hyp
di ferencovatel n® od nor m§rhupéhkreatil esp/rt v ec 2thSe tvai
po vzni ku obnédzhvgj kdyediogamkkeati cklTch nekr

rozsah postigen? nejen pankreatu, ale i okc

Na z8kl adhD n8lezT z postkontrastn2ho CT \
CT severity indexkted d o b Se Kk oirneilcukjoeu sz Skvla § rmo PtS% gp 4 & kir. e

2.3.1 CT severity index

CT severity index (CTSledesetb odov ® V\skh §22 ze sk-rovac
podl e Balthazar a, kter® se pTvodadgradgingu g2 v a |l
rozsahp ankr eat i qloiesebal. RelB)r - z

Hodnocen2 pankreatiti d@y4bpdyidnl cer nggahkntdk a z a r ¢
napost konQ@Tr( &@s thro2daiiviN tpgaenik bod)at 718 N Nt | 1 v® zmDny
okon2 meri pankr ea bodyy ®nj etdnlau neost Se ohrani |
tekuti noy3sbodilo!l dk@ea v2cemleotst Ser ioharkiridat i
(4 body)(Bollen et al., 20%; Goel et al.2013)

Hodnocen? pankseatdpk@®x a a #puwlkkp2zhean 2 pank
nekripmkudnej sou zn8mky pank rpeoasttiOcgke@anireakur - z y
za2 body, BOb50%padkeatzad Obody, Pospankréfleza® bOo d T .

CTSlje@dnoultem bodT z2skanlch ze bok-orveénp
pankreati.c kRRo znleikgujzegme 3 st upni:

- 03 bodya k ofamkfeaditida
- 46 bodTN tshSle@nkesktiida n 2
- 710 b odT:a ka fandegtitios

V roce 20dkualizdceC§dl ra vaaikumodi fi kovan®ho CTSI
DTvodgyn i mi tace origin8ln2hovChSéeaemi toy gig
sel &2, pS2tomnost n €k(Bhettyetjale20tdh b Se se sk
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Modi fi kovkarak® CriilBlh®ednocen?2 pankreati ck®h
i extrapankreatick® kompdzrkecreap SPekliad yploe u
ascites c®vn2 komplikace, posiiejéers @&ESttoomnmtse
2bodyMaxi m8l n2 bodov® ohodnocen2 v r 8mci mCT
dnl 2 do tS2 stupRT:

- 02 bodyakwmemhS8pankreatitida
- 46bod: st SedhkDtnhBgpBnkreatitida
- 810 bodTakaugwnmagm&®nkreatitida

Visledn® mCdSpow&kgujee za zI|l atl standard
objektivnhDji kategorizuje paci enpagkredidy t Sec h
im2rn®&t SednhD t Ngki®pae tkingikadl, e jphé yeeenitisfony B | u  d ®
hospitalizace nebo (Shettyebal. 20149).r g8 nov®ho sel hE

U m2rn® akutn? pankreatitidy typicky nej
spojeng8 s org8&novIim selmiBnpoaons valtug nphaocui eda cTh §

tTdne k uzdravenz2.

St SednhD tNgk§& akutn?2 pankreatitida |je
sel hg§nt2rnv,8§nwegn2 RS haodlimk §1 n2 mi kompl i kacemi

nekr - za).

Z8vagng8 akutn?2 pankrpatzitstdanti e2 mharg§ne
kter® trvs8 v2c neg 48 hodin.

232 Atl antsk8 klasifikace akutn? pankreatit.]

Atlantskg klasifikace,p T v o publikbvar8 v roce 1992,byluni ver z81 nhD wu{
standar kilzasvidnlk al n?2 syst®m ,vj ehodnoc2elnegm p
zjednodugen? komunpkategenedo k®i doky byl o |
pankret i c kT ch kompl i k a@Banks\etedl.,n2013; iPiepee dtrab, 201K
Bollen et al., 2015).

BNDhem | et praxe bylo ale potSebn® tent
zej m®na prot o, g p o cdhoogplaan & ky zli eod gp2gmwe or gs8n
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pat ofyzi ol og ipankreatitdk a géf h z inj82sdteed k T ¢j m®na ke

zobrazovac?2rode 20ddak o dni Wl a revidovang8ktAetri8ant
definuje krit®ria prokldasighi-kwj eakakwn?Ppamn
mor f ol otgy jcikd tcenr setdieanag |- rz2n 2 apmkirka teiaz u jt 24 @d2a pan
adefinuje z8vagnost akut nz2(Bollpnaetkal.,e205 t i dy
Pfleger et al., 2004

Revidovan8 Atl ahbteglka8ypakas nfi pyao&kreazr i ti d

|l nterstici 8l n2 edemat-zn? pankreatitida

Nej | ast.lWVjGQF2obt wpe otbyrpaizckflok8&8l n2ho nebo d
pankreatth o mogenn2 sycendkphteméhywmustranding p
a meng?2 mnogstv?2 p@anksptaln20i3gati ck® tekutiny

Obr 88 ekterstici 8l nz edenmadi fzaeDigaemRE)pamniktr ie:
mal ® mnogstv2 peripédihkreatick® vol:
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Akutn2 nekrotizuj2c?2 pankreatitida

VdTsl edku siln® z8§nDtliv® od@agwehDdiojAada ia
vznikun e k.rDle £T obrazs e d PdnRreatickou (5 %), peripankreatickou (20 %), a
nekr -zu pankreatu s peripank@Obrc&kod unalerk:rz
pankreatuseCTobrazepr oj evuj e j ako jedna wpeabkeochymd ce h
pankreat up S2zpaa ®lincpoervi pankeati ck® nekr-zy se
(Banks et al., 2013).

Obr 8ZAkutn?2 nekrotizujichyg?)popleemlkmeéat ictkiSd 4 8n
pankreatu(*)

Vr 8§mci revidovan® At | anztasvke® ekittrairsoiatiei &k a c e
pro oznalen? tekutinoakethnzkoH efxa i k rassatcii toivad
pankreatickl absces nebo intrapkh&teanichks
zavedl a st andar di(Rolem aen 8l., 20k Rflegero ét oay),i 2914).
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233 Kl asi fi kace tekutinovich kol ekc?2

Tekutinov® kol eikrcteerasoci @Vvan® essiemat - zn
vprvnaZdhingch nemoci akmhabtuperpppmemeati ck§
Peripankreati ck§ et enkewthirnaonvi§ eln &l e keckeu €T nov §
obrazh o mogenn?2 hy fObd eS&ganktt go bnroauz spont 8nnh reg
pSetrv§gveg i phoovd S Imienrekcrhe a t pi ackRaRks ptsle BOAD c y s t
Pfleger et al., 2014; Bollen et al., 2015

PankreatickBepebkbudonclheh88 vBkgthaov8nkbol
ov8Im&8qvhBmogenn2 hypodémrzne®s yth?scazhis ednf§i br -
(Obr 8.&k vDt gi ny asymptomaticklch pseudocyst
protoge pSiblignnNn 70 % twsemsgejtd&mkz meaqg
(Banks et al., 2013; Pfleger et al., 2014; Bollen et al., 015

Tekutinov® kolakaoéenasoekooan®kaou vmadrhr e
4 tTdnech nemocakwtzm2a| mg RraptaijanedD gk od e kgrev ot
neohranil|l en® t@hut®Whba ® kodxelkced peri pankr
kol ekce e ale | ej(Banks etoab s2618; Pliegeh et nab, 2@1d;n 2
Bollen et al., 201p

Pokud akutn2 nekrotick8 kolekce pSetrvs
VCT obraze mTgeme vidittatto olS¢lcek see sd NMMs ke
Awa l-dfefdi ne&rN)za WON j e na r oCZTd 20lb readz ep sheeu cear
(Obr 81ArlJke to d&no nezkapal nDnim obsahem (obs
a kompli kac?2 palkn fniTkgoev abnl &8 Oi e repk@cae.g T zp S2 | |
akut n2z p dBakks et a.t2018;iPfteger et al., 2014; Bollen et al., 2015).

Jak bylo Seleno na =zal §tku, dipadwvrzanal
mi ni m§l nND dvou zeiktlSencihc kh®haov nk2rciht @rriiat &rtiy2pi
(trojng8sobn2 zvigen2 s®rovich amylP§zohoebo
radiologaj e pr 8vnN zhodnocen? z § v&T prazesnt a  za&Kkult anck I
sk-rovac?pakp rseyds tk&neT k| i,nijceks&hloi pbruTdbeD hnuz t p ac
onemocnin?2 anebo se vy lloRduiadiopgaakalei c K y®| baz
pS2padnlichKemmbl kkhae? akut n? pankreatitidy
(Morales et al., 2019).
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Ob r § 8 abkPeripankreaticktekutino\g kolekce na CT e d ®ankreaty*),
tekutinoWg kol ekce
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Obr 89&kPankreati ckmRCpbseudocyst
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Obr §120eb. Ak ut n?2 nekrotick8 kolekce n
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Obr § tlak.A Wa I-d fefdii
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234 Kompli kace akutn?2 pankreatitidy

L o k &dmplkace

Origingln?2 Atl ant sk§ kl asi fikace rozl i
pankreatitidou a |l ak®&tmz2 mparklormedtiiktaicckeonu . s Me
Sad2me vige zm2nhNn® akutn2 peripankreaticked
akutn?2 nekrotick® t eokiutii nneevked mRoltekoe ad e Ama
kompli kace Sad?2 me | ilteofbrnzu gpbyt 8d edFo i
(Morales et al., 2019).

PodezfSapadn® |l ok§l nEskmpbi kabedby, vpo
pSetrvgvsg nebo je rekurentn?se&khdharBirmgImu2z nH
pankreaticklch s®rovich pnagmdsi nebo§ nkodvwy®)
(Banks et al., 2013)

Syst ®mov® kompli kace

Mezi rizikov® fakt or ¥ d2omedydlike, oorbge§zniotvu® h o
hl adiny triglyceridT, r o zBraene xli oskt &ulj rt2clto  kpoone

rovnhRg povaguj?2 za rizikovl faktor, protog:e
ni ch. Etiologie vzniku akutn?2 pankreatiti dy
rozvoje org8nov®ho sel h8n?2, ale uds8vsg se,

al kohol em maj 2 Picchumoni rei al.i Ka988; Gargg ét2al., 2019).

Syst ®mov® posti gen? azem kapatityfankeatupiodukosat i t i
vel k® mnogstv?2 potenfhncrcnho nvTa zaZ peormiaywmh.e h sp d
funkce a gokd Tsgbedkeagk 8v®nzch peptidT j ak
(Pitchumoni et al., 1988; Garg et al., 2019).
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235 Management kdrmprn§dgkaax 2bi opsi e

VgeobecnhD se k akut n? pankreati ¢ck® | i
interstici pdnkicatitilypdSinsatt u pwj2e ze zal §vOugkoaome
samy spont Sirhipmvengrcend ujl2dnT nemd ¢ i meTgyatdou jk2o |

intervenci.

| v pS2padh pseudocysty,pSteztmr.\i §w ap Scpralddin
od zal 8t ku zaémogi ,koseervativn2m postupem.
symptomatickl prTbRh charalkt &k ikmrebosbolestn ap S2
bSicha, ktzpPsmAgon®@, bp akSiads gplswejdad o e l¥it kamskto v G
pS2padh s drpeSERswanets., €02K).

Standar dn?2 i ndi kac? k dren8gi pankreat
Awalolfefdd nekr ot ipcrkoS8t okgoel enkTcgee v®st Kk rozvoji
ng&sl ednou tNgkou seps?2Po dketzeSrEkovangn kolekcsj@k o u  m
pS2padnN klinick®ho zB&hopw@®®Rnabsemoiu, jitepclot
I nfi kovamepakolpekndde nNDd ¢ rtdinfoidkigeat el n8 na CT
patrn® buldbirnSi2e kpl y nu

Je dostupnl ch n nNkpedki§kenmwgskopicBt, 2 ddarl & § gneo,g |
je chirurgickagdg& bm§ dsewmoejnet .vI hody a nevlhod

Podl e doporu|l eenhtameil ogk GAHa RI2@j$on 0 st i
perkut8nnn?2 | endoskopick8 transmur 8l n2 in

managementu WON a ohr ani(Baesalletah2022.kut i novTi ct

PonRDkudrwferjoowan8 endopsokkoupd cske8 ki rpaneuwd o c
endd u mi reéstoundlodena pr ot oge j e ni gg2kurti8ninkko pvzgntil

Per kut 8§nnj2e dzraesne§gpr eferovanst u pacient’
infi kovanou akutn?2 nekrotickou kol ekc2z, ne

podstoupie ndos kopi ckT | i(Baoshlietmly2022).c kT v 1 kon
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Obr §22lknf i kov a-n8f Awa bukliekarzi plynskolekci na CT

24 Magnetick8 rezonance

Magneti ck§MR)greomanoeazvymd?2 vyjgetSenpeci f
viasnost j ader atomT vod¥lwk kt ¢ @ Rdieg levimydzpnnad sutj 2«
odligen2 jednotlivich tk&8n2 s podobnou stru

od pato¢ ogalck®.alJt ernati vou zobrazovac2ch m

Vihodou, MRé¢ penvzmbg2vgs&Sen2 a je bezpeln®
alergilt?2 na | ordebvouj & onmtmriacsht nj2e jl28 tpkoud an?2 Kk
s e | Ma&alkdwska et al., 2022).

