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Dysfunkce horni
casti GIT u kriticky
nemocnych




Dysfunkce horni casti GIT u
kriticky nemocnych

MODS

poprvé popsan 1977 — Dr. Eiseman
o Fatdlni pribéh nekontrolovatelné infekce

IIIII

neinfekénim inzultem

1991 — konference ACCP/SCCM — MODS definovano

GIT — klicovy organ v rozvoji a progresi komplexni Sokové reakce
organismu vedouci k MODS



GIT

Velmi komplexni organ

Fyziologicky zodpoveédny za mnoho slozitych procesu:
> Digesce a absorpce nutrientl a vody

> Bariérova funkce vuci intraluminarnim mikrobum

> Endokrinni koordinaci traveni

o Dalsi télesné pochody



Akutni gastrointestinalni dysfunkce (AGI)

Malfuknce GIT u kriticky nemocnych zpusobend
jejich akutnim onemocnénim

Rada symptoma:
o Zvraceni, regurgitace, velké rezidualni objemy zaludku,

poruchy motility, integrita streva, krvaceni, syndrom
abdominalni hypertenze...

U 60% pacientl na ICU se vyvine alespon jeden
symptom AGI

AGIl — nezavisly prediktor vyssi mortality



Dysfunkce HCTT

2 klinické aspekty u kriticky nemocnych:

o Sliznicni ischemie pri Ssokovém stavu
— riziko rozvoje stresovych ulceraci

> Komplexni porucha hybnosti jicnu a zaludku

— intolerance gastrické enteralni nutrice,
gastroezofagealni reflux s rizikem refluxni
ezofagitidy, nozokomialni pneumonie



Krvaceni do GIT




Zdroje krvaceni do horni casti GIT —
90% akutnich krvaceni

Zaludeé&ni vied 46%
Duodenalni vred 18%
Varixy jicnu a zaludku 7%
Mallory - W . syndrom 4%
Erose 7%
Difusni krvaceni 7%
Nadory 4%
Jiné 7%

/ EN Motol 1992-2000, n=2600/
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Zdroje krvaceni do dolni casti
GIT/10%/

Divertikly

Strevni zanéety
Nadory
Angiodysplasie
Polypy



Mortalita

Mortalita nemocnych s krvacejicim viedem zaludku
a duodena se od roku 1945 i pres vyrazny pokrok v

terapii nezménila v dusledku:

o celkového starnuti populace
o vysSiho poctu pridruzenych onemocnéni




Morbidity/Mortality

Cook a spol. provedli multicentrickou
prospektivni studii (n=2252) hodnotici
rizikové faktory vyznamného krvaceni

Mortalita pacientu s vyznamnym
krvacenim GIT

° 48.5% s vyznamnym krvacenim

°9.1% bez vyznamného krvaceni

Cook DJ, et al. Risk factors for gastrointestinal bleeding in critically ill patients. NEJM 1994;330(6):377-81



Zakladni pristup k vysSetreni pacienta
a stanoveni nasledné pece

Pristup k pacientovi v inicialni fazi musi byt vyrazné jiny —
vysetreni musi identifikovat nejdrive pacienta mezi
ostatnimi nemocnymi a pacienta vysetrit prednostné
/pokud neni mezi pacienty jesté rizikovéjsi onemocnéni/.

Anamnéza a somatické vysetreni musi byt vyrazné zkraceny
a zamereny na priznaky udaje které hraji vyznamnou roli u
pacientl s krvacenim do GIT.



Guidelines

American Society Health-system Pharmacy

ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis




Klicova TROJKA doporuceni - The Big 3

1. Koagulopatie
®" Trombocyty <50,000mm3
= INR>1.5
= aPTT >2

2. Uméla plicni ventilace
= Vice jak 24 hod

3. Nedavni Gl vied/krvaceni
= Béhem poslednich 12 mésicu od prijeti

ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis, AJHP 1999;56(4) 347-379



Klicove doporuceni — The Little &

2 nebo vice nasledujicich faktoru:
1. Sepse
2. ICU>1 tyden
3. Okultni krvaceni béhem 6ti dnu
4.

Vysokodavkované kortikoidy
250mg Hydrokortison

50mg Metylprednison
Tyto faktory nejsou jednoznacné prispivajici ke
vzniku krvaceni, ale v nékterych studiich
uvedeny jako vyznamneée.

ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis, AJHP 1999;56(4) 347-379



Guideline - souhrn

Velka 3

1. Koagulopatie

2. Uméla plicni ventilace

3. Gl krvaceni béhem 12 mésicu

Mala 4 (2 a vice)

Sepse

ICU>1 tyden

Okultni krvaceni béhem 6 dnu
Vysokodavkova terapie kortikosteroidy

..|:l ! )
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Projevy akutniho krvaceni do Gl

Epigastricka bolest

Synkopa, slabost
Stenokardie
Hematemesa
Melena
Enterorrhagie

Hematochezie



Alarmujici priznaky

Tachykardie s frekvenci vice nez 100/min
Systolicky tlak pod 90 mm Hg
Chladna akra koncetin

Synkopa



Jaké léky podat pri krvaceni do GIT?

Pri podezreni na nonvarikozni krvaceni do horni casti GIT je
doporuceno podat

80 mg omeprazolu i.v. a pokracovat v infuzni terapii v davce
8 mg/ hod po dalsich 72 hodin.

Riziko recidivy krvaceni bylo po této terapii nizsi, bohuzel z
analyzy Cochrane se zda ze na mortalitu tento postup nema vliv



Jake
GIT?

eky podat pri krvaceni do

Pri podezreni na varikdzni krvaceni do GIT je dle Cochrane
collaboration doporuceno podavat Sirokospektra antibiotika.

