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Summary

In 2007 American Heart Association upgra-
ded the guideline concerning prevention of
infective endocarditis in different invasive pro-
cedures from 1997. This change concerns
also digestive endoscopy mainly in choice of
patients who are indicated to receive antibio-

tic prophylaxis before the procedure but only
at the time of undergoing gastrointestinal
infection. The review also deals with other
indications of antibiotic prophylaxis in gas-
trointestinal endoscopy, that were modified
as well (new ASGE guideline).
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The use of antibiotic prophylaxis in
digestive endoscopy has been repeat-
edly discussed but the conclusions
are not definite. The main reason is
the low incidence of endocarditis fol-
lowing gastrointestinal procedures
and the lack of controlled data sup-
porting the benefit of antibiotic pro-
phylaxis. Furthermore the indiscrimi-
nate use of antibiotics can cause the
development of resistant microorga-
nisms, unnecessary expence and drug
toxicity. Also there is not a completely
clear relationship between rates of
bacteremia and the developement of
infectious complications. Prospective
controlled trials have proved reduction
of the incidence of bacteremia but we
still do not know if antibiotic prophy-
laxis also reduce the number of infec-
tious complications. Bacteremia is
also associated with daily procedures
such as teeth brushing. There exist
a few recommendations of antibiotic
prophylaxis in gastrointestinal endo-
scopy. We tried to review present
knowledge and recommendations in
this article.

Patients who are at risk of infec-
tious complications from endoscopic
procedures can be classified as car-

diac (it means at high risk of infective
endocarditis) and non cardiac pa-
tients (those at risk of other infec-
tions). There also exist endoscopic
procedures which are considered to
be high risk of infectious complica-
tions which can be local (during percu-
taneous endsocopic gastrostomy
insertion) or systemic (ERCP with
biliary obstruction in case that 100%
bile drainage is not warranted). All
patients undergoing these procedures
have to obtain antibiotic prophylaxis
regardless of comorbidities (Fig. 1).

ANTIBIOTIC PROPHYLAXIS OF
INFECTIVE ENDOCARDITIS

In the first part of this review we will
talk about cardiac patients, it means
the patients at risk of infective endo-
carditis. American Heart Association
(AHA) revised the guideline for the pre-
vention of infective endocarditis in
2007 [21]. This recommendation sim-
plifies the rules of using antibiotic pro-
phylaxis. The following points were
made by the AHA in support of their
recommendation for the important
change. Infective endocarditis is much
more likely to result from exposure to
bacteremia associated with daily

activities such as teeth brushing than
from bacteremia caused by a dental,
gastrointestinal or genitourinary pro-
cedure. There is a low incidence of
endocarditis following gastrointestinal
procedures. A literature review found
only 15 reported cases of endocarditis
following gastrointestinal procedures,
which included oesophageal dilatation,
sclerotherapy of oesophageal varices,
diagnostic gastroscopy, sigmoideosco-
py and colonoscopy [15]. Other rea-
sons are drug toxicity and allergic
reactions, development of resistant
microorganisms and the growth of
financial charges (Table 1) [21].
Certain cardiac lesions have been
classified as high risk (there existed
three groups of patients - with high,
moderate and low risk in the previous
guideline) [21]. These lesions are con-
sidered to be the only ones for which
infective endocarditis prophylaxis
should be used. The following patients
are at high risk:
1. with prosthetic heart valves
2. with infective endocarditis in anam-
nesis
3. unrepaired cyanotic congenital
heart disease including palliative
shunts and conduits
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Souhrn

V roce 2007 zrevidovala American Heart
Association doporuceni prevence infekéni
endokarditidy pfi rdznych invazivnich
vykonech z roku 1997. Tato zména se také
tyka digestivni endoskopie, kdy se omezil
vybér pacientu, kterym je podani antibioti-

ka pred vykonem indikovano, a to pouze
v terénu soucasné probihajici infekce.
Dale se ¢lanek zabyva dalsimi indikacemi
antibiotické profylaxe v digestivni endo-
skopii, které byly rovnéz pozménény (nova
doporuceni ASGE 2008).