241Vyug2van® MRI sekvence

Kompl exn? zhodnocen?2zahradeuntond?2n o pa@m%k r esaatmot
parenchymu pankreatu, Mdezi pafkredptugk@aun®B8:
hodnocen?2 akuSa?2?2 ped gleln ®a b b ITAWg g g MTA Whr azy (
MRCP (Walkowska et al., 2022; Koval, 2020).
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Tlv8gen®j ebuazgkl adn?2 a nejvpyouugg?2vvaannollj gz2e
z8kl adn? an atTokse¢ zolka®Rejhoyrpiee rsfzagchi8 imo B t ekut i na
hyposigynpg8gntD2 sekvenc?2 s opdt lgzlddiokdmfRankoghiun z
ed ®mu gué&ovaly 2620).

T2v8§gen® josboruazyel mi senzitivyrktem& jp&S2t
T2W hyperwy yg@®8\t @22 ase TR-v Pgdhka@zmbteld®yeurs2 m s i
tukucdbok 8gou identifikovat pamah®hyimwglsit we ©lké
m2rn® pankreat i tuimbyy.RuNa 1l tekuth® o ®ad @igdhuny?
pankreat i,@hka®u nkoogl Reukjced | i §pé& j ednoduchou pank
n e k r o(iKovat RORD).

Parenchym pankreatu pSi akutn?2 edemat - zn
sn2gen®ho sign8lu na T1W a zvligen®ho signt
homogennIpSgymadtd. otV zuj 2c?2 pankreatitidy bud
takt®J hyposign8ln2 WallTéWpashkpersaghB8Dnaek
(Xiao et al., 2010; Sun et al.,2019).

MRCP, tzv. MR chol angiopankreatografi e,
pankreati ckintahi i exrthtepata§l n2ch ,§ladjom@®rcah e
hepatochol edochus, kterl j e (Obnrag z 83)Z gp:
Ug2vs8 se zejm®na k diagnosti ©Odri@Bekk eonedt T
jin®hpS2klad i ke zhodnoclein2k ev rzotzcedd awce vl v
N8l e&&42 w.] ov® i pankreatick® cesty jsou zobr

Tat o technpiSka ownynwCtdy IStuadilYu |i acwel sctaanhkreatiod m

vi1 vokdtue,r § jfauknog uBSeco nb e &dgatkiarrk e toto vyget Sen?
exogenn2 konekotiamvgdpl dBri@ystrTuktury v bSig
T2 relaxaln? Jas ve srovn8n?2 s o0k o fuktdgrymi m D k
j sou VvTIli ok ol W, lay ptearks i ¢ o lg §@lddgaldet alg 24 | n ®
Koval, 20200)Ve srovn8n2 s endoblB&klopngkopamlneatgir l8a
je ale nevihodou nemognost z8roveR prov®st
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Obr §3@k.Chol edochol iitdilafaceq! mlao WMRECH, cest ( a
vi padek (kenkrenfem3 )n i z a k | ductugdandledochus (b).
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Dal g2 vyug2yvaneum®r&vien@édalenhDhrazyE gk 0@,
ODWI), kt er ® vyug?2vaj? zmNDny zobrazen2 sign§l
Vysokl sign8l na DWI, zpTsobenTl romdzenau adi
a nekomplikovanou kolekci tekutir(ioval, 2020).

Obr 8§ t4ab.Obr az akut n?2 MR erazer resaikce difuzelpankreatu na
D WI (a, *), ed®m c eplo@&hloa | peanr?knr esaitgun 8nlau Tt 2
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Kombinaces e k venc?2 pom8hs§ k e zl epgen? di agn

stanoven?2 z8vagnosti akutn2 pankreatitidy.
pankreatitidy na CT vyug2vs§ CTSI, tak byl
index). Oba indexy, MRS I i CTSI , j sou V Shovchmd ed maR

(Sun et al., 2019).

Obr §15eNkor m8 1| n 2 obraz MRCP

Nativn2 MRI vygetSen2? pankreatu je pSes
z8vagnost.i a progn-zy akutn? pankreatitidy
Ale i pSi vgech vihod&8ch MRI VvTli CT v dia
di agnostice akutn?2 pankreatitidy st8le o0me:;:
vy getiflechdch§8z2 ke vzniku respiknalrm® pfSemo leydh
hodnocen? viraznhD sniguj?2. zWr gk taikkdskghe vy
proveditel n®, protoge pacient.i s tNDgkou ak
neschopni nadrdpett atd &/¢t monu od @BE padN | ze ale
hradlovgn2 vygetSen? dVe smpownn$mn2s ddZhav®
pomoc2 MRI zdlouhav® a relativnhD drah® vyg(Je
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2.5 PETICT

PET/CTj e neinvazivn?2 zobeaXombatfonawwe mips @ 23 k
tomografie (PET)a CT vyREtjSfenrrk]| n?2 Zzobrazovac? me
radiofarmakumi di agnost i c kT pS2pravek s Nejahg&gtubpi
poug2vanlim PET ¢l86iluor2-B-d mak ¢ ml j k&-rdliea k(t A vG)2 m
fluorem z.rPalienrcli peurk rp e aknuiZmufF 2@ ej e« jbuRk§ch
j ejich kons(Ngueratal. 01t)k - zy

Zvigen8 konsumpce gl uhpgenzetaholizmusendTag e g | uTkt- z
ng§dorov®ho i zREDt hBe®hafpTwmoagde. o hWWhkklyn2m
ale nen®ds$,c giogont | i je hypermetabolick§8 | ®z
CTvyges&eptovsg§d2 za W elem anat omipolk®ulzekhal
struktur &l kockkkzmDrzesl|l aben?2 PET obrazu.

Akutn2 pankreatitida je v PET/CT cwarakt
pankreatu a Vv pericpannkTrdeeat i mk ®o viAkhS&NmMinSRdzoar o
ned8§vn®ho ERCP vikonu | i bi opsiiegnmThgoe pproontoe
Ve vgeobecnosti se ale PET/CT k samotn® d
(Nguyen et al., 2011).

2.6 ERCP

Endoskopicks8 retrogr 8dn? Cc o lsaodogingdp a n k r ¢
radi ol ogi ck® a en dPoosukgo?pvi§c ks®e vky gzed bSreanze n2 § |
cestvyug2vsg se k zjigthDn2 pS2]liny ¢gloutenky,
vel k®ho ¥byt &oulnas nvkS zalechbl I¥vijind) t @ r ap e ukttiecrk8§
umogRuje provsg§dhNn2 intervenln2ch vikonT ve

Principem je z@avedkd?2flaxdiolklopa trubice
gal uddeok deegs cendent n2 ha t eu cdka®nsys, & apidkbyy 6 d c e ®
kontrastn2npll R ky ov kPokadtse p mz ob gauzleonv?T z hi s&3t

z%gen2 vivodu |i peyt ammned tc vi drelgodmadmnot sTt v
okamgit ®ho i nt en®apdd st2rhaon DNk oknaunkr ement u,
g1 ul ocest,z &4 v e d e n Aebo dhiopBia sliznicek mogni m kompl i kac?
vyget Sen? gplautSt?2 rpanlfjeatitidy, infekce,
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Obr §t6ak,cDi | atace Jglulovich cesthnaERPRO dk | ad |
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3 COVID-19

31 PTvod viru

Pandemi@ s oci ovang§8 s aKkooraviremPARSE®/{2,i r katypmkbagn

vroce 2019z pTsobil a cel osvDtovD obrovskauYakrt Zi
stovekmi | il aitieposledn @ pi d e mi o p o WMEzk ® r v 20P4byb k datu
236. 2024 potvrzeno 775 mi | i eIn9T a S2vpracdeT n

7 mi Mimo(WHO, 2024).

Koronaviruss e  $nazil RNA viry, jejichg genom je tvos$S
ribonukleovou kyselinouRNA). Jedn8 se @auviorge,nnkt eorr® jld ow
pt 8ky.

V. minulosti se jim wduli@naomwaalda uhell k& psdkzuc
jsoup Tvodci bnNngnT ch sr ensapxiirmeelm 2vclhs kiynt fuealedo2z i mn 2
t ®t 0o skup®BiaygpadSauhy, jejzpHgobpbajdgeBpn® p
ag sammt posl edn? cyt SA0a glBe® ezppeldseodi i /ISARSCOW i r u S
(SevereAcute RespiratorySyndromeCoronavirus) MERS-CoV (Middle East Respiratory
Syndrome coronavirus) aSARSCoV-2, kterT zpTsobil cel os
(Beneg, 2023).

HI avn2zm c¢c2]l em koronavirusupgk wiersypsd r abi
respiraln?2 cestou kaByRink apmi o k §zf § rkoo,v adnd crhe jow
tvoSena jegthN pSed klinickim projevem nem
v populacii Ben e g, 2023) .

3.2 Patofyziologie

Virus SARSCoV-2 spolu s ostatn? mi koronaviry |
tvaru, kterT na sv®mppfopomhoagpsitdldjichglky,
ngz@&yto vIibRgky se skl &daj2 z mol ek & gl vyl
protein( Beneg, 2023) .

DT chac? cesty jsou vsltiupanwdg@msonuPatayenez& or o n
postigen2 plic plS9 jomesmpajnddmd LOVEApDSEtEaiz m] s
viru na receptoii koakrrmp®tvrizhona bukbepteart upaod
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enzymu2, ACE20br 817 epReceptory ACE 2 jsou Vv nejvDtc¢
nosohltanu, hepnhDizaspbupén®.

Plicn2 alveoly jsou m2st emoxidkuhe | d@G@hHz 2 K
mezi pl2cemi a krv2. Alveoly jsou vystlan®

kter® jsou dTJlegit® pro vimRDnu plynT, a pne

ACE2 je ve velk® m2Se zastoupen prs§vhn v
koronavirem vede k aktismaci OdmpownDdh2 hmusliysi
je aktivace makrof 8gT, monocyt T, dendritic
l i kvidovgny <cytopatickIim efekterorganBmu nebc
Visledkem je pogkmparen@h a ph a repl @r was vaefou T 10 @ y
(hypox®mie) s n8slednim rozvojem pneumoni e
Dialtk2 syst®m je jednoznal nh pviremSARSCOVE2g § n e m
(Beneg, 2023).

Exprese receptorT ACE 2 ale nen2? p$2tomn
epitelovich buRk§8t¢lnk®hwoustBeemt, evochiod amgi
glulov® cesty, v epitelu prombmdv®hoh mDaohbi
v buRkS&8ch endokr i mm2agh 24 InSezy tp(onf d dzllye) dovai Riky§, & v I
pankreat. | pr 8vhND proto +@3Reul BBti i hf dRcspBARS §
gastrointestBerBé M2 hd023F)akt u
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Vazba SARS-CoV-2 spike
proteinu na receptor ACE 2

Spike
protein

A 4 L4

Vstup viru do bunky a jeho
nasledna replikace

Ob r § z7ePkincip vazby SARSCoV-2 Sproteinu na receptor ACE 2
(vytvoSeno pomoc?2 Biorender.com
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33 Org8nov® postigen?

331 Pl 2 ce

BNDhem infekc€oV2i dom h§ARS u epiteli 8l n2ch
bunhDk a u makrof gyt okkiindd u(kicniti dir sharaaliy ny ,
interferony, neutrofily) cog zpe[sBBRDhemzhi®kocpbaolsi
vyplaven2z cytokinT (Suetkly,202n2 ho obDhu do plic

Pogkozen8d8vapiteeky plna nktcehr @ lsveeodo[d2 1 2 p
typu,vede kporuge tvorby ks pofralgtanutdtua@goV 8mh2 abace
Visledkem | e akutn? poskumdaeé ezdd ®md v ® télu taik
rozpadovli ch pr od uokvojdm intest atvEbhebhb d leihoong2 h o
visledkem je narud@gecnh8. vi mRDna plynT v plic

Me z i typick® klinick® projevy koronavir
dugnost, Ynavu, bolest svalT a bolest hlavy
a | i(Kevéewet al., 2020).