Tento postup snizuje riziko infekcnich komplikaci a celkovou
mortalitu.

Déle je vhodné podat somatostatin/250 mikrogrami i.v. a poté 5
dni

Efektivita tohoto postupu je stejna jako pri podani terlipresinu,
byl prokazan pouze nizsi vyskyt nezadoucich vedlejsich ucinku.



Jaké leky a v jaké davce?

IV Leky

o Pantoprazol 40 mg (Q12-24h)
> Omeprazol 40mg (Q24h)

> Ranitidine 50mg (Q8h)

Léky p.o.
> Omeprazol 40mg (Q24h)

o Powder for suspension is FDA Approved!

o Ranitidine 150mg (Q12h)
> Sucralfate 1-2 g (Q6h)

Proton Pump Inhibitors, High-dose, Criteria for Use, VHA Pharmacy Benefits Management Strategic Healthcare
Group and the Medical Advisory Panel



http://www.pbm.va.gov/Clinical Guidance/Criteria For Use/Proton Pump Inhibitors, High-dose, Criteria for Use.pdf

Délka terapie

ASHP guidelines velmi rizné v radé studii

Patofyziologové povazuji délku terapie 2-3 dny za
dostatecnou

Klinikové pokracujici v terapii az do vymizeni
rizikovych faktoru

Cook DJ, et al. Risk factors for gastrointestinal bleeding in critically ill patients. NEJM 1994;330(6):377-81



Negativni dopady |écby inhibitory
stresové ulcerace

1. Nozokomidlni pneumonie (VAP)?!
2. C Difficile?

3. Osteopordza & Zlomeniny kréku kyéle34

1. Herzig HJ et al, JAMA 2009;301(20):2120-2128
2. Dial, S, Delaney, AC, Barkun AN, et al. JAMA 2005;294(3):2989-2995

3. Yani et al. JAMA 2006:296‘24':2947-2953



VAP

prospektivni (n=63 878)farmakoepidemiologicka klinicka studie
> vylouceni JIP pacienti

Lécba PPIs spojena s vyznamnym 30% nartstem vzniku VAP
Pri léCbé H2-antihistaminiky nebyl vyskyt VAP statisticky vyznamny

Table 4. Rates of Hospital-Acquired Pneumonia According to Type of Acid-Suppressive Medication

Acid- Mo Acid-
Suppressive Suppressive Unadjusted Adjusted OR
Medication Medication OR (95% CI) (95% CI)
Proton-Pump Inhibitors®
Total admissions, No. 25374 30956 S5E330 56330
Hospital-acquired preumonia, MNo. (%) 1340 (5.3) 610 (2.0) 2.8 (2.5-3.1) 1.3 (1.1-1.4)b
Histamine; Receptor Antagonists®
Total admissions, No. 5686 20956 S6642 S6642
Hospital-acquired pneumonia, MNo. (%) 176 (3.1) B10(2.0) 1.6(1.3-1.9) 1.2(0.08-1.4)P

Abbreviations: Cl, confidence interval; OR, odds ratio.
#Patients prescribed histamine, receptor antagonists were excluded from this analysis.
Adjusted for all variables listed in Table 1, plus admission day of the week, using a multivariable generalized estimating equation (GEE) to take into account dependency of the data
due to repeated admissions.
ZPatients prescribed proton-pump inhibitors were excluded from this analysis.




C Ditticile

Case- control studie z UK ukazuje rostouci riziko spojené s terapii snizeni
acidity zaludec¢niho pH

Table 4. Comparison of Community-Acquired Matched Cases and Controls—Medication

Variables
No. (%)
| |
Nonhospitalized
Nonhospitalized Age- and Crude Adjusted
Incident Practice-Matched Rate Ratio Rate Ratio
Variable Cases Controls (95% CI) (95% CI)*
No. of patients 1233 12330
Medications recsived
in the 20 d prior, %
Antibiotics 456 (37) 1649 (13) 3.9 (3.4-4.4) 3.1 (2.7-3.6)
Proton pump inhibitors 280 (23) 1038 (8) 3.3(2.9-39 2.9(2.4-3.4)
H.-receptor antagonists 83 (8) 367 (4) 2.4(1.9-31) 2.0(1.6-2.7)
Nonsteroidal 467 (38 3043 [24] TO8-24) 1.3(1.2-1.5)
anti-inflammatory drugs
Aspirin 245 (20) 2148 (17) 1.2 (1.0-1.4) 1.0(0.9-1.2)

Abbreviation: Cl, confidence interval,
*Adjusted for all varables in Table 2 plus use of medications listed in this table in the past 90 d.




/

Osteoporoza & zlomeniny kyc

Vyznamny narust rizika zlomenin krcku pri
vysokodavkoveé terapii (>1.75 nasobek davky)
> Yang et al. JAMA 2006:296(24):2947-2953

Vyznamny narust zlomenin krcku pfi uzivani PPl do
5 let

> PPl (n=15,792) — kontrola (n=47,289) studie

> adjusted OR 1.62, 95% CI 1.02—2.58, p = 0.04

> Targownik, LE et. al CMAJ 2008:179(4):319-326



Vystupy do praxe

Indikace lécby PPI
° Big 3
o Little 4
> Mortalita stresového viedu — okolo 50%

Preruseni terapie, pokud neni indikovana
> Snizeni rizika NU pro pacienty

o Snizeni nakladu



Stresove ulcerace




Stresova vredova choroba

=akutni krvaceni ze slizni¢nich defektt v HCTT u
kriticky nemocného pacienta Casta