KLICOVA SLOVA: ANTIBIOTICKA PROFYLAXE,
DIGESTIVNI ENDOSKOPIE, DOPORUCENi AHA 2007:
PREVENCE INFEKCNI ENDOKARDITIDY,

NOVA DOPORUCENi ASGE 2008

Pouziti antibiotické profylaxe v diges-
tivni endoskopii je opakované disku-
tovano a feseni neni jednoznacné. DU-
vodem je nizka incidence infekénich
komplikaci a nedostatek kontrolo-
vanych studii potvrzujicich prospés-
nost (G¢innost) antibiotické profylaxe.
Navic nadmérné uzivani antibiotik
vede k nardstu rezistence mikroorga-
nizm{, nardstu financénich nakladu
a existuje tu i riziko nezadoucich
GEinkG antimikrobialnich 1€kd. Dale
neni zcela jasny vztah mezi vznikem
bakteriemie ¢i infekéni komplikace po
endoskopickém vykonu. Prospektiv-
nimi kontrolovanymi studiemi bylo
prokazano pfi preventivnim podani
antibiotika snizeni incidence bak-
teriemie, avSak dosud nebylo dosta-
te¢né vysvétleno, zda také dochazi ke
snizeni vyskytll infekénich komplikaci.
Ke vzniku bakteriemie navic dochazi
signifikantné Castéji pfi béznych den-
nich aktivitach (napf. pfi ¢iSténi zubu)
nez pfi endoskopickych vykonech.
Tento Clanek si klade za cil shrnout
soucasné poznatky a doporuceni.
Pacienty s rizikem infekénich kom-
plikaci pfi endoskopickém vykonu lze
rozdélit na skupinu pacientd kardio-
logickych, ¢ili nemocnych s rizikem
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vzniku infekéni endokarditidy, a sku-
pinu nekardiologickych nemocnych
s rizikem vzniku ostatnich infekeci.
Dale existuji endoskopické vykony
s vySSim rizikem vzniku infekce lokal-
né (napf. pfi zavadéni perkutanni
endoskopické gastrostomie) nebo
celkové (napf. sepse po ERCP pfi
biliarni obstrukci, kde nezajistime
100% drendz zluci), pfi nichZ jsou
antibiotikem zajisténi vSichni, ktefi
vykon podstupuji bez ohledu na
komorbidity (obr. 1).

ANTIBIOTICKA PROFYLAXE

INFEKCNI ENDOKARDITIDY

V prvni ¢asti sdéleni se budeme véno-
vat pacientdm kardiologickym, tedy
nemocnym v riziku vzniku infekéni
endokarditidy. V roce 2007 zrevi-
dovala American Heart Association
(AHA) doporuceni tykajici se antibio-
tické profylaxe infekéni endokarditidy
[21]. Toto doporuceni vyrazné zjed-
nodusuje profylaktické podavani anti-
biotik pred endoskopickymi vykony,
a to z nékolika dlvodU. Za prveé, vznik
infekéni endokarditidy je pravdé-
podobnéjsi pfi bakteriemii zplsobené
béZznymi dennimi ¢innostmi, napf. pfi
Cisténi zubl, dalSim dlvodem je

extrémné nizka incidence bakteriemie
po endoskopickych vykonech v gas-
troenterologii - dosud je v literature
zaznamenano celkem 15 pfipad(, a to
pri dilataci stendz jicnu, skleroterapii
jicnovych varixd, diagnostické gas-
troskopii, sigmoideoskopii a koloskopii
[15]. Dalsimi ddvody jsou narstajici
rezistence mikroorganizm( k antibio-
tik(im, toxicita a alergické reakce po
podani profylaxe a v neposledni radé
vzristajici finanéni naklady (tab. 1)
[21].

Pro profylaxi infekéni endokardi-
tidy (nejen pfi vykonech v digestivni
endoskopii, ale také ve stomatologii,
urologii, chirurgii, pneumologii) nové
plati, Ze pacienti jiZ nejsou déleni dle
vySe rizika na tfi skupiny - s vysokym,
[21].
Nadale z(stava pouze skupina s vyso-

stfednim a nizkym rizikem

kym rizikem, kam patfi pacienti s témi-

to diagn6zami:

1. nemocni s umélymi chlopennimi
nahradami

2. osoby s infekéni endokarditidou
v anamnéze

3. pacienti s cyanotickymi vrozenymi
srdec¢nimi vadami, které nebyly
operovany nebo byly feSeny palia-
tivné vytvorenim spojek
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4. completely repaired congenital
heart defects with prosthetic mate-
rial during the first six months after
the procedure

5. repaired congenital heart disease
with residual defects at the site or
adjacent to the site of the prosthet-
ic material

6. substantial leaflet patology and re-

gurgitation in a transplanted heart.