V. CT obraze plic unpeE@uBmWilypi pei mrnéhe
obraz oboustrannich sk-ylassopacicW koh8§bk| dach
nemoci pSewadtj fgolnghlvedstls opacity s maxi mem
plic(Obr 8B pozdnhj g2path rozyoi 2 veljkéch z&nnDt!l i
charakteristicky ulogenich dorzobaz8lnh, re
a s patrnlim ai Me dirsotncphmlym a me mi-glass bpagitzae m g r
konsolidac? -paving§Kwedeta.2020)r a z y

40



D
=

Obr §18@ak.Typi ckl obraz z8&nhRtliv® infiltrace



Seve oamer i

RSNA) pSigl
COVID-19.Tent o

a
CT

ck8 radiologick8 spolelnost (R

v b SeTz nkul a2s0 20 ksa| m&\roh esrg st ® mu
kl asifikaln2 syst®m m8 sl ougi

nglezy plic u pa ckovielovouTpnesmorjio pe DS ®m2em mea i (.
hodnotil idoCTh 8rz&ll @z kowpdek hodBEmgnTi m di agn-z§&m
odli gnT m manageRBeNmt e&krh apsa cfii ekmat|an.2 s kat @moyj e 2
i typicklI obraz, neur | it (Tabulkanke,®typ§ zi&Kd a

Tabuka1.RSNA kl asifikaln2 syst®m prpodeadraneéen

na infekci COVIB19

CT nS§l ez

Typickl perifern2 oboustrann® kapsolWaced gl a

multifok8l n2z GGO, konsol i dacrazy ne

pavingo

Nejasnl asence typicklch CT n8lezT

mul ti fok8Il n2, di fuzn?2, perihil -z

kter®

vel mi

nejsou ulogen® v periferi:.

mal ® GGO v mal ®m pol tu, Kkt

abseneeh wgn2nNDnTch n8lezT, nebo p

AtypicklilobSegmehkb8bnti dace bez GGO; ka\

Negati vnnej sou

pat kons8lidaGecO ani
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Negativni obraz

Atypi-r.:ir;)'r ;ijraz

Obr 82%Sc hemati ck§8 repr ez eObtragczee kR SN A vkol ansaihfoi
ng§lez Atypick®f z#mWdmulp$if oikriflleskscsig rogpDavoldDt y .
vlievo dol e p Sendestasswnmugheokiip 81238K teazdun Tsmi  per i hi |
a absenc? typicklch CT ng§lezT. Obr8zek vpr
nemoci COVID19,sn § | ezem k dresve®im ddeod ebivinalt & Ir Gik-m 2 sni A
budfi okrsky.o @lrh®Bek neprykvaz uj el9ajpemky i nf

pS2kladem Anegativn2hofi CT n8§lezu (F

V. dubnu 2020 pak s dal g2mp%iSiipl daems sk -
radi ol ogi ck§ s pacihtierd foroRadiology, NVNRY hk tAesv §t v @a &8 i®I a
standarsk znewad®m hoChplicuempaci ent T s podezSe
COVID-197 tzv. CORADS (COVID-19 Reporting and Data Systerf)| asi f i kal n2 ¢
je rozdnNl envz®Hyv igsapd g te iz &evipfdRoli preeumoniv CT obraze
odnej nisgtgrph@RADS 1, a@r po didprbsHo@>®RADS 5 a v
pS2padhD potvrzen®ho p-RADSG6(Tabulkd2h@b rP&2Re k est u
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Tabulka 2. CO-RADS klasifikace (COVIB1 9 Repor t i ng I»akt-ar oavnadc 2Sy
syst®m pro hodnocen2 CT plic u-l1acientT

StupeR poc CT n8l ez
CO-RADS 1 vel mi n?2z nor m§l n2 nebo nei
CO-RADS 2 nzzkl ngl ez konzistentn2 -19
CO-RADS 3 nejasnl n
CO-RADS 4 vysokT vysok® podezSenz,
CO-RADS 5 vel mi vys typickl nglez-1pSi
CO-RADS 6 PCR +

G'--)

Obr 820eSkc hemat i c k8 FrRADPSkiasifikanetObec & z€® Vv I evo na
ukazuje n8l ez-RAD&silfi kedanbb€@z bez zn§mek
patrn® ztlugtBDn?2 i nrt&mdio bmhsnti2@en sEWhy. n@Y rs
vpravo nahoSe ukazuiRaDSR &I lerza xd Tamii fk krosr@lnil «

prav®ho horn2ho | al oku, kde jsou patrn® okt

od i git i@ obraz plicn2ho emfyz®muyglassdaityt r 81 n

n8ICORADS 3. Obr 8zek vpravRADSdsp €r uk@arzmi mi n

oboust r an aglage bpadgitamoupacientesmf y z ®me m. Obr §zek v |

pSedsh@ieietypi ckd, pper iCfOav/rl D2 -gtasgsopadty, r ann ®
char akt er i-RADB 6 (FdbseparetcaR0Z1P
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V roce 2021 probbDhla srovn§8vuada&nodidkeudi e
nemoci COVIB19. V t ®t o retr odmektilvnz osnowd iaif i £e pl
pacientT s pot vrlz9en oTuSii nzfkeukgce?n 2CHONG Kom $ ie groe 4 &
pacieny dle CORADS a RSNA klasifikace/ T s| edkem j e, ¢ge oba syst
nemociCOVIB1 9 srovnatel n® s podob(ransecaetaln 20R1).1 v i t

Vygg2 shoda mezi hohlnoowGCORADklasiiike&d m$igepano
tobTt tdZmo -RADELOsyst ®m |jeSipjraot elarddjod2omrypespe
m8 znpabdobnost s o0st @AbdelawabefRRO21)Sy st ®my

Radi ol ogov® ani K1 inici by ale nemDI i
COVID-19 se neodv2j2 jen od n8lezu na CT plic
| aboratorn2m vygetSen2, tzv. PCR testu (pol

332 Tenk® a tlust® st Sevo

Gastrointesnejnlsdsnt2NDjtg?akm? gteo extrapul mon
COVID-19a postigen? sliznice tr8vic2ho trakt:u
Me z i nejlastRhRjg2 projevy pat$2 prTj my, nau:
respektive ztr8ta chutiGadorpidtaestznwng8aaoendpy
identifi kovanm®es(pli)rag mdlmas nsty mpt omy, (2) s a
projevT, ( 3) nebo jim mTgou pSedichSesti n Sl
traktu pSi -lionfjeskocii adCVIvDyeobecnhD nespecific

samoodezn?2vaj? (prTjmy, zvracen?2, bol est bSi

To, ge s e koronaviryenmehaoeytrecczimnag o
gastroenteritiduje pr 8 Nd Twe@ dhkm®n o gst v 2 receptnoar Ts oAQE
enterocyty nesou.rferocytyvt enk ®m st Sev N, tralnzku a v du
exprese t NDabkonoery @ ¢ eplhie@Xwhet al ., 2020; Ben

Virus po nav8z8n2 na receptor .N€EI|l 2dn®t
uvolwnd&iNkR®ho mnogoptfTeobéytrokivm] akutn2ho z8n
infiltrace neutlymioéytyl vy, makr of 8§gy a T

Visl edky mul $aalpksukdptPo mchp®jevii 2 vedl k odd ¢

stanoven?2 di#la9g n -pzryo t ®G\elbyly snteanopcr2o{ICEONVE Do ¢ o v § n
To vedlo ke ngefgeBnim @ygy2m rizikem kompl

45



gastrointestin8l n2 R1lo9 tarsaockcthwrvga?ni®en fse o h E€ MV In
smyslu del g2 hospital i za(@waschietrau 2023).st i me c h ¢

Hl avn? z 0 br az o Jiagnéstice merdoail CQViRWL w paci en
snespecigfaisck Tomintse sntpit m§nlyn ¥ miol est bSicha, pr
pSi podezSkane (nsat keovmmp?l ii gabemoent esviEoc@hazk
vyget SenNej b8€TAMIF|I ezy jsou st Seaterokéliidz § n Nt y
a st Se v nBoraschiethle20823pUhlenhopp et al., 2022).

Obraz gastritidy a enterokolitidyj e char akteri zovg&mt&iesvstmen
tekuti m,obsbabgmNDn2zm stNnydTseshk®ko ed®MmMuss @b
zv]1 gerylcren2 m @luckrazg@b rv82Lp¥%| asnl ch st &§di2ch mT
enterokolitidyz po | 8t ku ,;adg memmtg§lers®2 nemoci s@y.rozvi
Stranding mezenteri §lbnRihgon 2t udkuut,i nvdo | an §i zt cel kou
l ymfadenitida j sou -d%AI giznd wkndwekny® CzO8vn Dt |
(Boraschi et al., 2023; Uhlenhopp et al., 2022).

St Sevn2?2 ischemie i-€aVilk ovea nigi vionf ekBar?o §UA R
pS21|inu u pacient T-1%ogzét ipovaghj @a k COYU Do p
svysokim z&8nhRtlivim stavem a je spojen§ se
ge sn2genlipfipadP $wo&ewn? ischemi@abponéntzk®@o

funkceZimOnyYkp@&T ronb® avz e zi§cheéme2t @ o ® 5 tmeltd) e drieu
vidRDt kontrahovdam®esm8dvB8tnkini skpdi Bn®& i | at
st Sevn2pakpz2irlokwhD st epekpdnsmNDebadi vw vid2me ch
st Se v n?2ipnesimatosisiritestinalisplynves t DnN st Sevn2pdmiTglen D1
g2l e), ztr8ta sycen? stSevniT§e Nun®sta agl ke
perforaci(Uhlenhopp et al., 2022).
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Obr §21ezksnNt tenkTch klilek (enterit

3.3.3 Pankreas

V2 me, ¢§e hphtegeneze nethecodOVID9 hr aj 2 rZ2.ceVpV2 me y
taky, e exprese tRDchtobuRkBsmemhsgnovhthksp
Vygg2plniecy2 ovhas tve l gk2®nj2e AGrERKIB cih wwankreati ckT
avpankreat i ck(Sinagraetal.t202PV c 2 ¢ h

Infekci SARSCoV-2 byly pSi psan® pS2pady elevace pa
pS2pady akut8ampam®Rrzatgeémndyzm2nDnlch pankr
a |l ip8g8zy, al e dneesnt2r unkuct2n Mp asnpkorjeeant® csk T c¢h bunnh
pankreaticklch enzymT mTge doj 2t i pSi | ed
vol i gSovsmeylkrzvee dd pz, a pSi jejich sel h§i

zvligen2 jejich hladin.

a7



El evace
(gastritida,
d8v §
v@®srtea&kbsor pci

t zv.

Konkr ®t n?
j agndalipS2 ml m
z §vaigmuenao d mév
| ®k ov ®ho

o

primy efekt \

selhani ledvin

Obr 8222k Mechani s my

(vytvoSeno

pankreatickTIch

translokiaog paruchBe mme abi | ity

pogkozen?

bTvg takt
enteriti da&@QVIDki®l iptoipd as)o,v S8kntye.r & aj
st Sled nmT Gea Nr

enzymT

enzymT

p a n KSinagaatet ak, ROR2). h

mechani smusf @lbgXa/8 al&be npPa nKtr &la:
cytopatickIm efektem | ok&mhmi2 ho
Nndi , rgmek cit zv.. \Wejtelodie moovy® ok
pld Abramezgktetal., B032(0 4 r@§2dEk COV |

n &

o ® ®
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@ Qe cytokinova boure
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stfevni translokace
postigen2 -lpankreatu

pomoc?2 Biorender. com)
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334 C®vy

Aktivace endotel pogR®Rozepe2mSpmocspZat aosr
bari ® a mezi alveol 8rn2 membr8nou a plicn?
snadng§ vimDna ky#¢$lne@tioakroxi dau pue cemi . PSi
alveoly, udolcmB@z2 kel k®ho mnogstv?2 proz8nhnt
pSil ®haj2c? cC®vy. N8§sl edkem toho doch§gz?2
kaktivaci endot eeldik8lmgjloshh alku i Wka,c ev Thselnyo k o a g u
Proz&nhDtliv® dhRjeelz&m ok redyvngsr hoeb® kdpied tzivl g e n §
pravdhNpodobnostsj ezinckup$3paddhnau keamb d ISir Ba h?
posti genl ch opbolsatsuwpeach®m | krce Tmombséliil i st av
nutnhD spojen se z8vagnim |i-18yimTg&l mepvybi
vst 8diu pol?@ma(Bedegpne22mdd) .

NDkter® studie srovnS8val. t r disarbimovanou n 2 st
intravaskul 8rn?2 koagul opati 2 (DI CHAal gktneir §
koagul opati emi (trombotickgs§ mi kroangi op:
To, co trombofiln2 -5®awdlpiSgujreemodi o O¥t D

koagulopati?2 jeaimergenenlBadimali Da von Wil
hemokoaguloamlVHi2zeh os Mf2agkeéen8§8 hl adina fibrinogent
vych®ptittk@dd,tak je nhRDkdy oznalovs8n jako | ok
organismug Beneg, 2023) .

335 Mul ti org8novg8 dysfunkce

Multior g8 poe®i gen? na podkl adhD sdyesfti®&mnuojvz&h?o
viastnost?2 -19stf2erh,cegeC OVdDpi ral n2z syst®m je p
al e | astipoppSeektornvg&n®® i mrf ve® chey. | atzviAdtym&Ep bt hf e B |
f§ze pwdpswaa8u dPeako0o multisyst®movI -CZ&§nhDt |
multisystem inflammatory syndrome in childre.odobng Kkl inick§g | edrt
popsiangosp8khahe nAmulsyst@n inflammatory syndrome in adults)
(Zahornacky et al., 2023).

Multisyst®movl syndrom je vz&8cn§, ale :
poinfekln2 kompl ilkRa=®t infeumoe i h IGEDIMD mp aac iset nStey

v N kpwjevujesen ej | a-6t D] dn?Z od kontaktu s infekc?
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srdce, |l edviny, mozek ol i a -5 Tojrig § nNoevjl| cahs t syj
cel kovhD je ale klinickl obraz u dospnRITch

septickl gok, toxUckiNtgokevidTdyemdrn®m.odl i ¢
Kawasakiho nemod¢Kunal et al., 2022).

