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Akutna nekrotizujuca pankreatitida

e Univerzalny vedecky zakon.....

e ...Cim viac toho vieme o komplexnych procesoch, tym
komplexnejsimi sa procesy stavaju

* To je aj pripad akutnej nekrotizujucej pankreatitidy
E.L.Bradley, 1999



Akutna pankreatitida

* Rozpoznanie pacientov s tazkou akutnou
pankreatitidou tak skoro, ako je to mozné, je kriticky
dolezité pre dosiahnutie dobrého liecebného vysledku

* Liecba miernej akutnej pankreatitidy je relativne

oriamociara

* Liecba tazkej akutnej pankreatitidy vyzaduje intenzivnu
starostlivost a v indikovanych pripadoch chirurgicku
Intervenciu

Jefferey C F Tang. Medscape feb 13, 2017
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Vyznam akutnej pankreatitidy

Mierne narasta

Incidencia: USA 40/100 000 (2013)
celosvetovo 5-80/100 000

USA, mladsi, muzi — alkohol

Eurdpa, starsi, zeny — biliarne priciny
Mortalita

- akutnej pankreatitidy 5-15%

- lahkej akutnej pankreatitidy 1-5%

- tazkej akutnej pankreatitidy 27-45%



Epidemiologia AP

Jedna z piatich najCastejsich chordb GITu vyzadujucich
hospitalizaciu

Lahka forma cca 80% pripadov

Celkovo 10 - 20 % nekroza

Infikuje sa 30% nekrdz (3 - 6 % vsetkych pacientov s AP)
Infikovana nekroza = 80 % mortalita

3 -4 % abscess

Vcéasnd mortalita - SIRS/MODS

Neskora mortalita - sepsa



Pankreas

80% tkaniva organu exokrinna
funkcia (15 enzymov)

20% endokrinna
0,1% telesnej hmotnosti

13x vyssia produkcia proteinov
ako pecen a retikuloendotelialny
systém spolu (4% hmotnosti)

Z1énik

Laloky Pankreaticky vyvod

Zymogeny, lyzozomy
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Aktivacna kaskada

* Trypsynogén
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Akutna pankreatitida — etioldgia

- ak faktory udrziavajtice vnutrobunkovi homeostazu nedokazu pinit svoju funkciu
- v sucasnosti nie je jasné, ako sa presne spusta bunkova autodigescia

Etiologia: .
- ZIcové kamene 75%

- abuzus alkoholu

-ERCP (5%) .

Toxicko-metabolické priciny:
- hyperlipidémia, hyperkalciémia
- lieky, jedy (2%)
- valproat, sulfonamidy, furosemid, ...
Mechanické priciny:
- vrodené malformacie
- anatomické varianty
- stendzy
- trauma

nadory

Genetické priciny (menej ako 1%):
- familiarne (predcasna aktivacia trypsinogénu)
- sporadické

Rozne:
- vaskularne
- hypotenzia
- autoimunitné
- infekcie (menej ako 1%)
- virusové (parotitida, HIV,
CMV....)
- bakteridlne (TBC, salmonela)
- paraziti
- idiopaticke...



Patofyziologia

Ni¢ nového...

...akutny nebakterialny zapal podzaludkovej zlazy, vznikajuci pri predcasne;j
aktivacii traviacich enzymov vo vnutri buniek zlazy, ktory posSkodzuje
samotnu zlazu, okolité tkaniva a vzdialené organy (méze bvt ai infek&na etinlépia)

Zabranenie exocytozy

Vznik autofagickych vakuol

Fenomén kolokalizacie, katepsin B (lyzozomalna hydrolaz
Latky podielajuce sa na aktivacii enzymov

Autodigescia zlazy, nekrdza (H.Chiari, 1896, Z Heilkunde)
Digescia okolia, lokalna peritonitida, infekcia nekréz
Difuzna peritonitida

MOQODS + sepsa




Patofyzioldgia

Acinarne bunky
Zabranenie exocytozy
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erdathelial cells
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Patofyzioldgia

* Predcasna aktivacia zymogénov - neaktivnych
prekurzorov, lyzozomalnymi hydrolazami (trypsinogén,
chymotrypsinogén, proelastaza, kalikreinogén,
prokarboxypeptidaza, profosfolipaza, procolipaza)

* Vznikaju aktivne eznzymy, prebieha autofagia

* Dysrupcia cytoskeletu buniek, duktov
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Patofyziologia

Sekrecné vezikuly su uvolnované bez bazolateralnu membranu do
intersticia, kde spustaju poskodzovanie tkaniva a naslednu aktivaciu
zapalovych buniek

Nekrdza verzus apoptoza buniek, zapalova reakcia, systémova zapalova
reakcia

Porucha mikrocirkulacie, permeabilita, nekrdza tkai
Cytokiny, O, radikaly .... SIRS .... MODS
Infekcia (abscesy, peritonitida, sepsa)

Acinar cell
Duct cell P
{

ENTYMEs
Zymogen
granules) _ duct (going

to the intestime)



Inappropriate activation of proteolytic enzymes
within pancreatic acinar cells

'

Autodigestion of cellular content

.