These patients receive antibiotic
prophylaxis during dental procedures
that involve manipulation of either gin-
gival tissue or the periapical region of
teeth or perforation of the oral
mucosa. In respiratory tract the
antimicrobial prophylaxis is indicated
when incision or biopsy of the mucosa
procedures is needed. In genito-
urinary and gastrointestinal tract
patients at the highest risk recieve
antimicrobial prophylaxis especially
when undergoing procedures in these
regions at a time of ongoing gastroin-
testinal or genitourinary infection.
Patients at the highest risk of infective
endocarditis who undergo a surgical
procedure that involves infective skin,
skin structure or musculosceletal tis-
sue also require antibiotic prophylaxis.

No longer indicated are bicuspid
aortic valve, acquired aortic or mitral
valve disease (including those who
have undergone prior valve repair),
and hypertrophic cardiomyopathy.

The second important change in
the AHA guidelines is that endoscopic
procedures are not further divided
into two groups: with high and low risk
of infection. All endoscopic proce-
dures have the same risk [21].

There is a mix of aerobic and
anaerobic Gram-negative and Gram-
positive microorganisms in the gas-
trointestinal tract, but only enterococci
can cause infective endocarditis [8].
The antimicrobial drug is given in one
dose one hour before the procedure
when taken orally or 30 minutes if
intravenous or intramuscular adminis-
tration is used. The antibiotic of the

Cardiac

patient
prosthetic heart valve,
infective endocarditis
in anamnesis ...

Non-cardiac
patient
liver cirrhosis with ascites
liver cirrhosis with Gl bleeding ...

High risk procedures
PEG, ERCP, EUS FNAB

Fig. 1.

Table 1.

rectal digital examination
proctoscopy

barium enema

teeth brushing

dental extraction

sigmoideoscopy, colonoscopy
diagnostic gastroscopy

ERCP (no duct occlusion)

ERCP (duct occlusion)
oesophageal varices band ligation
oesophageal sclerotherapy
oesophageal dilatation/prosthesis

oesophageal laser therapy

first choice is ampicillin 2 g orally or
ampicillin 2 g IV/IM in those patients
who cannot take oral antibiotics [21].
These regimens give protection up to
two hours after the procedure was
started. In penicilin allergic patients it
is possible to use clindamycin 600 mg
orally or cephalexin or cefadroxil 2 g
orally or azithromycin or clarithromycin
500 mg orally. In the allergic patients
who cannot take oral medication clin-
damycin 600 mg IV or cefazolin 1 g
IV/IM or vancomycin 1 g IV is recom-
mended (Table 2).

immunocompromised
patient

11
25
30-60
2-9

11

10-50
34-54
35

There exist other reasons for using
antibiotic prophylaxis in digestive
endoscopy other than prevention of
infective endocarditis. Special anti-
biotic regimens are needed to be used
in high risk non/cardiac patients and
high risk endoscopic procedures (risk
of local or systemic infection). Specific
patients are those with neutropenia
(neutrophils counts 500 cells/mm? or
less) who require metronidazole in
addition to recommended antibiotics.



4. s vrozenymi srde¢nimi vadami chi-
rurgicky oSetfenymi pomoci implan-
tace umélého materidlu po dobu
Sesti mésicl po vykonu

5.s vrozenymi srde¢nimi vadami,
které nebyly kompletné chirurgicky
vyfeseny a reziduaini defekt pfiléha
k implantovanému materialu - jed-
na se o defekt septa sini ¢i komor

6. nemocni po transplantaci srdce,
kde jsou strukturalné postizeny cipy
chlopné, na
K regurgitaci.

kterych dochazi

Tito nemocni dostanou antibio-
tikum pred stomatologickymi vykony,
pri kterych |ékaf manipuluje s dasni,
pracuje v periapikalni oblasti zubu
a v pripadé poruseni sliznice Ustni
dutiny. V respiracnim traktu se uziva
profylaxe pfi incizi ¢i biopsii sliznice
dychacich cest, napft. pfi tonzilektomii
¢i bronchoskopii s biopsii. Infekce
kizZe nebo muskuloskeletaini tkané je
také indikaci podani antibiotika pfi
praci s témito tkanémi, napf. pfi incizi
¢i drenazi abscesu. Pfi vykonech
v oblasti genitourinalni a gastroin-
testinalni jsou vySe uvedeni pacienti
zajisténi antibiotikem v terénu soucas-
né probihajici infekce.

Pacienti s hypertrofickou obstrukc-
ni kardiomyopatii, ziskanymi chlopenni-
mi vadami aortalni a mitralni chlopné,
bikuspidalni aortalni chlopni a dalsi
kardiologijcti pacienti jiZ nejsou povazo-
vani za rizikové z hlediska vzniku
infekéni endokarditidy, a tudiz se v je-
jich pfipadé antibiotikum jiz nepodava.