=1.5 - 8.5% Gl krvaceni u vSech pacientu na JIP
"15% -25% JIP pacientl nema profylaxi

=75% JIP pacientu — mukdzni abnormality <72hod
(viceetné popaleniny/trauma hlavy)



Stresova vredova choroba

"\/fed:
uLéze sliznicni membrany doprovazena edemém a nekrdozou

okolni tkane

"Lokace:

=Stresovy vred - Fundus (Proximal)

=Peptidicky vied - antrum (Distal) / proximal duodenum
=Klinicky projev:

sAsymptomaticky —akutni krvaceni zavislé na hloubce vredu



Patofyziologie

Nerovnovaha: mukozni ochrana vs zaludecni pH

Vice faktorialni:

Critical lliness

«— | Cardiac output » Proinflammatory
Increased vasoconstriction ¢ cytokine release
— /
Splanchnic hypoperfusion
L
' ' ! l
"HCO, mucosal Decreased Acid back
secretion blood flow Gl motility diffusion
F 3 T 1 Y
¥
- Acute stress ulcer i -



Patofyziologie stresovych
viedu

Etiologie je komplexni

o Zvysené zaludecni pH

° |schemie

> Snizena produkce mukozy

Obvykle se projevi do 24-48 hod od traumatu/stresu

Zaludeéni pH je faktor a marker nikoli hlavni pfi¢inou
stresového vredu

Del Valle, J. Chapter 287 - Peptic Ulcer Disease and Related Disorders, Harrison's Principles of Internal



Epidemiologie
Do roku1970 vyskyt stresového viedu casty

(>30% JIP pacientu)

Dnes méneé jak 5% JIP pacientl maji stresovy vred s
makroskopickym krvacenim

1. ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis, AJHP 1999;56(4) 347-379
2. Del Valle, J. Chapter 287 - Peptic Ulcer Disease and Related Disorders , Harrison's Principles of Internal
Medicine - 17th Ed. (2008).



Klinickd manifestace

Rozsah zavisi na hloubce a zavaznosti viredu

Povrchni : Asymptomaticky

hluboky: krvaceni (Hemateméza /Meléna)




Rizikovi pacienti

Intubovani pacienti >48hrs OR 15.6 (3) Cook. DJ et al '94

Koagulopatie OR 4.3

Dalsi rizikové faktory:
SOK jakykoli!
Sepse
Jaterni a ledvinné selhani
Mnohocetné trauma
Popaleniny >35% povrhu téla

Glukokortikoidy, Intolerance enteralni nutrice



Farmakologicka profylaxe

1. Inhibice sekrece a vzniku HCI

H, antihistaminika (Ranitidin)

Inhibitory protonové pumpy (Omeprazol)

Parietal coll

2) Neutralizace HCI

Antacida — bikarbonat sodny



Farmakologicka profylaxe

3) Ochrana zaludecni mukdzy — nil buffering

Sukralfat - polysacharid + Aluminium hydroxid

%/ %%/ \n*

‘ Sucralfate"
Inflamed ch lining

Misoprostol — inhibuje parietalni bunky a produkci cAMP,
snizuje sekreci zaludecni kyseliny

4) Analogy prostaglandinu




Meta-analyza: Critical Care
Medicine brezen 2013

cil:

‘Determine efficacy and safety of proton pump inhibitors verses H, receptor
antagonists for the prevention of upper Gl bleeding in ICU’

Metodologie:
Search strategy —
MEDLINE (1948-March 2012)
EMBASE (1980-March 2012) Two researchers independently
ACPJC (1991-March 2012) | extracted data
Cochrane (central) database

CINHAL.




Kritéria uznatelnosti

Typy studii:
- Randomised Control Trials (RCTs)

Populace:
- ICU Adults (Medical and Surgical included)

Intervence :
- Control= H, antihistaminika=PPIs
- para-enteral/enteral

- bez ohledu na davku, frekvenci a trvani



Results — Primary Outcomes

Primary objectives:

1) Clinically important bleeding (12 Trials n=1614)

Favours PPI H2RA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Conrad 2005 7 178 10 181 45.7% 0.71(0.28, 1.83) —
Fink 2003 0 158 0 31 Not estimable
Hata 2005 0 70 4 70 4.8% 0.11[0.01,2.03) ————
Kantorova 2004 1 72 2 71 7.2% 0.49 [0.05, 5.32) —— e
Kotlyanskaya 2007 0 45 3 21 4.8% 0.07 [0.00, 1.27) ————
tew 1996 2 32 11 35 19.9% 0.20 [0.05, 0.83] —_—
Morris 2002 0 169 0 33 Not estimable
Phillips 1998 1 33 “ 25 9.0% 0.19 [0.02, 1.59] i
Powell 1993 0 20 0 11 Not estimable
Rosaliti 1993 0 14 0 14 Not estimable
Solouki 2009 1 61 4 B8  B.7% 0.28 [0.03, 2.43) —_—
Somberg 2008 0 167 0 35 Not estimable
—Fota(95% Ch—— 1018595 100:0% —0:36{0:19,0:68} >
Total events 12 38
. 2 _ - 2 — — .12 1 L 1 1
Heterogeneity: Tau® = 0.00; Chi* = 5.13, df = 6 (P = 0.53); I’ = 0% 0005 01 ] 10 >00

Test for overall effect: Z = 3.14 (P = 0.002) Favours PPl Favours H2RA

Significantly lower RR with PPIs vs H,RA:
RR 0.36 95% CI 0.19-0.68 p=0.002




Results — Primary outcomes

2) Overt Bleeding ( 14 TriEZIEAn= 1720)