Extensive destruction of pancreatic tissue
Proteolysis, oedema, vascular damage,fat
Circulating protease

necrosis, parenchymal necrosis

N\

Necrosis infection
abcess

Systemic inflammatory Response:
—» | Release of IL-1, IL-6, IL-8, TNFa, PAF
L Complement activation

Release of ROS and NO

Activation of PGE2, LTB4, ThA2

Lung injury

- surfactant destruction

- xanthine oxidase
activation

Respiratory « » Multiple-organ system failure

FIGURE 1. TEE INAPPROFRIATE ACTIVATION OF FROTEOLYTIC EXZVMES 15 CONSIDERED AS THE FIRST STEP I¥ THE DEVELOPMENT OF PANCRE-




Severe Acute Pancreatitis

Week 1-2: SIRS | ARDS » 1 - 2 Week: Infections /| Sepsis
—_— —

Pro-Inflamsmatory
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Fﬂu L. The interrelationship between systemic inflammatory response syndrome (SIRS), sepsis, and
inbection,

CHEST / 101 / 6 / JUNE, 1982



Priebeh ochorenia

* l'ahka, zotavenie do 5 -7 dni

e Tazkd: ndro¢na na lie¢bu, odetrovanie, ¢as, finanéné
prostriedky

* Centra so skusenostami a vybavenim (JIS,
endoskopia, chirurgia)



Priznaky

Bolest brucha (epigastricka, difuzna, vpravo, vyzarovanie do chrbta, 50 %)
Zmiernenie pri predklone

/Zvysena teplota, hypotenzia

Kolika; 3 dni abstinovania

Nauzea, vracanie, nepokoj, nechutenstvo, hnacka

Koma, sok

Napatie, distenzia brucha
Priznak Cullena (hemoperitoneum)/Grey Turnera ( retroperit. hematom) - 1%

/Itacka
Dusnost, hrudnikovy vypotok (tky)

Spazmy svalov pri hypokalciemii



Diagnostika

(1) Nahle vzniknuta bolest v nadbrusku, nausea, zvracanie

(2) ZvySenie amylaz (kratsi polcas) alebo lipaz (dinsi polcas, vyssia $pecificita) nad trojnasobok
normy

-AMS lepsSie pankreaticka

- celkova AMS pri ¢revnej ischémii, obstrukcii, tubo-ovarialnych ochoreniach,
renalnej insuf., makroamylasemii, parotitida

- hodnota nas neinformuje o zavaznosti a opakované vysetrenia o progndze

- amylaza aj lipaza zvysené u cievnych prihod aj Urazov mozgu

(3) CT nalez (CECT)

(k diagndze stacia 2 pozitivne body)




Diagnostika

Anamnéza

Klinické vysetrenie

Biochemické vysetrenie (amylaza, lipaza, CRP, ...)
ALT nad 2,55ukat/L — bilidrna pricina, zla progndza
TAP v modi - zdvaznost

Skore zavaznosti (Ranson, Glasgow, Imrie)

Zobrazovacie metody:

- CT vysetrenie, klasifikacia podla Balthazara

- USG vysSetrenie na vylucenie obstrukcie zICovych ciest
- endoskopické USG (mikrolitidza, periampulérne lezie)

- RTG hrudnika

- RTG brucha

- ERCP (opatrnost, nie prva volba)

- MRI (nie tak senzitivne, ale bezpeénejsie ako ERCP)
- genetické testovanie



Biomarkery

Systém Senzitivita (%) Specificita (%)
Uvodné klinické vysetrenie 39 93
Klinickeé vysetrenie po 48 hod 68 97
Ransonovo skore 75 77
Imrieho skore 68 84
Uvodné APACHE II 65 76
APACHE II po 48 hod 76 84
CRP po 48 hod 80 76
Sérova fosfolipaza 65 94
PMN elastaza 87 93

Interleukin 6 89 85



Skorovacie systemy

Ranson:

1. vek > 55

2. leukocyty > 16 000,
3. glykémia > 11,

4. LDH > 400 IU/I

5. AST > 250 1U/I

6. pokles HTK > 10 %,
7.1 urey > 1,8 mmol/I,
8. kalcium < 2 mmol/I
9. Pa0, < 8 kPa,

10. BE>4

11. deficit tekutin > 6 |

Imrie (Glasgow):
vek

leukocyty
glykémia

LDH

urea

kalcium

PaOZH

albumin

AST

APACHE II



Definicie — Atlanta 1992

Akutna pankreatitida
- Fahka (intersticialny edém)
- tazka (lokalne komplikacie/MODS)

!

Akutne nahromadenie tekutiny
Nekrdza: sterilnd/infikovana
Absces

Pseudocysta




Classification of acute pancreatitis—2012:
revision of the Atlanta classification and definitions
by international consensus

- 3 kategorie

- Modifikované Marschallovo skore

- VSeobecné pouzitie

- Doraz na organové funkcie

- Nie je nutna diagnostika nekrdz a infikovanych nekréz

e Lahka akutna pankreatitida
- bez organového zlyhavania
- bez miestnych alebo celkovych komplikacii
- nevyzaduje CT
* Stredne tazka akutna pankreatitida
- organoveé zlyhavanie do 48 hodin
- miestne alebo celkové komplikacie

« Tazka akatna pankreatitida
- pretrvava organové zlyhavanie ( viac ako 48 hodin
- miestne alebo celkové komplikacie




Determinant based severity classification

(Dellinger, Ann Surg, prosinec 2012)

4 kategorie

*SOFA skodre

*Pouzitie v intenzivnej starostlivosti

*Doraz na organové funkcie a infikované nekrozy
*Vyzaduje diagnostiku nekrdz a infikovanych nekréz