VdTsl edku z 8wagmemddnNDhdhoa rizika ryc
mul tiorg8nov®ho sel h8n2 je z8kladem YspRDgr
anamn®zy (ned8&8vnol9pSed«k ok fininp tCRDivioMebyh ani
dostupi§ , respektive stanowem8,stlmmnzvientzAR nding&gr
Vsystemati ck®m pSehledu vytvoSen®m CDC (Ce
definice MISApovaguj e z8vagn8 nemoc vygadejlétc2 ho
shorel kou %ie miejda®ndg) mi ikl ipnSiid kelmmgi k aksrpi @RB rgie dhr
bit prim8rn2. Podm2nkou je | aboratornd potyv
prokal citon2zn) a-CowetKunalienan2022t est na SARS

Pri m8r n?2 kl imiabk®ujkri p®msita gen?2 kardi o
(myokarditida, perikarditida, aneurysma kor
komory, AV blok 1L7 1 1 1 . stupnhN nebo ko masnoevhsn itsaacvh yirk
z8nNDt em (Zahmpmacky etalk 2023).

Sekund8r 82kr ikt ®ah @rku | 2 novDn rozvinut® r
(encefal opatie u pacienta bez pSedch8§8zej2c:
sympt omy, peri fern? neuropatie), gok a hy
trombocytopeni€¢Zahornacky et al., 2023).

PSesn§ patofAyri-€GMbFse&§MESst &8l e nejasnsg.
d8no narugenou i munitn?2 odgad®dy D&z ear8g gproisg mih
i z2skanl ianult éem8 sept@mdPijaketn2z f §zi nen
4t T dnkontgktas nfekkdy by ug replikace viru mnI
negativita PCR teGwWJI. dNepBumPm2diAk8SARD mT¢
pS2padihbyhloPsan® nejen po samdyae®mponem&oni
proti( Bidmeug, 2023, Kunal et al ., 2022) .
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34 L®| ba

Asymptomati ckdaozidd om&m PCR -Cokstse h@l bS

nepod8vans§sg. VDt gina s yQOpID-b thatsiec k | ®h 2 p aamibe
Khospitalizaci jsou indi kovan? pacienti, u
doglwyllr pd&m?ydisat ac? afedhb@Pn® odelbompenzaci
onemocniNn2. L®| ba se dnRI 2( Gtae fsaynmpetto naalt.i,c k200

Symptomatiz&Br nwejreapgier ok antipyretika (paracetamol] ®k T

i buprof en, met ami zol , kyselina acetylsalic
butamir§8t, | e v od kampinaoi nukolytiky) (acendcysteia, ceriddteing

ambroxol), bronchad|l at anci a (sal butamol , b POB ®,tse o pi un
zahajuje oxygenoterapie U pacadhnologi ckl mi zn8mkami pn

oxygenoterapie je mognost2 aktivn?2 pol ohové&
u tNRgko nARDSEnNnTlkde sje principepolsizevia z=®d
aby se stagriadidbsahuine j posti genhDj g2ch dorz8Il n2ch
a iontov® dysbalanci (jG¢ eifmdii lkoavansg,i R024n?2

Speci fi cikv$ ou ¢ a aemismje jednk onk s@Pterilfekak T ®| bu
COVID-19, al e Sad2 me se | Dd&mantivirStika imukaiepapentika a
anti koagul(anl2nz2k otmed & Kiuil 8r n2 LI®éDdDar isre, oLdWWH)?2
projevT a klin(iGkkeéhnseg§diat .nemoeil) .

Antivirotika mhp3nkékkst gej m®hpeoiiribi@ k c e,

replikace vViru. Jedi nll ®| brike g-iOén rdndasivit m | @
(Gtefan et al., 2021).
VpozdhDjg2ch st8di?2ch nemoci jJe snahou potf

tak progresi nemoci, n® s e v kodikpitlw(dexatethasgnavk | i ni ckT ch st
byl o prok8zan® sn2gen?: Yamr t 2 p o pougi t?
(Gtefan et al., 2021).
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4 Postigen2 pankinelkca uCQMpLci ent T

4.1 Pvod

Vroce2020,bwbdob?2 wymulemute2 zpTs o-C/2,@zwail megm S
objevovat souvislostmeziga st r oi nt e ®miian § Inr 2 kiel9 b ICONV® Ds e d
Wanga vysky® o%ap MangetraltuZ020. ® penkr eat u char akt
abnorm8ln2zm zvigen2m hiyladi n ®§geylsBaudi%helpops
pacikenkdyg byl a tatioDkEpbj k & odalsgpoonivernza hnaerzyi
pankreatitidoul9aebwnlf @ k clp j \&XNVADIMD®YRejsqu dilading nt T
pankreaticklch enzymTito pasiens feav Injnij meivinadl g e n ®
symptomy kter ® ydy agploRovaks§g kritBRxiatakautabep,
COVID-19i ndukovan® akuk préz k pa mig rséuaistosdm i8¢y .p Si ved
neobvyklT n8lez peripankreatick®ho ed®mu b
infekcz219CQVajDednou, na jednom pracovi gt.i

C21 pr8ce

C2lem t®to prs8&8§ce je wur /| 19 apseproijpiatnoksrte ame 2
zmPDnami diferencovat(eplenlimiankae&Ti slw@er Sehb
tekutinoy§8j &l bue kaakButkn2 ho posti gen2 pankreat

Hypot ®z a

Ne n®z dvprevalenciper i pankreati cklichf eknda9 &0 \plalx i
kohortou pacientT stejn®ho vhDku a pohl av?2,.

42 Mater i 8l a metodi ka

Tato studieby |l a schv8l en8 Etickou komiPsaze Vgeo
(ref. 2221/20 8V); byla provedenasouladudHe |l si nskou dekl arac?2. I

vzhledemk et rospektivn2 studid.i nebyl vygadov§&n.
Vobdob? od 1. dubna do 30emoéocmritlopaddat
vyhledali vgechny pacient,gkt &S32 S®nDIbiy | po tp\sri 7

COVID-19 pomoc?podl gmer&zov® Set Nza v rroeevakR eb 11
hospitalizace pod¢ftouedék tCahovtyogeh |Sedmg8n2
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ze kterTch 154 mhRlo na proveden®m CT vygdget
pankreatu Qb r § 233 Kt Nc ht o 1 5jdh 1@aB¢c imeMitol CT vyget Se
viozmez2 od jednoho tTdne pSed PCR testem ¢
pacientT jsme n8slednhD nagli skupinu 103 pa
obdob2nag2d anemocni ci phoodssptiotuapliilzao vCaln & y get Sen
COVID-1 9 . Do t®t o skupiny nebyl. zaSaz®@ati kac
peri panriureeda®niuc,k ® ako napS%¥%kliadt rpacaobpdeor nail m&| r
hydronefr.-za, anasarka a podobnnD.

Vobou kohortovTIch skupin8ch j s me na C
peripankreaticklch zprEdni g arkloukpepiedi@@mpaskr aa

t ekutk mloerk®c e |My gree ISren2y .hodnot i | i dva radioc
speciali zace, druhkonadnbdlLufhgoPernwfeenalui 4 a
COVID-19 jsmehdglobopi su dohl ed8vali i nf or mac e

vi sl &M yPS@celkot p r T hodpitalizace.

Statistick?§8 an alvpragaamiiPgsm a. 5.0. yGraphPadSofteen a
La Jolla, CA). KategoricR h o d nyostryo vbny8in yF ipestmo cs?2poj it ® pr o
p 0 motci?testy nebo MammoMhineyovatestu vz 8vi sl ost i na
( DABostino T Persontest normality). Hodnotap ni ¢ g 2 nNg O0.05 byl a
signifikantn?.
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Hospitalizovani pacienti s COVID-19
a CT vysetfenim
(n = 225)

Y

CT vySetieni zachycujici alespon dvé
celé anatomické ¢asti pankreatu
(n=154)

Y

CT vysetieni provedeno v rozmezi
jednoho tydne pred az tfi tydnd po
pozitivnim testu na COVID-19
(n=103)

Y

Pacienti s peripankreatickymi
zménami na CT vySetfeni
(n=13)

\J

Vylouceni pacienti s jinymi pficinami
peripankreatickymi zmén
(n=10)

Ob r § 23eHowchartstudie

43 Vi sl edky

Ze vgech ppacwiregrtnjous i-18fice k82 mODVI Provede
vyget Sen? na ktdp@®mkbghszatlyg@ebhcer®t gl &yp
anatomick® | §sti p a Zker evagteuc h( htl facvhat,o t1X 30, p a
byli mugi 8let(TabOlkad). 66 N 1

Stranding peripankreat i ck ®bukolekau =2, ( n

Obr §24®br §26rkbez jin® pS2]liny jsme nagli u

8 mugT). U th@dcrha oCTpawcy gett §en2 zobrazen® vg(
Abdomin8§l n2 obt2ge ud8vali 4 (40 %) paci eni
5 (50 %) pacientT, kteS:2 spl Rovali di agr
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G8dntiDczht o pacientT nemnl gluln2kov® kamen
abussal kohol p SPij me xapigngpertagicye r i d ®mi |

Zt ®t 0 skupinyi nifOe3k cp-4a 6€CMIDT c 82 parenchym
bazg§ln2 | §sti plic) mhRNlo na CT nich,§R(B5%3@ n2 2z«

mNDlI wobrazen®mM plicn2zm par enkeochwinduo vomiDnpyn eluo

Tentopod2 1 se neli gil10;mez0 YP)aca emeazy per(Tp ankr e
54 %,p = 0.33).

Obr 824eAkk ut n2 peripankreatick§8i nfeklud 3190081 &
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Obr §825¢Pkosti gen2 plicn2ho parendhymu u pa

KIl'inick® charalbeeipankkpgapacikeémi T zygnDn ami
od paciteld Mt dbz2EnM@®dyanass index, BM{ 25. 2 N 3.4 vs.
kg.nm?, p = 0.92) a diabetes (310 (30 %) vs. 24 83 (26 %)p= 0. 70) . Last Dj ¢
orotraches8l a@0ivpws.UudBIT e( (#4 %)) nedos8hla st a

jensmal T m odpsz up.elns §) . Kdy g | spnees tsikguepni2nmu ppaanc
rozg2Sili i o pacienti se zvligenimi 8l adin
12%)dos 8hnul st at i shodnatokp® \OI.z0r2almn oNsetbiy,| sp oz or
d®l ce hospitalizace mezi j e58)nve. t14(1-AB) dmi T, s k u |

p= 0.70) maemocoizdhA?t RO %)ve $5t28 (169 p =21.0).

Vkont s&lupi nD (vNDk 6pr ok pealibankr ¢ smiec k ®
2R%,p= 0.033) padaeB6Tlee ymkii& hgeeayddv €8 ®r
hl adiny amyl 8zy |i | ip8zy ani nemRDl anamn®:z

Tabulka3. aTabulkad.pr e z eemograficca d k | i ni ck 8§ dat a
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Tabulka 3. Demografick®

“wopaceent T

Pacienti LOVID-19 a

peripankreat:i

Pacienti LOVID-19 a

norm8ln2zm p p

Pacienti bez COVIEBL9

speripankre

(n=10) (n=93) z mPDnami (n
Pohl av? 8 (80 %) 63 (68 %) 0.72 1ze?2
VRDk (rok 59 N 16 66 3N 1 0.095 35, &
BMI (kg.m?) 25.24 N 27.6 N 4 0.092 24.5,30.8
Komorbidity (n)
Diabetes 3 (30 %) 24 (26 %) 0.70 0
Rengl n2 3 (30 %) 13 (14 %) 0.15 1
Hypertenze 5 (50 %) 59 (63 %) 1.0 1
Il schemic
choroba 1 (10 %) 19 (20 %) 0.68 1
Chroni ck

1 (10 %) 17 (18 %) 1.0 0

nemoc
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Tabulka4. K|l i ni ck8 data z2skan8 bRDhem ho

Pacienti LOVID-19 Pacienti LOVID-19 a

Pacienti bez COVIEL9

a peripantnor m8l n2zm p speri pankre
z miDnami ( (n=93) zmhDnami (n
D®I k a
hospitalizace 1 (.555) 14 (_1_75) 0.70 42,2
medi 8n (1 medi 8n (r
(dny)
Elevace
_ 6 (60 %) 10 (11 %) 0.0008 0
amyl 8zy)l i p8§8:
CT n8lez (n)
Peripankreat:i 8 (80 %) 0 <0.0001
Tekutinov§g k¢ 2 (20 %) 0 0.0086 0
Ventil 8torovt
G8dnsg& nebo Kk 6 (60 %) 78 (84 %) 0.084
NIV 0 2 (2 %) 1.0 0
OTI 4 (40 %) 13 (14 %) 0.058 1
Trombembolic kK § ud §
(n)
Plicn2 emboli 2 (20 %) 4 (4 %) 0.10
Hl ubok§ ¢giln: 0 4 (4 %) 1.0
Iktus 0 2 (1 %) 1.0 0
Outcome (n)
Pmrt 2 2 (20 %) 15 (16 %) 1.0 1
PropugtDn2 nc¢
p&laddo jin® 9 (90 %) 78 (84 %) 1.0 1
nemocnice
NI'V (neinvazivn?2 ventilace); OTI (orotrache
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4.4 Diskuze

Tato studie wuk8zal a, ge prevalence peri
kol gevy2gg2 u pacientT, u kterTchl%yve sdricawgmt
skont rsklump2 nou. El evace pankreaviyggPRPchnuémpo
orotrache8l nz intubace.