Druhou podstatnou zménou je zru-
Seni déleni vykonl dle rizika vzniku
infekce na vysoce a nizce rizikové,
vSechny vykony v digestivni endoskopii
maji stejné vysoké riziko [21]. Z rlz-
nych druht bakterii v travicim traktu
mohou pouze enterokoky zpUsobit
infekéni endokarditidu, proto vybirame
antibiotikum cilené na tuto skupinu
mikroorganizmu [8]. Antibiotikum se
nové podava pouze v jedné davce pred
vykonem, v pfipadé peroralniho podani
1 hod, v pfipadé intravendzni ¢i intra-

Kardiologicky pacient
uméla chlopen, infekéni
endokarditida v anamnéze,
cyanoticka srdecni vada ...

Nekardiologicky
pacient

jaterni cirhéza s ascitem,
jaterni cirh6za s krvacenim
do GIT ...

Rizikové vykony
PEG, ERCP, EUS FNA

Obr. 1.

Tab. 1.

vySetreni per rectum

rektoskopie

irrigografie

cisténi zubl

extrakce zubu

sigmoideoskopie, koloskopie
diagnosticka gastroskopie

ERCP bez obstrukce ZluCovych cest
ERCP s obstrukci

ligace jicnovych varix(
skleroterapie jicnovych varix(
dilatace ¢i zavedeni stentu do jicnu

laserova fotokoagulace v jicnu

muskularni aplikace 30 min pred
vykonem. Plsobeni léku trva jesté
2 hod po vykonu. Antibiotikem prvni
volby je amoxicilin 2 g per os ¢i ampi-
cilin 2 gi.v. nebo i.m. [21]. P¥i alergii na
penicilin je mozno pouzit klindamycin
600 mg, cefalosporiny prvni generace
(cefalexin, cefadroxil) 2 g, makrolidy
(azitromycin, klaritromycin) 500 mg per
0s. V pripadé nemoznosti podat anti-
biotikum peroralné Ize intravenézné
aplikovat klindamycin 600 mg, cefalo-
sporiny prvni generace (cefazolin 1 g)
nebo vankomycin 1 g (tab. 2).

imunokompromitovany
pacient

11
25
30-60
2-9

11

10-50
34-54
35

Dosud jsme se vénovali antibiotic-
ké profylaxi infekéni endokarditidy.
V digestivni endoskopii vSak existuji
dalsi indikace profylaktického podani
antibiotika: pfi rizikovych endoskopic-
kych vykonech (riziko infekce mistni
i celkové) a u rizikovych nekardiolo-
gickych pacientd, jak jiZ bylo zminéno
vySe. Zvlastni skupinou nemocnych
ktefi
vyzaduji kombinaci zakladniho do-

jsou neutropenicti pacienti,

poruéeného antibiotika s metronida-
zolem.



Table 2.

prior history of infective endocarditis
prosthetic heart valves
unrepaired cyanotic congenital

heart disease,
including palliative shunt

amoxicillin/clavulanic acid 2 g p.o.

ampicillin
2glVorlM

in case of penicillin allergy:

completely repaired congenital heart defects

with prosthetic material during the first
six months after the procedure

substantial leaflet pathology and
regurgitation in a transplanted heart

repaired congenital heart disease with
residual defects at the site or adjacent
to the site of the prosthetic device

clindamycin 600 mg orally or IV

cephalexin or cefadroxil 2 g orally

azithromycin or clarithromycin
500 mg orally

cefazolin 1 g IM or IV
vancomycin 1 g IV

All' IV and IM applicated antibiotics use 30 minutes before the procedure,

peroral 60-90 minutes before the procedure.

Table 3.

ERCP in patients with biliary obstruction
(Klatskin tumour, primary sclerosing

cholangitis) or in the presence of pancreatic

pseudocysts

EUS fine needle aspiration of cystic lesions

along the Gl tract and solid lesions
along the lower Gl tract

percutaneous endoscopic gastrostomy

vancomycin 1 g IV
ciprofloxacin 200 mg IV
or 750 mg orally
cefoperazon 1-2 g IV
ampicillin 2 g IV

ampicillin 2 g IV
cefotaxim 1 g IV
amoxicillin/clavulanic acid
1.2glV

amoxicillin/clavulanic acid
1.2g1IV
cefazolin 1 g IV

All IV applicated antibiotics use 30 minutes before the procedure,

peroral 60-90 minutes before the procedure.