Akutna pankreatitida

lahka Stredne tazka tazka Kriticka
Peri/pankreaticka Ziadna sterilnd infikovana infikovana
nekrodza

a a/alebo alebo a

Organové zlyhanie Ziadne prechodné pretrvavajuce pretrvavajuce



Review

Emil . Balthazar, MD

Index terms:

Pancreas, CT, 77002111, 77002112
Pancreatltls, 770.291

Rivlimar

Fubdished online before print
10.1148/radiol. 2233010680
Radiology 2002; 223:603-613

Abbreviatlons:

APACHE Il = Acute Physiology and
Chironic Health Evaluation

IL = interleukin

TMF = tumor meorosis factor

! From tha Department of Radiology,
Mew Bellewue Hospital, 462 First Ave,
ird Fl, R 3W3I7-3W42, Now York,
WY 10016 Recelved March 27, 2001;
revislon requested May 21; revision re-
colved July 16; acceptad August 9, Ad-
drass correspondance to the author
(e-mall: emiimad@aal.com.

= RSMA, 2002

Acute Pancreatitis: Assessment

of Severity with Clinical and
CT Evaluation’

Treatment of patients with acute pancreatitis is based on the initial assessment of
disease severity. Severs pancreatitis occurs in 20065-30% of all patients with acute
pancreatitis and is characterized by a protracted clinical course, multiorgan failure,
and pancreatic necrosis. Early staging is based on the presence and degree of systemic
failure (cardiovascular, pulmonary, renal) and on the presence and extent of pancreatic
necrosis. Individual laboratory indexes (markers of pancreatic injury, markers of inflam-
matory response), while promising, have not yet gained clinical acceptance. Mumeric
grading systems with sensitivities of about 0% are commaonly used today as indicators
of organ failure and disease severity, Contrast materia-enhanced computed tomogra-
phy s used in addition to help evaluate local pancreatic morphology and the presence
and extent of pancraatic necrosis. Advantages and limitations of the clinical, laboratony,
and imaging prognostic indexes are analyzed and discussed.

= RSMA, 2002

e CTSI, CT Severity Index
- CT obraz + rozsah nekroz (kontrast)

e Korelacia s mortalitou

Balthazarova
CT klasifikacia



CT klasifikacia podla Balthazara (1990)

CT obraz pankreasu:

A - normalny pankreas

B - fokalne (20%), difuzne zvacsenie pankreasu, nepravidelné kontury, nehomogénna
Struktura

C - ako B + zapalové presiaknutie peripankreatického tuku

D - malé, obmedzené kolekcie tekutiny alebo flegmony

E - dve alebo viac kolekcii tekutiny, plyn v pankrease alebo v retroperitoneu

Rozsah nekréz:

0 — cela zlaza sa syti

1 — nesyti sa az 30% zlazy

2 — nesyti sa 30-50% zlazy

3 — nesyti sa viac ako 50% zlazy

-Len kontrastné vySetrenie

- nekrdza sa zobrazuje ako nesytiaca Cast pankreasu

- viac ako 50% nekrdzy predpoveda 50% mortalitu

- najhorsia progndza - infikovana nekréza (jednoznacna indikacia na
intervenciu)

-30% pacientov ma nekrdzu do 96 hodin



CT Sl (severity index) = CT grade + necrosis score

Zapal (CT grade) Normalny pankreas 0
Miestne/difuzne zvaésenie pankreasu 1
Zapalové zmeny s okolitym presiaknutim tuku 2
Jedna kolekcia tekutiny alebo flegmony v okoli 3
Dve a viac kolekcii v okoli, plyn v okoli pankreasu 4
Nekrdza pankreasu Bez nekrdzy 0
(necrosis score) Nekrdéza 30% a menej 2
Nekrdza 30-50% 4
Nekréza nad 50% 6
Rozdelenie zapalu Lahka pankreatitida 0-2
Stredne tazka pankreatitida 3-6

Tazka pankreatitida 7-10



Nové nazvoslovie CT nalezov

e Akutna peripankreaticka kolekcia (APFC)
- vo vCasnej faze
- homogénna tekutina ohranicena peripankreatickymi fasciami
- vyvoj do pseudocysty

Akutna intersticialna
edematdzna pankreatitida bez
APFC

Akutna intersticiadlna
edematdzna pankreatitida
s APFC




Nové nazvoslovie CT nalezov

e Akutna nekroticka kolekcia (ANC)
- v prvych 4 tyzdnoch
- obsahom je tekutina a nekrotické tkanivo
- vznik nekrdézy pankreasu a/alebo peripankreatickych tkaniv




Nové nazvoslovie CT nalezov

* Ohranicené nekrozy (walled-off necrosis, WON)
- po 4 tyzdnoch
- nekrotické tkanivo pankreasu alebo peripankreatickych tkaniv
- dobre ohranicené




Nové nazvoslovie CT nalezov

* Infikované nekrozy
- na zaklade ANC alebo ohrani¢enych nekréz (WON)
- zhorseny klinicky stav
- CECT
- fine needle aspiration (FNA)
- perkutanna drenaz




Indikacia k CT

Nejasna diagnoza

Zvysené amylazy, vyrazné klinické priznaky, brusné
priznaky, febrilie nad 39 °C a leukocytoza
Ransonovo skore > 3