PPI Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Conrad 2005 34 178 58 181 51.6% 0.60 (0.41, 0.86] : 3
De Azevedo 2000 0 38 4 38 3.1% 0.11 [0.01, 1.99] ¢
Fink 2003 0 158 0 31 Not estimable
Hata 2005 0 70 & 70 3.1% 0.11[0.01, 2.03] ¢
Kantorova 2004 1 72 2 71 4.5% 0.49 [0.05, 5.32] _—
Kotlyanskaya 2007 0 45 3 21 3.1% 0.07 [0.00, 1.27] &———
__leww 1996 2 32 11 35 11.3% 0.20 (0.05, 0.83] —_——
Morris 2002 0 169 0 33 Not estimable
Pan 2004 0 20 1 10 2.7% 0.17 [0.01, 3.94] ¢
Phillips 1998 1 33 4 25 5.6% 0.19 [0.02, 1.59) —_—
Powell 1993 0 20 0 11 Not estimable
Rosaliti 1993 0 14 0 14 Not estimable
Solouki 2009 3 61 14 68 15.0% 0.24 (0.07, 0.79] —_—
Somberg 2008 0 167 0 35 Not estimable
Total (95% CI) 1077 643 100.0% 0.35 [0.21, 0.59] ’
Total events 41 101
iy - » . - el = NG i1 il 1 1
Heterogeneity: Tau’ = 0.10; Chi* = 9.41, df = 8 (P = 0.31); I = 15% do1 o1 ] o 10b

Test for overall effect: Z= 3.95 (P < 0.0001) Favours PPl Favours H2RA

Significantly lower RR with PPIs vs H,RA:
(RR 0.35; 95%Cl 0.21-0.59 p<0.0001)




Results — Secondary outcomes

1) Nosocomial Pneumonia ( 8 Trials, n=1100)

PPI H2RA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Conrad 2005 20 178 17 181 35.6% 1.20 [0.65, 2.21)
De Azevedo 2000 5 38 4 38 8.7% 1.25 [0.36, 4.30]
Kantorova 2004 8 72 7 71  14.5% 1.13 [0.43, 2.94]
Kotlyanskaya 2007 2 45 4 21 5.1% 0.23 [0.05, 1.17]) i
Levy 1996 1 32 5 35 3.0% 0.22 [0.03, 1.77] N
Phillips 1998 6 33 4 25 10.0% 1.14 [0.36, 3.60]
Solouki 2009 8 61 6 68 13.3% 1.49 [0.55, 4.04)
Somberg 2008 16— 167 3 35 96%— 112 {034,363}
Total (95% CI) 626 474 100.0% 1.06 [0.73, 1.52]
Total events 66 50

Heterogeneity: Tau’ = 0.00; Chi’* = 6.28,df = 7 (P = 0.51); ¥ = 0%

Test for overall effect: Z = 0.30 (P = 0.76) a-00s 0.1 1 15 200

Favours PPl Favours H2RA

No significant difference: RR 1.06 95% CI (0.73-1.52) p=0.76



Results — Secondary outcomes
2) Mortality ( 8 Trials n=1196)

PPI H2RA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Conrad 2005 27 178 21 181 14.7% 1.31(0.77, 2.22] —
De Azevedo 2000 5 38 8 38 4.0% 0.63 [0.22, 1.74)
Fink 2003 18 158 2 31 2.1% 1.77 (0.43, 7.23] g
Kantorova 2004 9 72 10 71 5.9% 0.89 [0.38, 2.05]
Levy 1996 11 32 12 35 9.5% 1.00 [0.52, 1.95] S B
Powell 1993 1 20 0 11 0.4% 1.71[0.08, 38.86] ¢ g
Solouki 2009 38 61 L4 68 60.3% 0.96 [0.74, 1.25]) -
Somberg 2008 18 167 3 35 3.1% 1.26 [0.39, 4.04)
Total (95% CI) 726 470 100.0% 1.01 [0.83, 1.24] E 2
Total events 127 100
Heterogeneity: Tau’ = 0.00; Chi* = 2.94, df = 7 (P = 0.89); I’ = 0% 052 0:5 l é é
Test for overall effect: Z= 0.12 (P = 0.91) ' Favou.rs PPI‘ Favours H2RA

No significant difference: RR 1.01 95% Cl (0.83-1.24) p=0.91



Results — Secondary outcomes
3) ICU Length of stay ( 5 Trials n=555)

PPI H2RA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
De Azevedo 2000 12.3 28.8 38 8.2 8 38 2.9% 4.10 [-5.40, 13.60]
Hata 2005 13 1.3 70 14.4 S 70 42.4% -1.40(-2.61, -0.19)
Kantorova 2004 7 13 72 10.1 9.8 71 21.2% -2.40 [-5.24, 0.44)
Levy 1996 8.7 6.9 32 78 12 35 10.4% 0.90 [-3.74, 5.54)
Solouki 2009 767 7.2 61 6.16 8.04 68 23.1% 1.51(-1.12,4.14)
Total (95% CI) 273 282 100.0% -0.54[-2.20, 1.13]

Heterogeneity: Tau® = 1.33; Chi® = 6.59, df = 4 (P = 0.16); I’ = 39%
Test for overall effect: Z = 0.63 (P = 0.53)

-20-10 0 10 20
Favours experimental Favours control

No significant difference :Cl (-2.20-1.13) p=53

4) Clostridium difficile infection
No trials reported on C. Difficile infection



Findings
Significantly { risk of both 1° outcomes with PPIs

- Clinically important Gl bleeding — RR 0.36 (0.19-0.68)
- Overt UGI bleeding — RR 0.35 (0.21-0.59)

No significant  risk of 2° outcomes with PPIs vs H,RA’
Nosocomial pneumonia—RR 1.06 (0.73-1.52)

ICU mortality — RR 1.01 (0.83-1.24)

ICU length of stay — RR 0.54 (-2.20-1.13)



Infekce

Clostridium
difficile




C. difficile: Microbiologie

» Gram+ bacillus (rods) vytvarenici spor

» Obligatné anaerobni
» Soucat Gl Fléry u » £
° 1-3% of zdravych dospélych .