Postigen2 pankreite W8vihek dex @EHED s| o st
vVbuRKkS&8ch pankr e@iteétalkZD20MKr oS M@ P cytopati ck
COVID-19, byla v § mc i peairiffebog 2 M\ @ g oiv 8 ma gno st syst ®moyv
odpovDiDdi, | ®K |y o sitnidjueknev am®nkr eat u, | i® sekur
z8nNDt !l i v @wVaogdep al.y 2020j Meireles et al., 2019; Bircakova et al., 2021)
Zat?2mco spojidOst hmmeper ke®YULUDal n2 mbolzmeamvem a
bylapevi) st an o v e wvablastisplarcmibuvyzaat ogene zi poranin?

p r o k §BuSoretaal., 2015).

Ve studi b2 spagdgemn@kic2d9adOMVlvDer zi tn2 nemocn
vL 2 nD, Wang a jeho kolektiv identifikoval:!
postigen2m pankreatu definovanIim na z8kl ad

| i p@ang etal., 20200 Barl ass a jeho kolektiv nagl:i

14 pac82n¢(T7 z%), kteS2 byli -lPoza thtvea®? tlewslt
k hospitalizac{Barlass etal., 20203 poj i t ost mezi zvljajemakemi hl a
pankreati ck®ho -1p% sitn fgeekncce abyd@V I § dead ay2ath
studi ?2 chakolloddaradatd i, @eVviDi1l9 byk etiolegiet pdnkresatitidy

povDtginhD nezn 8 ms§pagiedtbbezlnfekce @®GV/IAs9r, o vknd8en 2b ysl a h
spougtnDlem nadmBDrng8 konzumaloandaadt&d.a2620) u a ¢/l

Nage studi e, kter8 ke <dpPoja tpedtii gneenzZim r
pSistupewvapakizi vy zobrazovac2ch meVID, odh
mNDIl a na CT zn8mky posti gen3oulpdapdza ea€8n2 me| as
akol, kteS2 wuvedli, ¢ge 5 ze 67 (719% W Hanupaci e
vL2nhD mNDIlo na CT patrn® zmDny indikuj2c2 2z
pankreatick®ho vIivodu, al e n eperipaakkenatickzmi p an |
zmDnamag2v a LiuovDhD studid. byl ni gg2, protog

j sou na detekci postigen2 pankr ®cittul icviljlg2v
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pS2tomnost typicklTch kIl iniclk®OWmnl9s yvngpztaonn Tm

posti gen2|maptaldjkir ead®vali nespecifiandke®e gastr
prTj em, a bSign?2 dSawmantaetflg2020) Ua loes | rad emd Icérs tp
paci ebnetzlv Pvd 0 m?2 ale tyto symptomy nemohl: b
prevalenciCOVIB1 9 i ndukovan®ho postigen2 pankreat u

Pacientis nf ekc 21 9COWlhbbu vykazovat zvigen® s®r
enzymT, al e nemus? se uU nich rozvinout k|
diagnosticklim krit ®r (Pézniligal.,®2028)k ur'ton 3j ep anokjrnd a t
pr ol je pSipacaPukOVaAD® pank(Aleysiusiettal., ®§20)t ak r
Klinick8 viznamnost zvI ge@QOViDHL 9h ljaedisnt §lliep §x
(Rathi et al., 2020; Zippi et al., 202B.t 81 e nem8me dost dirditazT al
spojitost meZi9 ianfa&ld¢ n 2 @@ddria Bt al.e2821 YCasacahtolu
studi e odneMirrokwBagrpkzal frekvenci akutn2z pankr e
paci eémtf e ke 21 9COWtDeS2 pSi gl i npacieptpbeinfekoey 0 st
COvVID-19( Mi r - et al ., 2021).

Kl'inick§ charakperipankae aptaiccikeinmiT zsmDn ar
odl i gn8 od tRDch bez. Dokonce ani vygg?z nut:
viznamnosti. Zvigen§ pot Sebaponsechjaemizcnk ® awne
(na podkladnh UZ n§lezu a hladin s®romldrcth e
10.2(Ding etal.,2021)Kdy g j sme sk pmisnu geacime ptahks eat u
zvigenTimi hladinami amyl 8Riyngowi2 dplosdicig sl
pankreatu asociov8§no se zvIigenou montagkito

studii potvrdit nemohli.

Li mitac?2 nag? studie je to, ge se jedn8§8 ¢
pacientT, protoge do spotivezegbu wMPhe Kdie SE
vygadovali hospitalizaci pab®kdiliaoe prpSiedk
byla zachycena alespoR | §st pankreat u. PSe
zmNDn u neselektovan® populace by byla ni¢g:q
enzy mJydmesbhwlpn® u pSiblignhn tpiod @ npa mpkarcd atnu
nepSedpokl|l §dal o. Za tSat 2bezsrpoavnnk&ne?at me ki c

dostatel n® kv Tl mal @mer i paord Krueats wkkjlark t
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Kpotvrzen2 souvislols@ia meast iindkgrlod vpraZnekurk eDajt
klinick® bWyzmpimaoswuing anallza podstatnh v«

45 Z8vDr

Nage studie propé8rziapankgeaprek@henser and,]
kol ekc?2 je u pacientT-1®i aagyrga@t, i ensoevnaseiriamcvhn §ma?
kohortouNa ge vIsl edky potvrzuj 2l9s o jpiotsastyeme am
zpohl edu zobrazovac?2ch metod.

Hypot ®z a

Nen?zdpleval enci peri panks@¥WIDil%akdhatou z mNDn

pacientT stejn®ho vRDku a pohl av?2,

Hy pot ®za .zam?2tnut a
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5 Bi modS8I| n?2 sousl ednost pankreat

COVID-19 ukazuje na patogendz cyt ot oxi cKk

mechani smem i zprost Sedkovanou
5.1 bvod
Postigen? upmpakirenrmtt g -Co¥2 SiARfSe«krt2 . | ast @

Ve studii Liua a kol. #Wuhanuv_. 2 nfDo lz8t ku pan-d®&mbgl GOWI Bgeno
67 pacientT | ® e@ldVIDHImMMAI o Ngak oQT i vis voddktde2l cn2® pzt
z8nnNt paanknaneptor.orovsg§n2 je ale zalogena po
S®ri 2ch.

GastrointestibylBr a2z namemp&nmynyag ui nZ® k &?2 p
COVID-19. PSipebkp%®ma Eknebvau pSR2cm@&mu acyt ot oXxi
sliznice, kter§8 obACERUTY jcfdw v @®x phraiBrk@\vcsimyy
pankreaticklch ostr TvkT dmplkiom2ceh .v eP ovsiktig®em 2
paci e€COVID-1% byl o vysvhDtlernpSdwmbDmaymedtbanic& i
nebo posti gen? na podkladhD opogdDna&u, | muni
cytoki nea 8§l bpalSTza se podzalitRBRaazwmbgeén®i ml
COVID-19.

C21l pr8ce

C2| motosy st @®mow&ehl edu byl o ur] it Kl inic
charakteristikyd 0 s p D1 T ¢ ha kpwtcrize np &n ksr e a infekti COWD419.v § z a n
PSedpokl §dali jsme (hypot ®zd)n,f eke 219820/ | Da n k

52 Materi 8§l a metodi ka

Tato pr8ce byla schv8len8 Eti ckoPuazek omi s
(ref.2221/2098 V) . Nage metodol ogi e se \WyYHWRISMXC ®r i nc
pro provg§dhNDn2 systematicklch pSehledT.

Hledalijsmew at ab8z2ch PubMed, Web of Science,
zablvaj2c?2 se akutn?2 pga@nkbtygui® i dob8appk vbdk
l edna 2020 ag do | edoa(Be®l@lAp®Scrahed8nsdfj
jejich synonyma. HIl ed8n? byl ol | p&rnckwe drean@®s am
vangl i ck®m bygizy & @ x odkaateaRb®vz 2 ¢ h .
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PubmedVy hl ed &§8v §n2 : [AllFepst n ar ¢ aAtsiadll iBisldg)mebo 2 A |
( AcoWliFklis) ] nebo (AARedsii)d Ivdmsl[fedek: 101 v sl

Web of ScienceVy hl ed8van?2: (pancreatitis COVI L
Cov-2i). VIisledek: 88 visledkT.

Scopus:Vy hl ed8van?2: (pancreatitis Cc o/i )D.) n e
Visledek: 147 visledkT.

Cochrane LibrayW y hl ed8van2: (pancreatitis L€OVI D)
2fi). VIisledek: 10 visledkT.

Prohl ed8d@d ti upg m@nemebbabstrdkyl, gokudye | ® hebyg n k y

dost)mpa@®pi sy || §naklutmr2o pm$ixkp aedyt i €EOVIDYLI9 v § z a n
potvrzenou PCR neba amtsipdédd ahi fpeakce =M0.E€HV I D
Kt Dmt o | | §n k Tfultext. s mvee zf 2i snk8aylynzahratyp S12 pa@ § e k ¢ 2

COVID-19 potvrzenou PCR nebo antigenn2m teste
pohlav2, pS2znaky, zal §wvédllpdikynalbPr alzalvar:?
kterByphvyl oujin@em®@mp Sylgannkreatitidy (¢gluln2k
traumat@©ltk 26.kDi agn- za pankreatitidy byl a :
Atl antsklch krit®ri2ch, kter® vygaduj?2 splr
bSicheong§éadbni® zvigen§ s®rovs§ amyl §za (AMS)
hodnoty, a (3) charakteristick® zumgkoney na
negl o pTwo®RstheparogemBhn¥y
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Vyhledané zaznamy v Dalsi zaznamy vyhledané z
databazi jinych zdroj
(n = 346) (n=0)

‘, l

Zaznamy po smazani duplikatd
(n =205)

1

Provérené zdznamy Vylougené zdznamy
(n = 205) > (n = 166)
v
Full-text &lanky posouzené z Vyloucené full-text Clanky -
hlediska zptisobilosti —_—¥ nedostatecne Udaje o
(n = 39) pacientech (n = 4)

A

Studie zahrnuté v kvalitativni
syntéze
(n=35)

Obr §26eWKl voj ovl diagrdan atydied8§vgnz v

53 Vi sl edky

Fingln2 vIibRr zahrnoval 35 |1 8nkT ve for
(n = 7)), zahrnuj2c2 37 pacientT, 18 gen (2
49N 16 let (rozsah, A0/8 let). Tabulka5. aTabulka6.u v §ld @ nkslti2ni ckT ch i nfo

Vnal ezkatohstigkd&zdr theyllmpsti bSicha a epi
teplota a nauzea jako jednynze j | ast Dj g2 ch SympgodibiI® asoc
pankreatitidou. Nespecifick® gastrointestir
byly hl 8geny u(Tab6lkag)73 %) pacient T

Akutn?2 pankreatitida byl d9pruvi®%m(pr3o %9 Vv ¢
nebo se projevilas ou | as@pisraal jni2 ving end b e symdtomy nemoci u
5(14 %) agnebasiee nptrToj e v,iplra mdA@NPd M (fd2sah, 119d n) T
u 16 (43 %) pacientT.
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HladinyAMS aLPSbylyzvli gen® u 26 ze 30 (87 %) a 3
kterTadloshwlpn® dat a. U 15 ze 30 (50AM/a a u
LPSt rojn8§solyh®r pSevi it nordymw.l gHinaRo (LOOYHOC RP L
paci ent2]0 a 4u5 9 EZOPMe VILgi Hodnot yzwlRPdgdma® Kkri
(39 %) paci e28T, (186 %)y haSoaiv 05 ixl 1%L
(Tabulka6.).

Pankreas byl zobrazen u 34 ze 37 (92 %)
CT vygetSen2, u jednoho (3 %) na UZ. Nej | as
edemat - z3p2ankwidtageun u 23 ze 34 (68 %) pacient
ul235%)peri pankreatick8 tekutina u 10 (29 %)
Ve tSech (9 %) |1 8nc2ch byl uveden n§lez ak
n8l ez na pankreatu nor m8I1 n297 V)i chmliniplaici &

krit®ria ze tS$2 pro diagn-zu akutn?2 pankree

Pl 2 cyezobbyrlazeny na rentgenov®m In8/ku pli
pacientT a pravdDpodobn® | i typi clo®yyz mDny
pr ok 8u28(88y%) mich.