APACHE Il > 8

Nelepsiaci sa stav po 72 hodinach konzervativnej
liecby

Akutne zhorsenie po predchadzajucom klinickom
zlepseni



Trendy v menezmente

Snaha o minimalizaciu vyvoja nekroz

znizenie pravdepodobnosti pankreatickej infekcie
- translokacia ¢revo — ascites — pankreas
- krvny prud (CVK, lymfaticky systém)
Zdrzanlivy (minimalisticky) chirurgicky pristup
- pri infikovanej nekréze (mortalita az 50%)
- abdomindlny kompartment syndrom (¢revo, pecen, oblicky)
- Intraabdominalna hypertenzia: IAP viac ako 12 Torr
- Abdomindlny kompartment syndrom: IAP viac ako 20 Torr)
a spojenie s novou organovou dysfunkciou

VCasna enteralna vyziva
- jejunalna sonda, NGS
(redukcia infekcie, sepsy, zlepsenie perfuzie GITu)

ATB preventivne nie



Monitorovanie

* Kde pacienta ulozit?

 Standardné 16Zko
- na chirurgii
- internom oddeleni
* Lozko intenzivnej starostlivosti
- na chirurgii
- na internom oddeleni
- na OAIM



Liecba

Tekutinova resuscitacia (prevencia nekroéz)

Nutricna podpora

- peroralny prijem

- enteralny privod (NGS vs. NJS)

- parenteralna vyziva (doplnkova alebo TPN)

Analgézia

- kontinualne i.v.

- epiduralne

ATB (infikované nekrozy, sepsa)

LieCba infikovanych nekrdz (chirurgicka, endoskopicka)

Organova podpora, liecba systémovych komplikacii



Mierna akutna pankreatitida

Bolesti brucha
Lipaza > 2N (amylaza > 3N)

Skérovacie systéemy: Ranson < 3
Glasgow < 4
Apache Il < 7 (ziadne MODS)

CT vysSetrenie nie je potrebné (Balthazar < 3, 7iadna nekréza)
- USG vysSetrenie na vylucenie obstrukcie zICovych ciest



Liecba miernej AP (80 %)

Podporna

Hospitalizacia (interné, chirurgické oddelenie)
Uprava intravaskuldrneho objemu —i.v. tekutiny
Analgetika

Nic per os, kym trva bolest

Zotavenie spravidla do 48 — 72 hodin

Klinické monitorovanie — identifikovanie pacientov
s nepriaznivym priebehom alebo zavaznou formou
(20 — 40 % nie je identifikovanych do 48 hod)



Liecba bolesti u AP

Zhodnotenie (VAS skére), multimodalny pristup
(neziaduce ucinky, organizacia servisu bolesti)

Moznosti:

- opioidy, PCA

- paracetamol

- trimekain

- hrudna epiduralna analgézia, PCEA



Nasogastricka sonda u miernej AP

e 7 randomizovanych studii, 301 pac.

17 parametrov: trvanie bolesti, ileus, dizka pobytu,
nauzea/vracanie, komplikacie, enzymy, atd.

* Vysledky: ziadny prinos, potencial pre komplikacie

Odporucanie: iba u pacientov s vracanim,
ileom, zavaznou formou



Mierna pankreatitida - suhrn

* Principy:
- promptna diagnoza
- prisne pozorovanie
- v€asné rozpoznanie komplikacii
- prevencia iatrogénnych komplikacii
- zvazenie komorbidit



Tazka akatna pankreatitida

Lokalne komplikacie (nekrdzy, tekutinové
kolekcie)

SIRS

Zlyhanie viacerych organov — pluca, oblicky,
crevo, pecen, hemokoagulacia, srdce, mozog
(MOF, MODS)

sepsa



Identifikacia pacienta s potencialom pre ANP

Radiologické priznaky (Balthazar)

Opakované klinické zhodnotenie a monitorovanie
- hl'adanie vcéasnych prejavov organovych
poskodeni

Skorovacie systemy
Biomarkery



Zavazna (nekrotizujuca) akutna
pankreatitida

e Ransonovo skore > 3
* Imrieho skore > 2
e APACHE Il > 8



Characterization and Predictive Value of
Near Infrared 2-Deoxyglucose Optical
Imaging in Severe Acute Pancreatitis

Sérové markery zavaznosti S e o e

)G

Amylaza, lipaza: ziadna korelacia

CRP: Potrebuje (24) 48-72 hod

IL6: Vrchol po 18-40 h, senzitivita 86-100 %,
Specificita 86-100 % _

IL8: vrchol pred CRP S

TAP (trypsinogen activation peptide): najv€asnejsi marker, koreluje s
mortalitou

Detekcia zapalu pomocou NIR 2-DG
(fluorescencia) 2016



Odporucania CCM 2004

* Nepouzivat rutinne markery, vratane CRP a
prokalcitoninu, na klinické rozhodovanie alebo
predikciu priebehu ochorenia

e Ziadny skorovaci systém alebo biomarkery nemozu
nahradit pozorné klinické sledovanie



Manazment ANP

Nemame k dispozicii ziadne studie sily ,A” pre prinos
ktorejkolvek navrhovanej specifickej liecby

Pre neexistenciu Specifickej lieCby intenzivista vyuziva
vseobecnu podpornu lieCbu na preklenutie ¢asu do
zotavenia pankreasu

Riesit cirkula¢né, respiracné, renalne, nutri¢né,
elektrolytové problémy/ndhrady

Pokyny pre manazment sepsy — Sepsis campaign



MODS

Pltca:

- hypoxémia: vypotok, atelektazy, vysoky stav branic (brusny
kompartmentovy syndrom)

- infiltraty, intersticialny edém, pri ALl a ARDS sa postupuje podla
sucasnych pokynov pre umelu ventilaciu Setriacu pluca

Krvny obeh:

- (zavazna) hypovolémia pre iledzny stav, unik tekutiny do tretieho
priestoru, krvacanie

- prevencia Soku vo v€asnom obdobi podla vSeobecnych zasad
monitorovania a tekutinovej liecby

Oblicky: v pripade zlyhania eliminacna lieCba kontinualnymi alebo
intermitentnymi technikami

-zlyhanie obliciek je nepriaznivym prognostickym faktorom

- prevencial



MODS

Koagulaény systém:

- vzhladom na castu hyperkoagulaciu treba zvazit
prevenciu trombozy

- Moze sa vyskytnut DIC

Stresovy ulkus:

- zabezpedit prevencie v sulade so Standardami

- zhodnotit pritomnost dalSich rizikovych faktorov

- inhibitory protédnovej pumpy, ktoré by mohli byt ucinné
v prevencii, zatial nemaju schvalenie pre tuto indikaciu
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Syndrom zvyseného :
vhutrobrusného tlaku

SYSTEMATIC FEVIENWS

Intra-abdominal pressure: Time ripe to revise management
guidelines of acute pancreatitis?

Jzzn Jalpuria, Vimal Bhandari, Avnest Singh Chawla, Mohit Singh

Nutnost monitorovat IAP
-UAPmMalAH 17%

-u SAP ma IAH 50%

- u SAP ma ACS 15%

AP + paralyticky ileus, ascites

Klinicka jednotka, ktora vznika pri progresivnom zvysovani v tlaku

v uzavretej brusnej dutine (IAH), a ktora ovplyvnuje viaceré organové
systémy - ischémia.

Ovplyvnuje Crevo, oblicky, vendzny cievny systém, ale aj pluca a srdce
Je potrebné monitorovat vnutrobrusny tlak (merat tlak v mo¢ovom

mechuri po jeho naplneni 50 - 100 ml roztoku) a v pripade tlaku > 35
mmHg zvazit otvorenie brusnej dutiny.
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Abdominal hypertension

Intraabdominal hypertension (LA M)

Patient has |AH

Mo

(IAP = 12 mmHg)

Initiate treatment to reduce AP
avoid excessive fluid
resuscitation
optimize organ parfusion

v

|AP =
20 mmHg
with new organ
failure?

Nope

Yas

v

Patient has ACS

L

Maonitor AP with
serial measurements
atleast every 4
hours while patient is
critically ill

[AP <12 mmHg
consistently?

I1AH has resolved

Discontinue AP measure
and monitor patientfor

clinical deterioration

”1"95
Im

ants

1. Improve abdominal wall compliance
Sedation & analgesis
N eurcmuscular blochade
Avoid head of bed = 30 degrees

2. Evacuate intraluminal contents
MNasogastric decompression
Rectal decompression
Gastro-/colo-prokinetic agents

3. Evacuate abdominal fluid collections
Paracentesis
Percutaneous dramage

4. Correct positive fluid balance
Avoid excessive fluid resuscitation
Diurstics
Colloids/hypertonic fluids
Hemodialysis/ultrafiltration

5. Organ support
Maintain A PP > 80 mmHg with vasopressors

O ptimize ventilation, alveolar recrurtment
Use transmural (bm) airway pressures
Pplat,, = Pplat-1AP
Consider using velumetric prelead indices
If using PAOP/CV P, use transmural pressures
PAQP, =PAOP -05* AP
CVP, =CVO-05*I1AP

Pre chirurgicku intervenciu je dblezité, aby zvySeny IAP bol spojeny s novou

alebo prehlbujucou sa organovou dysfunkciou




¥
ldentify and treat
underlying eticlogy
for patient's ACS

Abdomen compartment
syndrome

v

Does
patisnts have
primary 057

Patient has secondary or

No—¥ recurrent AC5

Yos
L 4

Is AP
=25 mmHg with
progressive argan
failure?

Parform/revise abdominal
decompres sion with
temporary abdaminal closure
as needed to reduce |AP

4—Yas

F'y
No
v
e s ] Continue medical treatment opticons to reduce |1AP o
No

Mezasure |APTAPP at least every 4 hours while patient is critically ill

v

Perform balanced resuscitation of patient preload, contractility, and

afterlcad using crystalloid/colloidfvascactive medications
avoid excessive fluid resuscitation

v

Can APP ke
maintained =
B0 mmHg?

Yoz —P»

Definiti

I1AH - intraabdeminal hypertensien
ACS - abdoeminal compartment syndrome
IAP - intraabdeminal pressure

APP - abdeminal perfusion pressure (MAP-1AP)

Primary ACS - A condition asseciated with njury
or disease in the abdoming-pelvic region that
frequently requires early surgical or
interventienal radiological intervention

Secondary ACS -ACS due te conditions that de

not originate frem the abdomino-pelvic region

Recurrent ACS - The condition in which ACS
redevelops following previous surgical or
medical treatment of primary or secondary ACS

I1AH has resolved
Decrease frequency of IAP
measuraments and obsarve

patient for detericration

IA&P <12 mmHg
consistently?