> 70% déti do 12 mésicu ‘Aaj

» Nékteré kmeny produkuji toxiny A & B

» Toxin produkujici kmen zapfricinuje infekci C. diff (CDI)
» CDI zdvaznost

» mirnd, stredni, zdvazna az fatalni



CDI

1883 popsana pseudomembranosni kolitida
Casta pficina priijmu spojeného s podavanim
nozokomialnich ATB

NejCastéjsi infekCni pfi€ina akutniho prujmu u LDN
nemocnych

Jediny nozokomialni organismus, ktery je anaerobni a
vytvari spory (prezivajici > 5 mesicu, komplikovane
znicit)

Patogenni zejména z duvodu vytvareni spor
InfekCni davka < 10 spor




CDI: Dopad

Clostridium difficile Hospitalizations

] Any listed diagnoses
@ Primary diagnosis

- ,,/

1997 1998 1999 2000 2001 2002 2003 22004 2005 2006 2007




C. difficile: prenos

Fekalné oralni cestou:
o Kontaminace zdravotnickymi pracovniky
o Kontaminovaneé povrchy

Pacienti

> LDN

> kolonizovani
o Infekéni

1935 objeveno ve stolici novorozencu (prevalence 17-70%,
prevalence klinickych projevu velmi nizka- chybi receptor pro
toxinA)



Toxiny
“toxin A (enterotoxin)- kumulace vody, dysfunkce

bunék strevniho epitelu

"toxin B (cytotoxin) -100-1000x toxictejsi nez A -
ulcerace a pseudomembrany na strevni sliznici

"binarni toxin- cca 10% kmenu- nejasna uloha, -
prukaz u tézkych PMC



... CDI: Pathogenesis

Ingestion SR 27 SETTHITEON Step 4. ToxinB & A

of spores I(Cfe(;gtrgt\i/\\l/lg)gform production leads to colon
transmitted damage +/- pseudomembrane
from other

Step 3 - Altered lower
intestine flora (due to
antimicrobial use)

allows proliferation of
C. difficile in colon

patients




CDI: Pathogenesis

Pseudomembranous Ulcerative Colitis
ra . Pse " > 'eln €y

C. difficile
overgrowth




CDI Pathogenesis

Colonized
no symptoms

Antimicrobials

C Diff exposure & acquisition

Admitted to

healthcare facility Infected
Symptomatic




Klinicke projevy

Asymptom
aticke
nosicstvi

Systémové
projevy

Fatalni
kolitida




Symptomy CDI

3-5 fidkych stolic/den

teplota
Nastup po/béhem podani ATB

Laboratorni diagnostika




Rizikove faktory CDI

Vystaveni ATB (predchozi 2-3 mesice)
Pobyt v nemocnici (predchozi 2-3 meésice)
Infekce toxickymi kmeny C. difficile

Vék > 64 let

Podcenéni nemoci

Imunosuprese & HIV

Chemoterapie (imunosuprese & ATB)
Vyziva NGS a operace GIT

Zvysené pH zaludku




Predispozice ATB k CDI

Casté Méné c¢asté Vzacné

Clindamycin Sulfa Aminoglycosides
Ampicillin Macrolides Rifampin
Amoxicillin Carbapenems Tetracycline
Cephalosporins Other penicillins Chloramphincol

Fluoroquinolons

» Symptomaticti pacienti s CDI:
»96% uzivali ATB béhem 14 dni pred pfijetim
»100% uzivali ATB v predchozich 3 mésicich
»20% hospitalizovanych pacientU jsou kolonizovany s C. diff



Diagnostika

Prokazani cytotoxinu neutralizaci na tkanovych kulturach
(zlaty standard) naro¢né pro rutinu

ELISA, vysoka specifita, variabilni sensitivita(63- 94%)

Bézné antigeny: glutamat dehydrogenaza, neodlisi netoxické
kmeny

Imunochromatografické metody- prikaz A i B toxinu

PCR, real time PCR — detekce TcdB genu



Symptomy
pseudomembranozni kolitidy

Diarrhea within a few days of antibiotic therapy

Faeces have a distinctive foul odour
Abdominal pain +/- pyrexia

Blood if pseudomembranous colitis
Electrolyte disturbances
Hyoalbuminaemia

Paralytic ileus

Toxic Megacolon/perforation/shock
Increased WBC



Farmakoterapie

=Discontinue preciptitating antibiotics
=Oral Vancomycin 125/250 mg 4 6 hod for 10-14 d

*Oral Metronidazole 500 mg a 6-8 hod for 10-14 d
= Recent reports of resistance to metronidazole

*|V give both antibiotics together 200 mg a 12 hod for
10 d

*Fidaxomicin

"Fekalni transplantace



Fidaxomicin

"Fermentacni produkt tiacumicinu, ktery byl izolovan jako
metabolit pidni aktinomycety Dactylospor- angium auranticum.

= 18¢lennou makrocyklickou slouceninu rozpustnou ve vodé
=MU:

" inhibice transkripce DNA

" inhibice RNA transkripce sigma podjednotky RNA polymerazy.