In high risk procedures antibiotic
prophylaxis is aimed not only at ente-
rococci but also at staphylococci from
the skin (placement of percutaneous
endoscopic gastrostomy), streptococci
from mouth and also Gram-negative
microorganisms, Pseudomonas and
Klebsiella during ERCP [10].

Specific antibiotic prophylaxis is
recommended for ERCP in biliary
obstruction caused by Klatskin
tumour and primary sclerosing cholan-
gitis (in these cases 100% bile
drainage is not ensured) and in pan-
creatic pseudocysts [3]. In patients
with incomplete biliary drainage post-

procedural may also be used [2].
Similarly, drainage of a pancreatic
fluid collection, receiving antibiotic
may continue for a variable period
after the procedure [2]. Bacteremia
and acute cholangitis occur in 3% of
procedures (diagnostic ERCP in 15%,
therapeutic in 27%). Another septic
complications of ERCP are liver
abscess and acute cholecystitis. Six
randomized clinical trials have com-
pared prophylactic antibiotics given
before ERCP to placebo: two showed
a statistical benefit, while four did not
[4,6,9,16,19,21]. To recommended
antibiotics in this indication belong

ampicillin 2 g IV, vancomycin 1 g IV,
ciprofloxacin 200 mg IV or 750 mg
orally, cefoperazon 1-2 g IV. All IV apli-
cated antibiotics are given 30 minutes
before the procedure, those used oral-
ly 60-90 minutes before the proce-
dure.

Endoscopic ultrasound guided fine
needle aspiration of cystic lesions in
mediastinum and pancreas, in peri-
rectal space also solid masses is
another indication to use the prophy-
lactic antibiotic [1]. Using of the anti-
biotic may be continued for three to
five days after the procedure [2]. In
this indication ampicillin 2 g IV, amoxi-
cillin/clavulanic acid 1.2 g IV or cefo-
taxime 1 g IV is used.

All patients undergoing a percuta-
neous endoscopic gastrostomy inser-
tion should receive amoxicillin/clavu-
lanic acid 1.2 g IV, ciprofloxacin
200 mg IV or cefazolin 1 g IV [13].
These patients are often vulnerable to
infection because of age, compro-
mised nutritional intake, immunosup-
presion and underlying diseases
(Table 3) [2].

At the present time, there is insuf-
ficient data to make recommendation
on the prevention of infection for
NOTES (Natural Orifice Transluminal
Endoscopic Surgery). However, anti-
biotic prophylaxis seems reasonable
[2].

Bacterial peritonitis and other infec-
tions occur in approximately two thirds
of cirrhotic patients with gastrointesti-
nal bleeding. These patients should
receive amoxicillin/clavulanic acid
1.2 g IV, cefotaxime 1 g or cefopera-
zon 1-2 g IV or ceftriaxon 1 g 1V,
ciprofloxacin 200 mg IV or 750 mg
orally or norfloxacin 400 mg orally
[12]. According to ASGE recommen-
dation ceftriaxon is preferred [2].
Antibiotic therapy should carry on
seven days after the endoscopic pro-
cedure to reduce the frequency of
rebleeding. Norfloxacin 400 mg every



Tab. 2.

infekéni endokarditida v anamnéze

umélé chlopenni nahrady

chirurgicky nefesené cyanotické vrozené

amoxicilin 2 g p.o.

ampicilin
2 gi.vneboim.

srdecni vady, véetné pritomnosti paliativnino

shuntu

vrozené srdecni vady chirurgicky oSetfené
pomoci umélého materialu po dobu Sesti

mésicl po vykonu

strukturalni postiZzeni chlopné se soucasnou

regurgitaci u transplantovaného srdce

vrozena srdecni vada, ktera nebyla

kompletné chirurgicky vyreSena a rezidualni

defekt priléha k umélému materialu
(defekt septa sini a komor)

pfi alergii na penicilin:

klindamycin
600 mg p.o. nebo i.v.

cefalexin
nebo cefadroxil 2 g p.o.

azitromycin

nebo klarithromycin 500 mg p.o.
cefazolin 1 gi.m. nebo i.v.
vankomycin 1 gi.v.

i.v. a i.m. aplikujeme antibiotika 30 min pred vykonem, p.o. 60-90 min pred vykonem

Tab. 3.

ERCP v pritomnosti biliarni obstrukce
(KlatskinGQv tumor, primarni sklerézujici
cholangoitida) nebo v pfitomnosti
pseudocysty pankreatu

EUS FNA cystickych 1ézi a solidnich Iézi
transrektalné

Perkutanni endoskopicka gastrostomie

i.v. aplikujeme antibiotika 30 min pred vykonem, p.o.