Yes




Table 2 World Society of the Abdominal Compartment Syndrome consensus recommendations

Rizk factors for IAH/ACS

AP Measurement

APP

Sedation and analgesia

NMB

Body positioning
Gastric/colonic decompression
Fluid resuscitation
Diuretics/hemotitration

Percutaneous decompression

Abdomina decompression

Definitive abdominal closure

Patients should be screened for IAH/ACS risk factors upon ICU admission and in the presence of

new or progressive organ failure (Grade 1B).

If two or more risk factors for IAH/ACS are present, a baseline AP measurement should be obtained
(Grade 1B). If IAH is present, serial IAP measurements should be performed throughout the patient's
critical illhess (Grade 1C). Studies should adopt the standardized |1AP measurement method
recommended by the consensus defintions or provide sufficient getal of the technigue utilized to allow
accurate interpretation of the |AP data presented (Grade 2C).

APP should be maintained above 50-60 mmHg in patients with IAH/ACS (Grade 1C).

Insufficient data exist to make recommendations at this tme.

A brief tnal of NMB may be considered in selected patients with mila-to-moderate |AH, while other
interventions are performed to reduce |AP (Grade 2C).

The potential contnbution of boay position in elevating |AP should be considered in patients with
moderate-to-severe 1AH or ACS (Grade 2C).

Insufficient data exist to make recommendations at this tme.

Fluid resuscitation volume should be carefully monttored fo avoid overresuscitation in patients at nsk for

IAH/ACS (Grade 1B). Hypertonic crystallod and colloid-based resuscitation should be considered in
patients with IAH to decrease the progression to secondary ACS (Grade 1C).

Insufficient data exist to make recommendations at this tme.

Percutaneous catheter decompression should be considered in patients with intrapertoneal flud, abscess
or blood who demonstrate symptomatic |1AH or ACS (Grade 2C).

Surgical decompression should be performed in patients with ACS that is refractory to other treatment
options (Grade 1B). Presumptive decompression should be considered at the time of laparotomy
in patients who demonstrate multiple risk factors for IAH/ACS (Grade 1C).

Insufficient data exist to make recommendations at this tme.

. .



Abdominal pain and
lipase and amylase elevations
>3x upper limit of normal

Acute pancrealitis
1 NPO, fiuids, analgesia

Assess severity
(Ranson or APACHE score)

l

-

'

Mild
l General medical ward

}

Severe

l Intensive care unit

Supportive CT scan
care
Right upper Pancreatic
quadrant US necrosis
1 No ] Yes
Stones? l
* Sepsis “Nutrition
Yes l No « Organ failure -Antibiotics
: ! No | Yes
Early Supportive ]
cholecystectomy care =
l management
NPO >7 days? for t week
No Yes
l | 1 Reassess im;:::vke?r:om Surgical consultation and
clinical ———————— CT-guided percutaneous
Recovery * Add nutritional support severity  ©f W‘:"S‘:""G aspiration and culture
» Consider CT scan e |
_ Infection? «
Improving
No I Yes
_ | Supportive Surgical
care débridement
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Hypotenzia pri AP

azmatického objemu
azmy v mieste zapalu, do brucha

azmy v mieste zvysenej permeability kapilar

Unik z intersticia a plazmy do &reva

Migracia intersticialnej tekutiny intracelularne

Krvacanie

Depresia myokardu, AKS



Tekutinova liecba

Agresivny privod tekutin — zabranit poruche mikrocirkulacie

Hemokoncentracia je spojena s vyssou letalitou
a s rozsiahlejSimi nekréozami

Invazivhe monitorovanie
Depresia myokardu

250 — 500 ml/hod pocas 48 hod; najvacsi prinos prvych 24
hod.

Krystaloidy vs. koloidy
Preferovanie balansovanych roztokov

rozpory v zaveroch studii
- agresivny pristup (Wall I, 2011, Pancreas 40, 547-550)
- neagresivny pristup (Mao E, 2011, Chin Med J, 123,
1639-1644)



Lieky u ANP

Napriek intenzivnemu hladaniu nemame stale
k dispozicii ziadny ucinny liek na prevenciu akutnej nekrotizujucej pankreatitidy

Niekolko liekov sa zdalo byt slubnymi, napr. PAF antagonista (Lexipafant) a
zametace volnych radikalov, ktoré by mali vplyv na cytokiny, ale klinické studie su
sklamanim

Gabexat (inhibitor proteaz): 4 $tudie, 616 pac + meta-analyza. Ziadny vplyv na
mortalitu. Pozitivny vplyv na MOF, operaciu, komplikacie. V€asné podanie?
Protektivna uloha IL -22

- indukcia anti-autofagickych proteinov Bcl-2 a Bcl-X L Vcasné podanie?

L Pancreatic acinar cell e

Mechanism of interleukin -22°s beneficial
effects in acute pancreatitis, Huan, World J
Gastrointest Pathophysiol, Feb 2016




Lieky u ANP

,V€asnu fazu zavaznej akutnej pankreatitidy

so SIRS je v sucasnosti mozné uspesne zvladnut

s pouzitim vseobecnych intenzivnych opatreni bez
pouzitia Specialnych liekov zameranych

na patofyziologické procesy AP“



Clinical Nutrition (2006) 25, 275-284 summary of statements: Acute pancreatitis

Subject Recommendations Grade™ Humber

rve » Indications
Vyz I va Mild acute Enteral nutrition s unnecessary, if the patient can E 1.3

pancreatitis consume normal food after 5-7 days.

impact on the course of disease and is therefore not

ELSEVIER recommended.