TSi paci e3nlt ipazceimeSnetlTi ,se Y%pl nN nabylgjclkavi | o,

osuduveden.
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Tabulka5Shrnut 2 Kkl inickT  cICOWBIND t\o§paakmatitilaic i ent

Symptom Frekvence

Bolest
Epigastrick8 bol est 26 (70 %)
VyzaSovgn2 do zad 9 (24 %)
P 8 & ®olest (beHike) 2 (5 %)
Abdomi n8l n2 bol est 8 (22 %)

Jin® sympt omy
ZVvracen? 20 (54 %)
Hor el ka 18 (49 %)
Nauzea 17 (46 %)
PrTjem 8 (22 %)
Zimnice 3 (8 %)
Anorexie 3 (8 %)
Z8cpa 2 (5 %)
Polydipsie 13 %)
Bez symptomT (sedace) 13 %)
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Tabulka6.Shr nut2 hodnot s®real®tamg? Baypr 6i @&

poltu b2lTch krvinek
HI §ger N )
Nor m8# n Zvl getn VIiraznhD #v
#paci e
AMS 30 (81 %) 4 (13 %) 11 (37 %) 15(50%) . 3 x LU
LPS 31 (34 %) 0 5 (16 %) 26 (84%) . 3x L
CRP 20 (54 %) 0 11 (55%) 9(45%) . 100 r
WBC 23 (62 %) 14 (61 %) 6(26%) 3(13%) . 15%] 1

#-1 2 SAM8T s ®r ov 8 a miysl®srzoav;8 U I PprE§eakt iCRrP?
WBC i white bloodcellcount( po | et b 2 j3Ixtlh 3 kX uppei normdinit.
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5.4 Diskuze

Vnagem pSehledov®m || §nku jsme suwkartin2Zov .
pankreatitidou v8§zZl&nou na infekci COoVvI D

NejlastnDjg2 pS2]| i nobaecystdit§ z a2r papkrehol edd
abusus alkoholup Si bl i gnnD u 10 % pS2padT je pankre

(Rawla et al.,, 2017) | namdar a kol . odhal il i, ge et
COVID-19 je ve vRtginD pS2padT nezn&k8t n(269
pankreatitidou bez infekce COVID , kde jsou hlavn?2 mi vyvol §\y

al kohol u a ¢l (inbmdarkebal.,@02@)a M&meyl n2 m pbSy2lzan akgo
pankreatitiy u paci €0VIO-19 di skut Gpirelhina a  Pellinem
(Spinelli et Pellino, 2020).

Wang a kol. y ej i ch studi 2 ch, ktern&k ekahF-.Nn®0ONall D
zUniverzitn? nemokhmiBge va&e nWuihfainku® paikireatu 9 p a
definovamu abnor m&8l n2 m zv AMS h ¢LRS (Wdng i al.y 2020).

Vretrope kt i vn2 anallze, Barlass a kol . &dhal il
(17 %) pacientT, kteS2 byli-1pomai tkitvend® tbeyslt
k hospitalizaci(Barlass et al., 2020Pezzili a j eh o kol . p o uikf8ezkacl?2i n
COVID-19 mohou vykazovat el evaci s®rovich hl a

spl Rovat diagnosti ck8§(Pdeziliet &r2020)Vpkpyt oh pkahhk
110 pacientT poa9 mNkzavdicghe n®a hC @Ml Boyznica,my | § z-
16.4 % mNDlo zvigen® hladiny |tirp@jzry§s aldren jzwu
hladiny nad hormBchtreanpadci end8dnmhewvzyvi nul k
zn8&§mky akut n@ezzllaehd.r2628)t iKiliidyi c&g§t vivhgenTl ch
|l i p8§zy uCQViDe9beynltal zsp o c(RaghbeRal.v2820;Zippi et al., 2020)

VIl1 8nc2ch, kter® jsme hodnot iplaic,i kA& Dn e b o ul
a88%mich mRDI o zn8mky pankreatiti dysoudea zobr .
zhl avn2ch pil2ST diagn-zy akutn? pankreat.
(Banks et al., 2013) Mi ni m8I nD dvD krit®ri aasAptllimhntas k ®
97 % pacientT.

Liu a kol. wuvedli, ¢ge 5 ze 67 (7:19ve%) pa
Wuhanu,M\.2 nND, mNDl o na CT detekovatel n® zmDny p
pankreatu, dilatace pankreat i(lduletéalh 2020y T vo d u,
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Vprezentovan®m pSehl edu byl n8l ez pankre
jen u 2 (6Mommltavhadinectehl ch pS2padech byla 9
neg mortalita u ne€@VDelkdt owaepehhe padir €get T m
pankreatitidy.

Postigen?: pankirde af @ & poG@WEM0O BCEK S X h v
pankreaticklch ostrTvkT. ACE 2 | e-1%xa?ehovi r
exprese | e dpoaknoknrceea pwy gfigefdeph alv, 2020) KromhR p$2 md
cytopatick®ho-18f ak[tgwu COVItDuvlIl i v inajpiSAa ® | me
syst®movsg§ z8§nDtliv8 odpovANukavae®ppoat ngel
(Wang etal.,,2020) Meireles &aebkoli sekkhdB?nkKR i muni
z8nNDtliv® odpovDiDdi, protodejkchnipSkR®apghoj e
hl §genlch pS2pmhiilkeern ,Y%steupw zpliind@Ad 2 Tidmfye poe pr
respi malbmw?2 m eprojevu nenmci COVIDLI (Meireles et al., 2020)V tomto
pSehbyeodbw gdNnT zal §tek hl &gen u 43 % paci en
] ak cytotoxickou, t ak i muni tnhD zprost Sed
Zat?m ale nejsou g8dn® pS2m® dTkazy navrger
posti gen2sopvsloskmneabag?2 vvICOVIID kdy g byl o hl 8ger
pS2m®ho posti gen?2 -1P@ankireenat us tpg89ie CO\BINDD, | €
vpankr eatreptkkvat t k 8 ni

Vysok8 spojitost gastroi-h9ekylias8hh8génay
paci ®&eaetd., 2020)0Mezine j | ast Bgymptooydb@ywzaarhr nuty bol est
u nhNkt er Tpcghs opvaSe ibeonl teksttleir ue Abedadauzea, zvracen
t Dchto symptomT se d8 vysviRDtlit faktem, ge
vpankreatu, e ivepi t el ovich buRk&§&ch (Wangtetrab,i2020;e st i n
DEAmi co etNeslpeci 202@)® gastr piemt egtvirmElem2 | p
anorexiebylyp S2t omny u 73 % pacientT.

HIl avn2 | imitac2 tohoto pSehledu byla kv
nezmi Roval.i nor m8l n2 horn?2 | i myvtlya bl carbaotroart no?r
hodnot8ch a jejich interpretaci nekonzi st el
t Sech pS2padech | imitovgn mooha hadydaxkawh n

zm2 nlDmwov® ohrani|len? zal §tkkdgfdemi gBha2th
jin® bNgn® pS21| i nyvyalkaul|nen y a(nklres aaln atmod®a tytoypl |
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visledkT a zobrazom®aNchameimd) pSpbekamv §
| ®kovBPkserVch vylTowldhlt®hmoe cdoall.t uZ paci ent T a

jsmekmet aan alistoupi. neps$S

55 Z8v Dr

Vhnag2? pSehledov® studi. j sme z@QVIDADt i | i
v8zanou pankytatilli 8mlky ukazuj 2 bi mod§8I n
gastrointesting8ln2ch symptomT, kter8 podpo
patogenezi postigen2 pankreatu. Akutn?2 panl
COVID-19. Spojitost me z i postigen2zm pankreatu a gast

podopaBo u akutn?2 pankreatitidy jin® etiolc

Hy pot ®zu, gJge | ®ze pamKrekat210,dO2/nefokv8lili.s ou| a ¢
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6 Souhrn

V. Y%vodn?2 | 8sti t®to pr8&ce ziByniNy ppes®bYe&ny
pankreatu pomoc?2 , z otbyrpazcokv® c @ lrtha zngebtrealz ojveadcr? o
modal it 8§ch, konkr ®t nQEUWUE WUZ ZER @ P.kiddikkhoe PET/
akutn? pankreatitidy a t € R @qkiut 21 ¢ p a nkka leea

Druh8 | §sts et ®¢ [patafyri@@gd enfekce COVID1S9. J e zn § mo,
ge kor onaxXoVi2uss eSAHARPPIMoc2 svich 9drbddgekiTn, kv &g
receptory ACE 2, kie® se nachg8z? na povrchu bunDk. T
zastoupen® na sliznici nosohltanu a v plic?
koronaviru pr8vnD respiraln? syst®m s n8sl
zal 8t KuCONIB-M®ci Vysok8 m2ra exprese receptor’
plic2ch, ale je hojnhD zastoupena i Vv epitel
je vygg2 v DbuRkS8&8ch pankreatu neg v plic?
COVID-19a gastrointestin8ln2ch obt2g2 [ ®Palest
pankreatu.

Vdallg&st i t ® 0 pr &§cenalsengzeend & s lzasmNiSi Imie z |
COVID-19 apankr eat izc kpothl e®n? zobrazovac?2ch meto
pacientT s pelzi tjisvmet opur ok@EWzlaD i vygg?2 preval
na CT vygetSen2, pSilemg pS2|ina vzniku ak.¢t
na rozd?2| pb2 phadasi vkekncku pankreatbtudy ina
cholecystoli§ zy . PomRr pacientT s potvrzenl mi per
ni gg2, protoge zvIigen® hladiny pankreatickl
senzitivnBhDj g2 neg samotn® CT.

Posl ¢&s2 t®to prRafogesiezZalbbizvng ku paci @dt
sinfekc219EO¥FD st&le fimhMgepBeEsnBE&nagms2mim
ef ekt eplikagvBu SARSCoV-2, ale i nepS2mo v dTsl edku
z8nNDtliv® odpopvoljdein ®orsgamy tsokii nsov ou bou$S2,
zprost Sedkovan® z&nNhDtliv® odpovDhDdi nebo | ®
pSi kl 8§n2me Kk tzv. bi mod&8l nz2mu model u, k t
zprost Sedkovanou patadeneail epad@hk g2ers2 uparek |j

tvrzen?2 nut n®.
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7/ Summary

Thefirst part of thiswork discusseshe role of imaging innflammatory pancreatic
diseass, highlighting the typical appearances on individual imaging modalities, specifically
on ultrasound, CT, MRI, PET/CT, endoscofl&, and ERCP. The classification of acute
pancreatitis and fluid collections, as well as the assessment of the severity of acute

pancreatitis, arexplained

The second part of this dissertation is devoted to the pathophysiology of CI®ID
infection. The SARSCoV-2 coronavirus binds to ACE receptors on the surface of cells
using its spike §) protein. These receptors are expressed on the mucous membranes of the
nasopharynx and in type Il pneumocytes in the lungs, which is why the respiratory system is
the primary target of the coronavirus, leading to the development of pneumonia as the typica
featureof COVID-19. However, high expression of ACEreceptorss not only present in
the lungs but also abundantly in the epithelial cells of the gastrointestinbbndis even
higher in pancreatic cells than in the lungs. This may explain the connection between
COVID-19 infection and gastrointestinal symptoms (abdominal pain, diarrhea, vomiting), as

well as pancreatic lesions.

In the next part, we focused on finding the association between GO¥iBfection
and pancreatic lesions from the perspective of imaging techniques. In the observed group of
COVID-19 positive patients, we demonstrated a higher prevalence of peripancheaties
on CT scans, with the cause of acute pancreatitis in these patients being unclear, unlike classic
cases of pancreatitis caused by alcohol abuse or cholecystolithiasis. However, the ratio of
patients with confirmed peripancreatic changes on CTlavesr because elevated pancreatic

enzyme levels remain more sensitive for diagnosing pancreatitis than CT alone.

The final part deals with the pathogenesis of acute pancreatitis in patients with
COVID-19 infection, which is still not precisely known.dan be explained bthe direct
cytotoxic effect during the replication of the SAR®V-2 virus or indirectlyas a result of a
subsequent severe systemic inflammatory response associated with a cytokine storm, or due
to an immunanediated inflammatory response or dinguced damage. In our work, we
advocatehe sacalled bimodal model, which supports both cytotoxid anmunemediated

pathogeneses of pancreatifry, but further studies are necessary to confirm this assertion.
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Objective. To determine the association between COVID-19 infection and peripancreatic changes on CT as a sign of acute
pancreatic injury. Methods. Retrospective analysis of CT examinations in patients with confirmed COVID-19 infection yielded
103 instances. An age- and gender-matched cohort of patients without COVID-19 was found. CT examinations were evaluated
for peripancreatic stranding or edema, fluid collection, or necrosis, without any other explanation. Depicted pulmonary
parenchyma was evaluated for possible COVID-19-related changes. Clinical and laboratory data were retrieved from the
climical database. Results. Peripancreatic fat stranding (n=8) or fluid collection (x = 2) without any other cause was found in
10 (10%) patients. Abdominal complaints were reported in 4 (40%) patients. Elevated serum amylase or lipase levels were
documented in 5 (50%) patients who also satisfied the diagnostic criteria for acute pancreatitis. From the study sample of 103
patients with COVID-19, pulmonary parenchyma was depicted in 102 (99%), and from these, 57 (55%) had an evidence of
pulmonary changes compatible with COVID-19 preumonia. This proportion was not significantly different between patients
with and without peripancreatic changes (p=0.35). In the matched cohort, we found peripancreatic changes in 2 (2%, p=
0.033) patients. Patients with pancreatic injury and elevated amylase levels were more likely to require orotracheal intubation
[35% vs. 12%, p=0.021), Conclusions. We showed that the prevalence of peripancreatic stranding or fluid collection is higher
in patients diagnosed with COVID-19 infection compared to an age- and gender-matched cohort Patients with pancreatic
injury and elevated amylase levels are more likely to require orotracheal intubation. Ouwr findings corroborate the link between
COVID-19 infection and pancreatic injury from the perspective of imaging.