V pripadé rizikovych vykond cilime
antibiotika nejen na enterokoky, ale
také v pripadé lokalnich infekcnich
komplikaci na stafylokoky (pfi za-
vadéni perkutanni endoskopické gas-
trostomie), na streptokoky, které
mohou byt pfi horni endoskopii za-
vleceny z Ustni dutiny, a na gram/ne-
gativni mikroorganizmy, pseudomo-
nady a klebsiely v pfipadé ERCP [10].

Mezi vykony s vysokym rizikem
vzniku infekce fadime ERCP v pfipadé
biliarni obstrukce zplsobené prede-
v§im Klatskinovym tumorem nebo pri-
marni sklerézujici cholangoitidou (kdy
pfi endoskopickém FeSeni obstrukce

nedojde ke 100% drenazi zluci) ¢i v pri-

vankomycin 1 g i.v.
ciprofloxacin 200 mg i.v.
nebo 750 mg p.o.
cefoperazon

1-2gi.v.

ampicilin 2 g i.v.

ampicilin 2 g i.v.

cefotaxim 1 g i.v.
amoxicilin/kys. klavulanova
12¢g

amoxicilin/kyselina klavulanova
1,2giv.
cefazolin 1 g i.v.

60-90 min pred vykonem

tomnosti pseudocysty pankreatu [3].
Pfi inkompletni drenazi zIuci je ke zva-
Zeni i podani antibiotika po vykonu.
Obdobné doporuceni plati i pfi drenazi
tekutinové kolekce pankreatu. K akutni
cholangoitidé a sepsi dochazi az ve 3 %
vykonl vykon( (zatimco k bakteriemii
pfi diagnostickém ERCP v 15 %, pfi
terapeutickém v 27 %). Mezi dalsi
septické komplikace ERCP patfi jaterni
abscesy a akutni cholecystitida. Exis-
tuje Sest klinickych randomizovanych
studii hodnoticich podani antibiotika i
placeba pred ERCP: dvé prokazaly be-
nefit, zatimco ostatni Ctyfi nikoli
[4,6,9,16,19,21]. Volime ampicilin 2 g
i.v., vankomycin 1 g i.v., ciprofloxacin

200 mg i.v. nebo 750 mg p.o.,
cefalosporiny treti generace (cefope-
razon 1-2 g i.v.). Intraven6zné apliku-
jeme antibiotikum pfed vykonem
30 min, peroralné 60-90 min.

Aspirace a biopsie cystickych lézi
v pankreatu a v mediastinu tenkou
jehlou pod endosonografickou (EUS)
kontrolou a transrektalni biopsie pod
EUS kontrolou cystickych i solidnich 1ézi
musi byt zajiSténa antibiotikem [1].
Podavani antibiotika by mélo pokraco-
vat po dobu 3-5 dnl po vykonu [2].
Pouziva se ampicilin 2 g nebo amoxi-
cilin/kyselina klavulanova 1,2 g nebo
cefalosporiny treti generace (cefotaxim
1 g) i.v. 30 min pred vykonem.

Pfed zavedenim perkutanni endo-
skopické gastrostomie pouzijeme
amoxicilin/kyselinu klavulanovou 1,2 g,
cefazolin 1 g nebo ciprofloxacin 200 mg
i.v. 30 min pred vykonem [13]. Pa-
cienti podstupujici zavedeni perkutan-
ni endoskopické gastrostomie jsou
nachylné&jsi ke vzniku infekce v dusled-
ku nékolika faktorl, jako jsou vék,
malnutrice, imunosuprese a pfridru-
Zena onemocnéni (tab. 3) [2].

V souCasné dobé neni dostatek
dat k vytvoreni doporuceni antibiotic-
ké profylaxe pro NOTES (Natural Orifi-
ce Transluminal Endoscopic Surgery),
nicméné podani antibiotika se v této
indikaci povazuje za rozumné [2].