*Timto mechanismem pusobeni se fidaxomicin lisi od

makrolidovych antibiotik, s nimiz je chemickou strukturou
pribuzny



Fidaxomicin vs. vancomycin

= fidaxomicin neni inferiornim |ékem ve srovnani
s vankomycinem, s ucinnosti mirne prevysujici 90 % vcetné
CDI vyvolanych hypervirulentnim ri-botypem 027

= U skupiny pacientu, u nichZz nebylo mozno prerusit
konkomitantni podavani antibiotik vzhledem k zavaznosti
zakladniho onemocnéni, byl klinicky efekt fidaxomicinu
oproti vankomycinu vyznamneé vyssi.

= Dalsi signifikantni rozdil je ve frekvenci rekurenci, ta je
zhruba o 50 % nizsi nez pri lécbé vankomycinem.

= 200 mg 2krat denné per os po dobu 10 dni



Fekalni transplantace

Poprvé popsana 1958

Stolice zdravého ¢lovéka z 80 % intestindlni mikroflora

Prvni prace- kolonoskopicky aplikované ndlevy ( nutnost nékolikrat
tydné — riziko perforace streva)

Od zacatku milénia renesance

V soucasnosti jednorazova aplikace nasojejundlni sondou ( Uspésnost
minimalné 80%)



Prevention Strategies: Core

Contact Precautions for duration of diarrhea
Hand hygiene (HH) in compliance with CDC/WHO
Cleaning and disinfection of equipment and environment

Laboratory-based alert system for immediate notification of positive test
results

Educate HCP, housekeeping, admin staff, patients, families, visitors, about CDI

Tip: Routine identification of colonized patients for infection control purposes is not
recommended and treatment of such identified patients is not effective



Resources

SHEA/IDSA Compendium of Recommendations

SUPPLEMENT ARTICLE: SHEA/IDSA PRACTICE RECOMMENDATION

Strategies to Prevent Clostridium difficile Infections
in Acute Care Hospitals

SHEA-IDSA GUIDELINE

Clinical Practice Guidelines for Clostridium difficile
Infection in Adults: 2010 Update by the Society for Healthcare
Epidemiology of America (SHEA) and the Infectious Diseases

Society of America (IDSA)

Prevention of Clostridium difficile Infection (CDI) Massachusetts CDI Prevention

Collaborative
Carolyn Gould, MD MSCR
L. Cliff McDonald, MD

SHEA HAI training program, May 2011




Podavani leku
enteralne u kriticky
nemocnych




Podavani leku enteralné u kriticky nemocnych
Moznosti podavani lékU

Enteralné
o Oralni- preferovana cesta podani (nejméné invazivni,
> finanéné nendrocné)
> Nasoenterickou sondou Sirka, délka, material "

o Nasogastricka
> Nasojejunalni
° Nasoduodenalni

Pokud neni dostupné, mozné parenteralni podani:

Intravenosni
Rektalni
Transdermalni
Bukalni...



Nasoentericka sonda u kriticky
nemocnych

Indikace:
o Uméle ventilovani pacienti
o Uméla vyziva - kontinualni uméla vyziva, kontrastni latka
> Redukce komplikaci — prijmy, plicni aspirace
o Enterdlni podavani léku
o Vyprazdéni— zaludecni lavaz

Kontraindikace:

Vazné poranéni obliceje

Paralyticky ileus

GIT krvaceni (Esofagealni varixy, striktury)
Abnormalni koagulace

Paralyticky ileus, zvraceni nebo prljem GIT krvaceni, ¢etné GIT fistuly, vazny
malabsorpcni syndrom, opakovana plicni aspirace

o

o

o

o

o



Vybaveni

Intubace NGS je |lékarsky zakrok
zahrnujici zavedeni NGS pres nos,
krk az do NGS byla poprvé pouzita
u cloveka se zamérem podavani
enteralni vyzivy

NasQgdstric

Intubation

. . . Training Kit
Ruzné velikosti

Size FG-8 FG-10 FG-14 FG-16 FG-18
Colour Code Blue Black Green | Orange Red Yellow




Kontrola umisténi

e Hrudni RTG

NG tube separate
from the airway in
its descent through
the thorax into the

abdomen.

Radio-opaque

Subdiaphragmatic
cation of NG tube tip. <

" NG tube placed down
- right segmental bronchus

~




Léky do NGS?

1. Vhodna lékova forma pro podani sondou
2. Fyzikalné-chemicka kompatibilita Iéku s enteralni vyzivou

3. Dalsi faktory ovliviujici vstrebavani l[éku podanych NGS

A Guide to Enteral Drui Administration in Palliative Care Peter J. Gilbar, BPharm,



Faktory ovlivnujici vstrebavani leku NGS

Pacient Sonda/vyziva Lécivo
Vek Umisténi sondy Terapeuticky index
Stav vyzivy Typ sondy Lékova forma
Stav onemocnéni Kompatibilita s vyzivou
(akutni, chronické,
vazne)
Prdjem, zvraceni, SloZeni vyzivy Zpusob podani
aspirace ...
Kontinualni/ Lékoveé interakce
bolusovy rezim

Drug administration via nasogastric tube. Sonya Clarke,



Zamysleni

1. Vhodna lékova forma pro podani sondou

2. Fyzikalné-chemicka kompatibilita Iéku s
enteralni vyzivou

o

3. Dalsi faktory ovlivnujici vstrebavani leku
podanych NGS

A Guide to Enteral Drui Administration in Palliative Care Peter J. Gilbar, BPharm,



ékova forma pro podani

1. Vhodn3a
sondou

Tekuté lIékové formy — roztoky, syrupy, emulze, suspenze

Tobolky
o Tvrda Zelatinova tobolka

- Prasek
- Granulat

- Pelety
- Mékka zelatinova tobolka

- Tekuty obsah

Tablety -s okamzitym uvolfnovanim
o jednoduse lisované,

° obalované, potahované
> k zamaskovani chuti, barvy

Medication administration throuih enteral feedini tubes. Williams NT.