Wuhan, China, identified 9 (17%) patients with pancreatic
injury defined as any abnormality in amylase or lipase

Diata from the 2020 outbreak of SARS-CoV-19 (COVID-19)
showed the association between gastrointestinal symptoms
and COVID-19 infection in up to 79% of the patients [1].
These include nausea, vomiting, diarrhea, and abdominal
pain [1, 2]. Wang et al. from the University Hospital in

levels [3].

Although this assodation has been confirmed by other
authors [4-6], the link between COVID-19 infection and
acute pancreatitis is not solid [7, 8]. In most patients, the
levels of pancreatic enzymes are not elevated substantially,



and these patients only occasionally develop symptoms to
satisfy the diagnostic criteria of acute pancreatitis. There
are scattered reports of COVID-19-related acute pancreatitis
[9-11]. We were prompted to investigate this association by
an unusual finding of peripancreatic edema without a
known cause in three patients with COVID-19 at a single
department at one time.

The aim of this study was to determine the association
between COVID-19 infection and peripancreatic fat edema,
stranding, or fluid collection as a sign of acute pancreatic
injury,

2. Methods

This project was approved by the Ethics Committee of the
General University Hospital in Prague (ref. 2221/20 S-IV);
it was performed in accordance with the Declaration of Hel-
sinki. Informed consent was waived due to the retrospective
nature of the study.

We searched the hospital database for patients who were
admitted to our tertiary care hospital between April 01 and
November 30, 2020, who had a confirmed diagnosis of
COVID-19 by real-time reverse-transcriptase polymerase
chain reaction (rRT-PCR) assay and underwent CT' exami-
nation during the hospital stay. The search vielded 225
patients from whom 154 had at least two anatomical parts
of the pancreas depicted (Figure 1) From these, there were
103 patients with CT examination performed no earlier than
one week and no later than three weeks from the first posi-
tive COVID-19 test [12]. For these patients, we found a
1:1 age- and gender-matched cohort of 103 patients without
a diagnosis of COVID-19, who underwent CT' examination
during the same period.

Patients with other conditions that would induce peri-
pancreatic edema (intraabdominal infection of another ori-
gin, postoperative conditions, hydronephrosis, and
anasarca) were not considered.

In both cohorts, CT images were evaluated for peripan-
creatic fat edema and stranding ("stranding”), or (peri)pan-
creatic fluid collection and/or necrosis (“collection”) by two
radiologists (one junior and one senior) in consensus. In
patients with COVID-19, the dinical database was searched
for selected items in medical history, laboratory data (amy-
lase, lipase), and outcome.

The statistical analysis was performed in Prism v. 5.0,
(GraphPad Software, La Jolla, CA). Categorical values were
compared using the F test, continuous variables by t-test,
or Mann-Whitney test according to their distribution
(¥ Agostino-Person normality test). A p value below 0.05
was considered significant.

3. Results

From patients with COVID-19, 58 had CT examinations,
where the pancreas was depicted entirely. In 45 patients, at
least two anatomical parts of the pancreas (the head, body,
and tail) were depicted entirely. Of these 103 patients, 71
(69%) were males. Their age was 66 + 14 years (Table 1).
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In-patien ts with COVID-19 and CT
examination
(n=225)

CT examinations depicting at least two
anatomical parts of the panoreas mitirely
(n=154)

CT examination paformed one week before
o three weeks after positive COVID-19 test
(n = 103}

r

Patients with peripancreatic changes(n = 13)

Patien ts with other causes of peripancreatic
changes excluded
(=10}

Frgure 1: Study flow diagram.

Peripancreatic fat stranding (s =8) or fluid collection
(n=2, Figure 2) without any other cause was found in 10
(10%) patients (age, 59 + 16 years; 8 males). These patients
had all three parts of the pancreas depicted. Abdominal com-
plaints were reported in 4 (40%) patients. Elevated serum
amylase or lipase levels were documented in 5 (50%) patients
who also satisfied the diagnostic criteria for acute pancreatitis,
None of the patients had gallstones, a history of chronic pan-
creatitis, alocohol or food excess, or hypertriglyceridemia,

From the study sample of 103 patients with COVID-19,
pulmonary parenchyma (at least basal parts) was depicted in
102 {99%), and from these, 57 (55%) had evidence of pulmo-
nary changes compatible with COVID-19 pneumonia. This
proportion was not different between patients with (7 of
10; 70%). and without peripancreatic changes (50 of 93
54%, p = 0.33).

The clinical characteristics of patients with peripancre-
atic changes did not significantly differ from those with-
out—notably the body mass index (25.2+3.4 vs. 27.6 £ 4.4
kg-m'l.p=0.92} and diabetes (3 of 10 (30%) vs. 24 of 93
(26%), p=10.70). A more frequent requirement for orotra-
cheal intubation (4 of 10 (40%) vs. 13 of 93 {14%)) did not
reach statistical significance by a small margin (p = 0.058).
When the group of patients with pancreatic injury was
extended to those with elevated amylase levels, the difference
(7 of 20 (35%) vs. 10 of 83 (12%)) became significant at p
=0.021. No difference between the groups was observed in
the duration of hospital stay (17 (range 5-55) vs. 14 (range
1-75) days, p=0.70) or the inhospital mortality (2 of 10
(20%) vs. 15 of 93 (16%), p = 1.0).
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TanLE 1: Demographic data of patients.

Patients with COVID-19 and
peripancreatic changes (n = 10)

Patients with COVID-19 and
normal pancreas (n =93}

Patients without COVID-19 and with
peripancreatic changes (n=2)

Gender (male) 8 (B0%)
Age (years) 59+ 16
BMI (kg:m™) 252+ 3.4
Comorbidities

()

Driabetes 3 (30%)
Renal failure 3 (30%)
Hypertension 5 (50%)
Ischemic heart .
disease 1 (10%)
Chronic

pulmonary 1 (10%)
disease

63 (68%) 0.72 1 of 2
66+ 13 0.095 36, 65
7ot44 0,092 24,5, 30.8
24 (26%) 0.70 0
13 (14%) 0.15 1
59 (63%) Lo 1
19 (20%) 0.68 1
17 (18%) Lo 0

(a)

(b)

Frsure 2: Acute peripancreatic fluid collection (a) in a patient with COVID-19 infection and pulmonary involvement (b).

Demographic and clinical data from the hospital stay are
presented in Tables 1 and 2.

In the matched cohort {age 67+ 15 years), we found
peripancreatic changes in 2 (2%, p=0.033) patients aged
64 and 36 vears (a male and a female). Neither of them
had amylase or lipase levels sampled and neither reported
abdominal pain.

4, Discussion

This study showed that the prevalence of peripancreatic
stranding or fluid collection was higher in patients diag-
nosed with COVID-19 infection compared to an age- and
gender-matched cohort. Elevation of pancreatic enzymes
was linked with a more frequent need for orotracheal
intubation.

Pancreatic injury from COVID19 has been explained by
the expression of angiotensin-converting enzyme 2 (a target
receptor for COVIDI9) in pancreatic islet cells [13]. Apart
from the direct cytopathogenic effect of COVID-19, a sys-
temic inflammatory response, drug-related pancreatic
injury, or secondary immune-mediated inflammatory

response has been suggested in its pathogenesis [3, 9, 14].
Whilst the link between COVID-19, hypercoagulability,
and venous thromboembolism has been firmly established,
splanchnic thrombosis has not been indicated in the patho-
genesis of pancreatic injury [15].

In their series of 52 patients with COVID-19 from the
University Hospital in Wuhan, China, Wang et al. identified
9 {17%) patients with (clinically inapparent) pancreatic
injury defined as any abnormality in amvylase or lipase levels
[3]. Barlass et al. found markedly elevated lipase levels in 14
of 83 (17%) patients who tested positive for COVID-19 and
were admitted to the hospital [4]. The association between
elevated lipase levels as a marker of pancreatic injury and
COVID-19 infection in up to 20% of patients has been
reported by others as well [4-6, 16]. Inamdar et al. showed
that in patients with COVID-19, the etiology of pancreatitis
is mostly unknown (69% patients) in contrast to non-
COVID-19 patients, where alcohol consumption and gall-
stones are the main culprits [17].

Our study, which approached the assodation between
COVID-19 and pancreatic injury from the perspective of
clinical imaging, showed that 9.7% of COVID-19 patients
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Tanre 2: Clinical data from the hospital stay.

Patients with COVID-19 and
peripancreatic changes (n =10}

Patients with COVID-19 and
normal pancreas (n =93]

Patients without COVID-19 and
with peripancreatic changes (n= 2}

Duration of hospital 17 (5-55), median (range)

14 (1-75), median (range)

0.70 42,2

stay (days)

Elcvated amylasc or 6 (60%) 10 (11%) 00008 0
lipase (#n)

CT findings (s}

Peripa.mmatic 8 (80%) o <0.0001 3
stranding

Fluid collection 2 (20%) 0 0.0086 0
Ventilatory support (s}

MNone or oXygen 6 (60%) 78 (84%) 0,084 1
NIV 0 2(2%) 1.0 0
OT1 4 (40%) 13 (14%) 0.058 1
Thromboembol ic

events (n)

Pulmonary embolism 2 (20%) 4 (4%) 0.10 0
Deep vein thrombosis 0 4 (4%) 1.0 0
Stroke 0 2 (1%) 1.0 0
Outcome (1)

Died 2 (20%) 15 (16%) 1.0 1
Discharged or

transferred to a local 9 (90%) 78 (B4%) 1.0 1
hospital

MIV: noninvasive ventilation; 0TI orotracheal intubation.

had evidence of pancreatic injury of unknown cause on CT,
This is in line with the observation of Liu et al., who reported
that 5 of 67 (7.5%) patients treated for severe COVID-19 in
Wuhan, China, had detectable changes on CT indicating
pancreatic inflammation (pancreatic enlargement and dila-
tion of the pancreatic duct, but not pancreatic necrosis)
[13]. The proportion of patients with peripancreatic changes
in our and Liu's study was lower because elevated pancreatic
enzyme levels are more sensitive to pancreatic injury than
CT imaging. They are also more sensitive than the presence
of typical clinical symptoms., Moreover, patients with
COVID-19-related pancreatic injury often report nonspe-
cific gastrointestinal symptoms (nausea, anorexia, diarrhea,
and abdominal discomfort but not pain) [18]. In debilitated
and unconscious patients, these symptoms may not be rec-
ognized, which may result in underreporting the prevalence
of COVID-19-related pancreatic injury.

Patients with COVID-19 infection may exhibit elevation
of serum levels of pancreatic enzymes, but they may not
develop clinical symptoms or otherwise satisfy the diagnostic
criteria for acute pancreatitis [19]. This is also the reason
why cases of COVID-19-induced pancreatitis are scattered
[10]. The clinical significance of increased lipase levels in
patients with COVID19 has been questioned [8, 20]. There
is still a lack of evidence to confirm the association between
COVID-19 and acute pancreatitis [7]. A case-contral study
by Mird et al. reported a lower frequency of acute pancreatitis
of any etiology in patients with COVID19 attending the emer-
gency department compared to non-COVID19 patients [21].

The clinical characteristics of patients with peripancre-
atic changes did not significantly differ from those without,
Even a more frequent requirement for orotracheal intuba-
tion did not reach statistical significance by a small margin,
The increased need for mechanical ventilation in patients
with pancreatic injury (based on ultrasound and serum
enzyme levels) has been reported by Ding et al. with an odds
ratio of 102 [22]. When we extended the group of patients
with pancreatic injury to those with eevated amylase levels,
the difference became significant too, Naturally, in Ding's
study, pancreatic injury was also associated with increased
mortality and the duration of the hospital stay, which we
could not confirm.

4.1. Study Limitations. This is a retrospective study that suf-
fers from the selection bias because only patients with con-
firmed COVID-19 infection who required hospital
admission and CT imaging for any indication that covered
the pancaeas were included. We assume that the prevalence
of peripancreatic changes in an unselected population would
be lower. Secondly, the serum levels of pancreatic enzymes
were not available in about half of the patients because the
pancreatic injury was not suspected. Thirdly, the compari-
son between patients with and without peripancreatic
changes is underpowered due to a small number of subjects
with peripancreatic changes. Analysis of dinical, imaging,
and laboratory from large multicenter databases will be
required to corroborate the link between COVID-19 infec-
tion and pancreatic injury and its clinical significance.
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In conclusion, we showed that the prevalence of peripan-
creatic stranding or fluid collection is higher in patients
diagnosed with COVID-19 infection compared to an age-
and gender-matched cohort. Our findings corroborate the
link between COVID-19 infection and pancreatic injury
from the imaging perspective,
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ABSTRACT

Ob jectives: To review clinical and laboratory findings in patients with SARS-Cov-2 [COVID-19) related
acute pancreatitis,

Methods: This systematic review was based on a database search for articles of COVID-19 related
acute pancreatitis in adult patients with confirmed COVID-19 infection that included age, gender, pre-
senting symptoms, the onset of symptoms, laboratory values, imaging findings and exclusion of com-
mon causes of pancreatitis.