Mezi rizikové patfi pacienti s jaterni
cirh6zou krvacejici do gastrointestinal-
niho traktu, u kterych je bakteriadlni
infekce v dobé prijeti pfitomna zhruba
ve 20 %, béhem hospitalizace se vyvine
u dalSich 50 %. Tyto nemocné zajistuje-
me amoxicilinem/kyselinou klavulano-
vou v davce 1,2 g iwv. nebo ce-
falosporiny treti generace (cefotaxim
1 g nebo cefoperazon 1-2 g i.v. nebo
ceftriaxon 1 g i.v.) nebo chinolony (cip-
rofloxacin 200 mg i.v. nebo 750 mg
p.o. ¢i norfloxacin 400 mg p.o.) [12].
Dle poslednich ASGE doporuéeni je
preferovan ceftriaxon [2]. | zde plati



Table 4.

cirrhotic patient with ascites

percutaneous gastrostomy insertion, oesophageal
sclerotherapy, ERCP in cases with biliary obstruction
or pancreatic pseudocysts, EUS guided fine needle
aspiration of pancreatic and mediastinal cystic
lesions and in cases of transrectal biopsy,
endoscopic oesophageal dilatation, gastrointestinal

cephalosporins 3rd generation
or quinolones:

- ciprofloxacin 750 mg orally

- ciprofloxacin 200 mg IV

- cefotaxim 1 g IV

- cefoperazon 1-2 g IV

stent insertion, argon plasma coagulation, laser
photocoagulation

cirrhotic patient all
with gastrointestinal bleeding

patient undergoing all
peritoneal dialysis

amoxicillin/clavulanic
acid 1.2 g IV

cephalosporins 3rd generation
or quinolones:

- ciprofloxacin 750 mg orally

- ciprofloxacin 200 mg IV

- cefotaxim 1 g IV

- cefoperazon 1-2 g IV
amoxicillin/clavulanic acid
1.2glIV

ampicillin 2 g IV plus gentamicin
1.5 mg/kg (max. 160 mg)
immediately before the procedure

All' IV and IM applicated antibiotics use 30 minutes before the procedure, peroral 60-90 minutes before the procedure.

12 hours or ciprofloxacin 500 mg
every 12 hours is recommended.

Patients with liver cirrhosis and
ascites and other immunocompro-
mised patients (including patients
treated with high doses of cortico-
steroids) are susceptible to infections.
We use the same antibiotic regimens
mentioned above (in cirrhotic patients
with gastrointesinal bleeding) but only
in high risk endoscopic procedures -
ERCP in cases with biliary obstruction
or pancreatic pseudocysts, EUS gui-
ded fine-needle aspiration of pancrea-
tic and mediastinum cystic lesions
and in cases of transrectal biopsy, per-
cutaneous gastrostomy insertion,
oesophageal sclerotherapy, endosco-
pic oesophageal dilatation, gastroin-
testinal stent insertion, argon plasma
coagulation and laser photocoagula-
tion [7].

There have been several case
reports of peritonitis in patients under-
going peritoneal dialysis following
colonoscopy. The International Society
for Peritoneal Dialysis recommends
ampicillin 2 g IV plus plus gentamicin
1.5 mg/kg (up to 160 mg) just before
the procedure. The abdomen should
be empty of fluid prior to procedures
involving the abdomen and pelvis. The
risk of peritonitis after colonoscopy

without antibiotic prophylaxis is 6.3%.
Biopsy or polypectomy do not increase
the incidence of peritonitis compared
to diagnostic colonoscopy [17,22].

Antibiotic prophylaxis is not further
recommended for patients with syn-
thetic vascular graft, pacemaker and
defibrillator. There are no reported
cases in the literature of a vascular
graft infection related to endoscopic
procedures [2]. Prior to the implanta-
tion of TIPS ceftriaxone 1 g IV or ampi-
cillin/sulbactam 1.5-3 g is recom-
mended (Table 4) [18].

Patients who are receiving antibiotics
for other indications (such as prophy-
laxis of rheumatic fever) have to use
different antibiotics before the proce-
dure. Patients with neutropenia
(neutrophils count 500 cells/mm?
or less) are given metronidazole
7.5 mg/kg IV in addition to these
antibiotic regimens. Intramuscular
injections of antibiotics should be
avoided in patients receiving anticoa-
gulation therapy [8].

Bacteremia is a rare complication
of percutaneous liver biopsy. In
patients with primary sclerosing
cholangitis bacteria can be released

into the blood as a result of the biop-

sy. Preventive antibiotics are some-
times recommended for these pa-
tients. Three cases of septicemic
shock after liver biopsy are reported.
Two patients had cholangitis and the
third had primary hepatoma and cir-
rhosis of the liver. Septicemic shock
should be recognized as a rare compli-
cation of liver biopsy in patients with
biliary obstruction [14]. Infection of
the biopsy site is rare [5]. There has
been described one case of pyle-
phlebitis after CT guided percuta-
neous liver biopsy in a woman with
a Whipple procedure for VIPoma. The
biopsy was indicated for liver nodules
[20].
endoscopic mucosal resection is infre-

Bacteremia associated with

quent and transient [11].