Give tube feeding, if oral nutrition is not possible due C 1.6
to consistent pain for more than 5 days.

ESPEN GU|DEL|NES SEI.rere_ _ _Emmwmmmm A
necrotising Enteral nutrition should be supplemented by C
pancreatitis parenteral nutrition if needed.

In severe acute pancreatitis with complications 1.8

ESPEN Guidelines ey

=%
= =
Lok Lak

Application

may rreed to bE mpplemented t:n_,r the parenteml

R. l'»‘\l::_"ue'ral *,J. Ockenga®, oute.

Oral feeding (normal food and/or oral nutritional C 1.10
DG EM_ C Loser V Ke supplements) can be progressively attempted once

gastric outlet obstruction has resolved, provided it

does not result in pain, and complications are under

control. Tube feedine can be gradually withdrawn as

intake improves.

Severe Lkse continuous enteral nutrition in all patients who C 1.7
pancreatitis tolerate it.

» Route Try the jejunal route if gastric feeding is not C 1.4
tolerated.
In case of surgery for pancreatitis an intraocperative C 1.7
jejunostomy for postoperative tube feeding is
feasible.

In gastric outlet obstruction the tube tip should be C 1.8
placed distal to the obstruction. If this 5 impossible,
parenteral nutrition should be given.

» Type of formula Peptide-based formulae can be used safely. A 1.5
Standard formulae can be tried if they are tolerated. C 1.5

Grade: Grade of recommendation; Mumber: refers to statement number within the text.



Nutricna podpora

Menej restriktivne doporucenia
- predtym: nic p.o. (NGS), ,nedrazdit” pankreas
- prinosnejsSie: peroralny alebo enteralny prijem (Baker O J, NEMJ, 2014)

U lahkej a stredne tazkej AP: dieta po odozneni klinickych obtiazi
U tazkej AP: NG alebo NJ sonda — nie je rozdiel!

Druhy pripravkov
- Polymérne (oligomérne) diéty mozu byt pouzité bezpecne (A)
- Standardné diéty sa mozu davat, ak su tolerované ( C)
- bez efektu:
- glutamin
- probiotika
- imunonutricia

Vyznam parenteralnej vyzivy: suplementarny



NG vz. NJ EV pri akutnej pankreatitide

50 pacientov, véasna elementdrna NG/NJ enteralna vyZiva

Rovnaky priebeh ¢o do APACHE Il, CRP, bolesti, komplikacii,
mortality (24 %), LOS

Zaver: Je mozné bezpecne pouzit jednoduchsiu metodu
NG vyzivy

Eatock FC, Am J Gastroenterology 2005



Tazka nekrotizujica pankreatitida

EV je indikovanad, ak je to mozné (A).
EV ma byt doplnenad parenterdlnou, ak je to potrebné (C).

Pri tazkej akutnej pankreatitide s komplikaciami (fistuly, ascites, pseudocysty)
mozZe byt s Uspechom podand sondova vyziva.

Podavanie

ooooo

byt nutna PN suplementacia (A)

ak nie je tolerovana gastricka vyziva, skusit jejunalnu sondu alebo v pripade
chirurgického zakroku peroperacne zaviest jejunostomiu

Peroralny prijem (normadlna strava a/alebo peroralny nutriény doplnok) mozno
postupne skusat, ak je vyrieSena obstrukcia odvodnej ¢asti Zaludka, ak vysledkom
nie je bolest a ak si komplikacie pod kontrolou

Sondova vyziva ma byt postupne odoberana so stupanim prijmu p.o. ( C)

Weimann A. et al: ESPEN Guidelines on Enteral Nutrition: Surgery including Organ Transplantation.
Clinical Nutrition (2006) 25, 224-244.



Vyziva u ANP - zavery

PV (vratane tuku) a EV (jejunalna) su dobre tolerované a
nestimuluju pankreaticku sekréciu

Zda sa ale, ze NGS/NIJS nie je rozdiel

V sucasnosti ale nemame dokazy, ze samotna vyziva meni
zasadnym sposobom osud pacienta s vynimkou zavaznej
malnutricie

Po inicialnej stabilizacii stavu v€asna enteralna vyziva; nie
imunopreparaty, probiotika

Parenteralna vyziva - ak EV neuspesna 7 dni
(Striktna) kontrola glykémie



Preventivne antibiotika

Realita: 30 — 50 % nekroz sa infikuje = MODS,
nepriazniva prognoza
Ciel:
- znizenie morbidity
- Zznizenie mortality
Problémy:
- vedlajsie ucinky
- rozvrat endogénnej flory
- vznik rezistencie

NIE len kvoli teplote, najma na zaciatku ochorenia



Antibiotika

* Preventivne: nie
- indikaciou nie je: vypotok, predikcia vazneho
stavu, nekroza

* Kedy uvazovat:
- pri rozsiahlych nekrézach (viac ako 50%
pankreasu)

* Liecba ATB:
- infikované nekroézy



The Role of Antimicrobial Therapy
in Severe Acute Pancreatitis

Antibiotika

Thomas ). Hiowsard, we

Surg Clin N Ann, 2013

* Nekrozy - predilekéné miesta pre infekciu
- 8- : 35%-55%
- G+:20-35%
- anaeroby: 8-15%
- kvasinky: 20-25%

Table 2
Common microbiologic isolates from IPN
Gram-Negative Bacteria Gram-Positive Bacteria Fungal Organisms
Aerobe Escherichia coli Enterococcus sp. Candida albicans
Klebsiella pneumonia Staphylococcus aureus Candida glabrata
Enterobacteriacea Staphylococcus epidermidis
Proteus sp. Streptococcus sp.