http://www.ncbi.nlm.nih.gov/pubmed?term="Williams NT"[Author]

1. Nevhodna lékova forma pro
podani sondou

Tablety
- bukalni, sublingvalni
> Nevhodné pro vstirebavani sliznici GIT

> Mozné podani u kriticky nemocnych (zvlh&eni DU)
o enteralné potahované
o k zamezeni drazdivosti zaludecni stény

o

ochrana acidolabilnich molekul l1éciv
moznost drceni — NDS, NJS ne u NGS
° s fizenym uvolnovanim

o

o

Systémy s postupnym, zpozdénim, pulznim uvolfnovanim

o

Drceni — poruseni systému — uvolnéni celé davky - akutni projevy toxicity

Medication administration through enteral feeding tubes. Williams NT.



http://www.ncbi.nlm.nih.gov/pubmed?term="Williams NT"[Author]

Zamysleni

1. Vhodna lékova forma pro podani sondou

2. Fyzikalné-chemicka kompatibilita |éku s
enteralni vyzivou

o

3. Dalsi faktory ovlivnujici vstrebavani leku
podanych NGS

A Guide to Enteral Drui Administration in Palliative Care Peter J. Gilbar, BPharm,



2. Kompatibilita [éku s enteralni vyzivou

Zmeéna biodostupnosti pri smiseni [éku s enteralni vyzivou

Mechanismus interakce léku s umélou vyzivou neni vzdy jasny

> Rozklad, inaktivace, vznik nevstrebatelné formy (chelaty), navazani na
bilkoviny, na pH zavisla rozpustnost (vstrebatelnost)

nemoznost spolupodani

‘ potieba éasového rozestupu (min. 1 hod pfed a 1 hod po podani 1ékd
zastavit vyzivu)

Drug absorption sites in the gastrointestinal tract and dosage forms for
site-specific deliveryN. Rouge, P. Buri, E. Doelker International
Journal of Pharmaceutics 136 (1996) 117 139



Typy inkompatibilit

Farmakokinetické inkompatibility

Absorbce Distribuce Metabolismus Exkrece
fyzikalné- Navazani na Metabolismus pH moce
chemické bilkoviny, tuky | vitaminu (alkalické pH -
inkompatibility | (diety) (fenytoin x nitrofurantoin,
pH Zaludku, kys.listova/vit.D | allopurinol,
sekrece, , furosemid x kyselé pH -
motilita, stav a thiamin, amitryptillin
funkcnost ranitidin/omepr

mukozy azol x

cyanokobalamin
, isionazid x
kobalamin)

Farmakodynamické inkompatibility

Antgonismus Bunécny

(warfarin x vit transportni

K) systém
(levodopa,
digoxin)

Enteral feeding: Drug/nutrient interaction. R. Lourenco, Clinical Nutrition, 2001, 20 (2): 187-193



Inkompatibilni l[éky s enteralni vyzivou

° peniciliny

o tetracykliny

° rifampicin

o ciprofloxacin

> bismut citratu

° fenytoin (navazani na kaseinat, kyselé pH — snizi rozpustnost)
° amiodaron

° teofylin

> metyldopa

Drug absorption sites in the gastrointestinal tract and dosage forms for site-specific deliveryN.



Zamysleni

1. Vhodna lékova forma pro podani sondou

2. Fyzikalné-chemicka kompatibilita Iéku s
enteralni vyzivou

o

3. Dalsi faktory ovlivnujici vstrebavani léku
podanych NGS

A Guide to Enteral Drui Administration in Palliative Care Peter J. Gilbar, BPharm,



3. Dalsi faktory ovlivnujici vstrebavani
leku podanych NGS

A. Poruchy gastrointestinalni motility

B. Poruchy vyprazdnovani zaludku

Postoperativni ileus

Kolbel C, Rippel K, Klar H, Singer MV, van Ackern K, Fiedler F (2000)
Esophageal motility disorders in critically ill patients: a 24-hour manometric




A. Poruchy gastrointestinalni motility

Casta komplikace u hemodynamicky nestabilnich
pacientl, s multiorganovym selhanim, intra-
abdominalni hypertenzi nebo syndromem intra-
abdominalniho kompartmentu

Kao CH, ChangLai SP, Chieng PU, Yen TC (1998) Gastric emptying in



B. Poruchy vyprazdnovani zaludku

Hyperglykemie, zvyseny intrakranialni tlak, stres

Abnormality ve vyprazdnovani zaludku se vyskytuji u 50% umeéle
ventilovanych pacient(

U 80% pacientu se zvySenym intrakranialnim tlakem po zranéni
hlavy

Béhem hyperglykemie mohou ucinky prokinetickych léku
(ertromycin, cisaprid) mit nepfiznivy vliv na vyprazdnovani
zaludku

Bryant L, Tam W, Nguyen N, Zacharakis B, Butler R, Davidson G, Horowitz M
(2005) Antro-pyloroduodenal motor responses to gastric




C. Pooperacni ileus

Pooperacni ileus je castou pricinou dlouhodobé
hospitalizace a vyznamnym faktorem prispivajicim k
readmisim

Luckei A. Liviniston E‘ Tache Y‘ZOOSI Mechanisms and treatment



Leky s moznym nezadoucim ucinkem na
motilitu

Opioidni analgetika — inhibuji GIT transport a brani uvolnovani
neurotransmiterud tim, ze méni neuronalni drazdivost. Na zvifecim
modelu se prokazalo, ze % davky potrebné k analgezii, zpomaluje
stfevni motilitu a 1/20 davky analgetické davky je dostatecna k
zasteveni prajmu