Results: Altogether 35 articles comprising 37 patients were included. Acute pancreatitis was the first
presentation of COVID-19 in 43% of patients, concurrent with general or respiratony symptoms in 14%
of patients or delayed after general or pulmonary symptoms by an average of 10£5 d (range,
119 d) in 43% of patients. Serum amylase and lipase levels were elevated in 87% and 100% of
patients. In 50% and B4%, amylase and lipase levels exceeded three-fold the wpper mormal limit.
Fancreatic necrosis was reported in 6% of patients and in 12% of patients, the pancreas appeared nor-
mal. Three patients died.

Conclusions: We conclude that the bi-modal pattern of the onset of symptoms supports both the
cytotoxic and the immune-related pathogenesis of the pancreatic injury. Acute pancreatiis may be
the first symptom of COVID-19 infection. Mecrosis of the pancreas is rare.
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pancreatitis; lipase:
computed tomography

Introduction The aim of this systematic review was to determine the
clinical, imaging and laboratory features of adult patients

Pancreatic injury has been reported in a minority of patients
with COVID-19 related acute pancreatitis.

with SARS-CoV-2 (COVID-19) infection. However, the data are
sparse. In an early study from Wuhan, China, Liu et al
reported that 5 of 67 patients treated for severe COVID-19
infection had detectable changes on CT suggestive of pan-
creatic inflammation [1). Apart from that, the evidence is

Methods

This project was approved by the Ethics Committee of the

based on scattered case reports only. General University Hospital in Prague (ref. 2221,/20 5|V). Our

Abdominal symptoms have been reported in up to 25%
of patients with COVID-19 [2,3]. They have attributed to the
general status of the patient or a direct cytotoxic injury to
the mucosa, which contains the target receptor (angiotensin-
converting enzyme 2 [ACEZ]). ACEZ2 is expressed in pancreatic
islet cells even at greater levels than in the lungs [1].
Pancreatic involvement in COVID-19 patients has been
explained by two mechanisms - the direct cytotoxic effect of
the wirus or a delayed injury by the immune response [4,5].
Acute pancreatic injury, cytokine storm and lipolysis have
been implicated in increased mortality and morbidity across
COVID-19 patients [5,6].

methodology followed the princples recommended by the
PRISMA statement for performing the systematic reviews [7].

We conducted a database search for studies dealing with
acute pancreatitis and COVID-19 infection in PubMed, Web
of Science, Scopus and Cohrane Library with the following
terms: ‘pancreatitis’ AND "'COVID' and their synonyms pub-
lished from January 2020 until January 2021. The search was
performed across all available items written in English that
were indexed in the databases.

PubMed: Query: (‘pancreatitis'[All Fields)) AND ('sars cowv
Z[All Fields] OR ‘covid'[All Fields] OR ‘covid 19TAll Fields]).
Returned: 1071 results.

CONTACT Lukas Lambert 9 lambertlukasigmail.com g Departmeent of Radiology, General University Hospital in Prague U Nemocnice 2, Prague 2 128 04,

Crech Republic
B Supplemental data for this artide can be accessed here.
D 2021 Informa UK Limited, trading as Taylor & Frands Group
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Web of Science: Query: [pancreatitis COVID) OR (pancrea-
titis ‘SARS CoV-2'). Returned: 88 results.

Scopus: Query: (pancreatitis COVID) OR (pancreatitis ‘5 ARS
CoV-2). Returned: 147 results.

Cochrane Library: Query: (pancreatitis COVID) OR (pancrea-
titis 'SARS CoV-2'). Returned: 10 results.

The abstracts (or fulltexts when abstract was not awvail-
able) and article titles were screened for reports of COVID-19
related acute pancreatitis in adult patients with COVID-19
infection. In these articles, full-text was retrieved. In the final
analysis, cases with COVID-19 infection confirmed by PCR or
antigen test, that would include the following data: age, gen-
der, presenting symptoms, the onset of symptoms, labora-
tory wvalues, imaging findings and exclusion of other
common causes of pancreatitis (biliary, alcoholic, binge eat-
ing and trauma) were included (Figure 1). The diagnosis of
pancreatitis was based on the revised Atlanta criteria requir-
ing =2 of (1) abdominal pain, (2) elevated serum amylase
[AMS) or lipase (LPS) =3= the upper normal limit, and 3)
characteristic findings on diagnostic imaging [8].

The results were expressed as nominal values for each
finding or category. A meta-analysis was not attempted due
to the heterogeneity of the reports.

Results

The final collection induded 35 articles in a form of case
reports (n=28), or letters to the editor (n=7) comprising 37
patients, 18 women (2 pregnant) and 19 men. Their average
age was 49 £16 years (range, 20 — 78 years). The reports and
their findings are reported in Supplementary Material and
summarized in Tables 1 and 2.

Case reports found by database search reported abdom-
inal or epigastric pain, vomiting, fever and nausea as the
most common symptoms associated with COVID-19 pancrea-
titis. Unspecific gastrointestinal symptoms (diarrhea, vomit-
ing, nausea and anorexia) were present in 26 (73%) patients
(Table 1.

Acute pancreatitis was the first presentation of COVID-19
in 16 (43%) patients, concurrent with general or respiratory
symptoms in 5 (14%) patients or delayed after general or
pulmonary symptoms by an average of 10+5 d (range,
1 —194d)in 16 (43%) patients.

Serum amylase and lipase levels were elevated in 26 of
30 (87%) and 31 of 31 (100%) patients, where the data were
available, respectively. In 15 of 30 (50%) and 26 of 31 (B4%),
the amylase and lipase levels exceeded three-fold the upper
normal limit. CRP levels were elevated in 20 of 20 (100%)
patients and in 9 of 20 (45%) exceeded 100 mg/L. White
blood cell counts were increased in @ of 23 (39%) patients,
and in 3 of 23 (13%), they exceeded 15 = 10°/L (Table 2).

The pancreas was visualized in 34 of 37 (92%) patients, in
33 of 34 (97%) by CT, in one (3%) by ultrasound. The most
common findings on imaging were enlarged edematous pan-
creas in 23 of 34 (68%) patients, stranding of peripancreatic
fat in 12 (35%), peripancreatic fluid in 10 (29%), pancreatic
necrosis in 2 (6%). Three (9%) reports stated a finding of
acute pancreatitis. In four (12%) patients, the pancreas

appeared normal. All but one patient (97%) satisfied at least
two criteria for the diagnosis of acute pancreatitis set by the
revised Atlanta classification.

Imaging of the lungs by chest X-ray or chest CT was
reported in 32 of 37 (86%) patients and probable or typical
findings of lung invalvement by COVID-19 were reported in
28 (88%) of them.

The outcome was fatal in three patients, thirty-one
patients recovered, and in  three the outcome was
not conduded.

Discussion

In this review, we summarized available reports of patients
with acute pancreatitis linked to the COVID-19 infection.

The maost common causes of acute pancreatitis are gall-
stones and alcohol intake, but about 10% of the cases are
caused by infectious agents [9). Inamdar et al. showed that
in patients with COVID-19, the eticlogy of pancreatitis is
mostly unknown [59% patients) in contrast to non-COVID-19
patients, where alcohol consumption and gallstones are the
main culprits [2). Previously, the association of pancreatitis-
like symptoms in patients with COVID-19 was suggested by
Spinelli and Pellino [10].

Wang et al. identified in their series of 52 patients with
COVID-19 infection from the University Hospital in Wuhan,
China, nine patients with pancreatic injury defined as any
abnormality in amylase or lipase levels [11] In their retro-
spective analysis, Barlass et al. found markedly elevated lip-
ase levels in 14 of 83 (17%) patients who tested positive for
COVID-19 and were admitted to the hospital [12]. As pointed
by Pezzili et al. [13], patients with COVID-19 infection may
exhibit elevation of serum levels of pancreatic enzymes but
they may not satisfy the diagnostic criteria for acute pancrea-
titis. In their cohort of 110 COVID-19 positive patients, 24.5%
of them had increased amylase levels, 16.4% had increased
lipase levels, but only a single patient [0.9%) had levels
above threefold the upper limit. Mone of these patients
developed dinical or morphological signs of acute pancrea-
titis [13]. The clinical significance of increased lipase levels in
patients with COVID-19 has been questioned [14,15). In the
reviewed reports, either AMS or LPS were elevated in all but
two patients, and B8% had evidence of pancreatitis on imag-
ing because these are two of the three pillars of the diagno-
sis of acute pancreatitis according to the revised Atlanta
consensus [B8). At least two of the Atlanta consensus criteria
were satisfied in 97% of patients.

Liu et al. reported that 5 of 67 (7.5%) patients treated for
severe COVID-19 in Wuhan, China, had detectable changes
on CT suggestive of pancreatic inflammation (pancreatic
enlargement, dilation of the pancreatic duct, but not pancre-
atic necrosis) [1). In the presented review, pancreatic necrosis
was also rare as it was reported in two (5%) patients. The
mortality in the reviewed cases was %%, which is higher than
the mortality in unselected patients with COVID-19 and
rather reflects that of acute pancreatitis.

The pancreatic injury in COVID-19 has been linked to the
expression of ACEZ in the pancreatic islet cells. ACE2
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Table 1. Summary of clinical symptoms in patients with COVID-19 related

acute pancreatitis.

Symptom Frequency

Pain
Epigastric pain 26 (70%%)
- Radiation to back 9 (24%)
- Belt like pain 2 (5%)
Abdominal pain 8 (22%)

Other symptoms
Vomiting 20 (54%)
Fever 18 (495%)
Nausea 17 (46%)
Diarrhiea & (22%)
Chills 3 (8%)
Anorexia 3 (8%)
Constipation 2 (5%)
Polydipsia 1 (3%)
Mo symptoms {sedation) 1 {3%)

Table 2. Summary of the levels of serum amylase, lipase, Coreactive protein

and white blood cell count.

Reported Normal Elevated Markedly
in & patients in# in elevated in #
AMS 30 (81%) 4 (13%) 11 (37%) 15 60%) (=3 =UL]
LF5 31 (B4%) 1] 5 (16%) 26 [B4%) [=3 =UL]
CRP 20 [54%) 1] 11 (55%) @ (45%) [=100 mg'L]
WEC 23 [62%) 14 (61%) 6 (26%) 3{13%) [=15 =10%/

AMS: serum amylase; LPS: serum lipase; CRP: Coreactive protein; WBC white
blood cdl count; 3 = UL 3 = upper normal limit; #: number.

receptor is the target receptor for COVID-19 and its expres-
sion is even higher in the pancreas than in the lungs [1].
Apart from the direct cytopathogenic effect of COMID-19,
other mechanisms induding systemic inflammatory response
to respiratory failure or drug-related pancreatic injury may

be involved [11]. Meireles et al. support the theory of sec-
ondary immune-mediated inflammatory response because
the clinical symptoms of pancreatitis in their case and several
other reported cases developed during resolution of the
lung infection 1-2 weeks after the first respiratory or general
symptoms of COVID-19 had appeared [16]. In this review, a
delayed onset was found in 43% of patients. This bi-modal
pattern supports both the oytotoxic and the immune-related
pathogenesis of the pancreatic injury. As yet, no direct evi-
dence of the proposed mechanism of the immune-related
pancreatic  injury in  COVID-19 has been established.
Although the direct involvement of the pancreas by COVID-
19 has been reported, it is unknown, whether the virus could
replicate in the pancreatic tissue,

A high assocdiation of gastrointestinal symptoms and
COVID-19 in up to 7% of the patients has been reported
[17]. The most-reported abdominal symptoms in  the
reviewed collection included abdominal (epigastric) pain, in
some patients with belt-like irradiation, nausea, vomiting and
diarrhea. This overlap of symptoms can be explained by the
fact that the target ACE2 receptor is expressed both in the
pancreas and gastrointestinal epithelial cells [18,19). In the
reviewed reports, unspecific gastrointestinal symptoms (diar-
rhea, vomiting, nausea, anorexia)] were present in 73%
of patients.

The quality and consistency of the reports was the major
limitation of this review. Mumerous reports did not state the
normal upper values for laboratory findings. Two reports had
inconsistencies in laboratory values and their interpretation.
The description of imaging findings was limited to ‘acute
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pancreatitis’ in three reports. In several reports, the timing of
the onset of abdominal symptoms was concealed in the nar-
rative. Although the reports claimed that other common
causes of acute pancreatitis had been exduded (by patient's
history, blood analysis and imaging), an overlap with less fre-
quent etiologies (autoimmune, medications) could not be
excluded at least in some of them. For these reasons, we did
not attempt to perform a meta-analysis due to an owverall
small number of patients and the quality of the reports.

Conclusion

We have been able to find reports of 37 patients with
COVID-19 related pancreatitis. These reports show a bi-modal
pattern of the onset of gastrointestinal symptoms, which
supports both the cytotoxic and the immune-related patho-
genesis of the pancreatic injury. Acute pancreatitis may also
be the first symptom of COVID-19 infection. The assodation
between pancreatic injury and gastrointestinal symptoms is
strong as it is in acute pancreatitis of any etiology. Mecrosis
of the pancreas is however rare. Future studies aimed at
etiological workup, symptoms and their onset, imaging and
laboratory findings in patients with COVID-19 are required to
corroborate the validity of this review.
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