Pseudomonas aureginosa
Citrobacter sp.
Serratia sp.

Anaerobe Bacteroides sp. Peptostreptococcus
Clostridia perfringens



Vyber antibiotik

Aminoglykozidy — zla penetracia

Ureidopeniciliny a CEF Il
- stredne dobra penetracia
- vhodné na g- baktérie

Chinoldny a karbapenemy
- dobra penetracia
- vhodné na G-+ (chinoldny) a anaeroby (karbapenemy)

Metronidazol

- dobra penetracia 4
- vhodny na anaeroby * karbapenemy

* chinolony + metronidazol
* vancomycin

(U




Uloha chirurgie

* Desatminutova chirurgicka diskusia o akutnej
pankreatitide by mala zahrnovat asi 9 minut ticha
(1972)

* Polovica 20. storocia: mortalita 50% pri chirurgickych
vykonoch

* Koho a kedy operovat?



Uloha chirurgie 1

Preventivne — cholecystektomia

(zavisi od stavu pacienta)

U vsetkych pacientov s AP vylucit obstrukciu zl¢ovych ciest
(40 - 60 %)

Pri obstrukcii ZICovych ciest a predpokladanych/
potvrdenych kamenoch vykonat ERCP do 72 hodin od
zacCiatku priznakov

Bez obstrukcie ale pri predpokladanych/ potvrdenych
kamenoch zvazit ERCP do 72 hodin



Uloha chirurgie 2

Denna kontrola pacienta na mozné komplikacie (perforacia, ischémia, krvacanie,
ACS)

...aich riesenie

(nekrdzy, infikované nekrdzy, abscesy)
Infikované nekrdzy — jasna indikacia k rieSeniu
Ruptura ductus pancreaticus

Sterilné nekrdzy — vyssSia mortalita, ak sa operuju (11,9% vs. 2,3% - konzervativny
postup) - Zziadna alebo miniinvazivna intervencia
(alebo odlozené rieSenie po niekolkych tyzdnoch a demarkacii)

Pseudocysty
Abdominal compartment syndrom

Detekcia nekroéz nie je indikaciou

k operacii (C)




SAP — it is all about timimg (Besselink 2007)

B0+
A =-0.603
50

"1':'_ c:l

. operacia > 14 d
- optimalne > 30 d

Mortality, %

20 O

o

104 H

0 10 20 30
Timing of Surgical Intervention, d

Figure 2. Association between time of surgical intervention (from initial
admission) for necrotizing pancreatitis and mortality.



Miniinavzivny pristup




! Hepaiotalinry Foncreal 5o (1160 5) sees—m
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CORIGINAL ARTICLE

Japanese guidelines for the management of acute pancreatitis: Japanese
Guidelines 2015

,Step-up” pristup

* Minimalne invazivne techniky

e Oddalovanie nekrektomie



Aspiracia tenkou ihlou (FNA) 2016

Predtym: pozitivha FNA — indikacia k operacii

2016 — relativne malo indikacii k FNA

- falosna negativita

- falosna pozitivita

- indikacia pri podozreni na kvasinkovu
superinfekciu

K indikacii chirurgickej intervencie:
CT ndlez + klinika + zapalové markery



,Step-up” pristup

e perkutanna drenaz katétrom (PCD)
- retroperitonealne zlava
- transabdominalna




,Step-up” pristup

* Video-asistovany retroperitonealny
debridement (VARD)




,otep-up” pristup

- priama transluminalna endoskopicka nekrektomia (DEN)

- Studia Dutch Panter 2010 (laparotomia vs miniinvazivny postup)
- umrtia a velké komplikacie 69 vs 40%
- mortalita 19 vs 16%
- 35% pacientov so ,step-up” postupom nevyzadovalo
nekrektomiu




Akutna pankreatitida — suhrn

VC€asna a agresivna podpora cirkulacie
Podpora pluc a obliciek

Nie preventivhe ATB

Enteralna vyziva

Monitorovanie |IAT, zabranit AKS

Odlozena operacia (drenaz, debridement)



Specializované jednotky

Pre pacientov s predpokladanou/ potvrdenou
zavaznou formou ochorenia alebo s komplikaciami

Multidisciplinarny skuseny tim, lider
ICU: Oblickova a ventilacna podpora
RTG: CT, perkutanna aspiracia, drenaz
Sonografia, endoskopia, ERCP
Skuseny chirurg



Co je dobré si zapamitat?

Vyznam — mierne narasta
Patofyzioldgia — nic nového
Klasifikacia — rovnaka od roku 2013 (nové nazvy CT nalezov)
Diagnostika — ni¢ nového
Liecba
- tekutiny: hodne, ale opatrne
- vyziva: NGS a polymérne pripravky stacia, v€asny peroralny prijem
- analgézia: hlavne dostatocna (i.v. alebo epiduralna)
- ATB: profylakticky nie
- chirurgické intervencie: len pri (septickych) komplikaciach, AKS
- ustup FNA
- preferencia endoskopickych a mini-invazivnych pristupov



 Dakujem za pozornost

* koys@unm.sk