Benzodiazepiny — inhibuji esofagealni aktivitu
Paracetamol — na zvirecim modelu (morce) inhibice peristaltiky

a2-Adrenoceptor agonist (clonidine) — inhibuji motilitu Zaludku,
tenkého a tlustého streva

Ketamin

Katecholaminy — na davce zavisla inhibice motility tenkého stfeva

Yuan C, Foss J (2000) Methylnaltrexone: Investigation of clinical
appllcatlons Drug Dev Res 50: 133




Efektivni metody pro lecbu poruch

intestinalni motility

Uprava elektrolytové dysbalance, pfizpdsobeni mnoZstvi tekutin
(2—3 1/den), ¢asné zahdjeni enteralni vyzivy, vhodné fizeni
katecholaminu a analgosedace

Table 1 Prokinetic drugs and their sites of action (0 no effect, — pos-
sible negative effect, (+) possible positive effect, +/4++ good and very
good prokinetic effect)

Stomach Small bowel Colon
Cerulein 0/(=) ++ +
Cisapride + + (+)
Domperidone + (+) 0
Erythromycin ++ + 0
Metoclopramide ++ + 0
Neostigmine 0 (+) +
Octreotide (=) + 0
Tegaserod + (+) (+)

Intestinal motility disturbances in intensive care patients pathogenesis and clinical Impact. S.Fruhwald,
P. Holzer, H. Metzler Intensive Care Med (2007) 33:36—-44




Clinical relevance of pharmacokinetics and
pharmacodynamics in cardiac critical care patients. Pea, F,,
Pavan, F., Furlanut, M. Clin Pharmacokinet, 2008, 47 (7),
449-462

IIIII

neodhatulné v casném pooperacnim obdobi zvlasté pri cetném uzivani
opioidnich analgetik

Snizena GIT motilita, postoperativni ileus, stimulace sympatiku, snizeni aktivity
parasympatiku (lokalni tkariové trauma, zanét, bolest, |éky-opioidni analgetika)




Drug absorption from the small intestine in immediate
postoperative patients ] M Kennedy; A M van Rij

British Journal of Anaesthesia; Aug 2006; 97, 2;

Vstrebani [éku v kratké dobé po brisni operaci
Paracetamol — pred operaci a 2 dny po

Zadny vyznamny rozdil Tmax, AUMC

C max(preoper)>C max(pooper)

Mean residence time

MRT(preoper)<MRT(postoper)

> Propustnost stfeva mUze byt po operaci zhorsena, motilita je
ovlivnéna a byly pozorovany zmény v priatoku krve ve splanchniku

o Ztrata intestindlni integrity a zmény v morfologii enterocytd a slozeni
se vyskytuji kratce po hladovéni



Srovnani farmakokinetickeho profilu u bromazepamu,

omeprazolu a paracetamolu podanych per os a NGS u zdravych
dobrovolniku

Zadné klinicky vyznamné rozdily mezi oradlnim a NGS podanim paracetamolu, bromazepamu and
omeprazolu u 8 zdravych dobrovolnik(

AUC 55 AUC g1 Ratio CI

(geometric mean)

Bromazepam 2501ng 1855 ng mL—1 | 0.74 (90% CI
mL—1h h 0.64-0.87)

Omeprazol 579 ng mL—1h 587 ng mL-1 |1.01 (90% CI
h 0.64-1.61)

Paracetamol 37 ig mL—1h |41 pyg mL—1h |1.12 (90% CI
0.98-1.28)

The bioavailability of bromazepam, omeprazole and paracetamol given by nasogastric feeding tube.




/ablokovani NGS PPI

Srovnani vlastnosti tfi PPl (omeprazol, lanzoprazol a esomeprazol) béhem
podani granuli do NGS a optimizace zpUsobu podani

Vliv 4 proménnych
> Material sondy (silikon nebo polyuretan)
> Rozpoustédlo ke splachnuti granuli (voda nebo jable¢ny dzus)
o ZpUsob podani (ve dvou ¢i trech davkach)
> Objem rozpostédla (10 or 20 ml)

Esomeprazol — kompletni podani, primeérna ztrata 39% u omeprazolu a u
lanzoprazolu 33%

’

Zadné vyznamné zlepseni u proménnych ‘typ rozpoustédla’ a ‘zplisob podani

Esomeprazole je lékem volby PPl u pacinetld s NGS. Pouziti polyuretanové
sondy a objemu 20 ml, je doporuceny zplsob podani u lanzoprazolu

Pouziti omeprazolu neni doporuceno, protoze zadny zpusob podani nezajistil
dostatecnou koncetraci ucinné latky




ekU sondou

Typy pro podavani

|dentifikace nejvhodnéjsi Iékové formy a davky
Zjednoduseni davkovaciho rezimu

Zefektivnéni zpusobu podani
o Podani celé davky, splachnuti pred pusténim vyzivy
> Nikdy nepfidavat pfimo do vyzivy — redukce vyskytu inkompatibilit
o U kompatibilnich, proplachnout, podat, proplachnout

o U lékl doporucenych na laéno — zastavit vyZivu na 30min, proplachnout, podat,
proplachnout, za dalSich 30 min pustit vyZivu

o U lékl inkompatibilnich s vyZivou — zastavit vyZzivu na 2 hod, proplachnout, podat,
proplachnout, za dalSich 2 hod pustit vyzivu

> Vice |ékl ve stejny Cas - kazdy |ék podat zvlast a kazdy zvlast splachnout



Déekuji za pozornost