Endoscopic procedures are associa-
ted with a low frequency of bacteremia
that is transient and does not cause
clinical symptoms. Nevertheless there
exists a group of high risk endoscopic
procedures and high risk patients
which require antibiotic prophylaxis.
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Tab. 4.

pacient s jaterni
cirhézou
s ascitem

pacient s jaterni
cirhézou krvacejici
do
gastrointestinalniho
traktu

kazdy

pacient
s peritonealni
dialyzou

kazdy

zavedeni perkutanni endoskopické gastrostomie,
skleroterapie jicnovych varix(i, ERCP v pfitomnosti
bilidrni obstrukce ¢i pseudocysty pankreatu, EUS FNA
cystickych 1ézi pankreatu a mediastina a pfi
transrektalni biopsii, endoskopicka dilatace jicnu,
inzerce stentu do gastrointestinalniho traktu, argonova
plazmaticka koagulace, laserovéa fotokoagulace

cefalosporiny treti generace nebo chinolony:
- ciprofloxacin 750 mg p.o.

- ciprofloxacin 200 mg i.v.

- cefotaxim 1 g i.v

- cefoperazon 1-2 g i.v.

amoxicilin/kys. klavulanova

1,2¢gi.v.

cefalosporiny treti generace nebo chinolony:
- ciprofloxacin 750 mg p.o

- ciprofloxacin 200 mg i.v

- cefotaxim 1 g i.v

- cefoperazon 1-2 g i.v.

amoxicilin/kys. klavulanova 1,2 g i.v

ampicilin 2 g i.v. plus gentamicin
1,5 mg/kg (max. 160 mg)
bezprostfedné pred vykonem

i.v. a i.m. aplikujeme antibiotikum 30 min pfed vykonem, p.o. 60-90 min pred vykonem

interval podani antibiotika 30 min i.v.,
60-90 min p.o. pfed vykonem. Po
dobu sedmi dnll po vykonu pokracu-
jeme v Iécbé infekce (ktera byva prici-
nou krvaceni a sniZujeme tak riziko
rekrvaceni) norfloxacinem 400 mg po
12 hod nebo ciprofloxacinem 500 mg
po 12 hod.

Také pacienti s jaterni cirh6zou
a ascitem (a dalSi imunosuprimovani
nemocni, vcetné léCenych vysokymi
davkami kortikoid() maji vétsi riziko
infekce.

vzniku Podavame stejné

antibiotické rezimy, avSak pouze
u vykonl s vysokym rizikem vzniku
infekce, tj. u ERCP s biliarni obstrukci
(pfedevSim s primarni sklerozujici
cholangoitidou a Klatskinovym tumo-
rem) i v pfitomnosti pseudocysty pan-
kreatu, tenkojehlové biopsie cystic-
kych |ézi v pankreatu a v mediastinu
pod EUS kontrolou, zavedeni perku-
tanni endoskopické gastrostomie,
sklerotizace jicnovych varixt, endosko-
pické dilatace jicnu, zavedeni stentu
do traviciho Ustroji, argonové plaz-
matické koagulace, fotokoagulace)
[7].

U pacientl s peritonealni dialyzou
je v literatufe zaznamenano nékolik
pripad( peritonitidy po polypektomii
v tlustém strevé. Pfed endoskopickymi
vykony v bfisni dutiné a v panvi musi
byt tekutina z bfisni dutiny vypusténa
a pacient zajistén ampicilinem 2 g

v kombinaci s gentamicinem 1,5 mg/kg
(maximalné 160 mg) i.v. bezprostred-
né pred vykonem. Riziko vzniku peri-
tonitidy po koloskopii bez antibiotické
profylaxe je zhruba 6%. Biopsie nebo
polypektomie v tlustém strevé nezvysi-
la incidenci peritonitidy proti diagnos-
tické koloskopii [17,22].

Pacienti s umélou cévni protézou,
implantovanym kardiostimulatorem
a kardiovertrem-defibrilatorem dle no-
vych doporuceni ASGE jiz pfed endo-
skopickym vykonem antibiotikum ne-
dostavaji. V literatufe nebyl popsan
Zadny pripad infekce cévni protézy
v souvislosti s endoskopickym vykonem
[2]. Pfed zavedenim TIPS zajistujeme
nemocného ampicilinem/sulbaktamem
1,5-3 g nebo ceftriaxonem 1 g i.v.
30 min pred vykonem (tab. 4) [18].

Pacienti dlouhodobé uZivajici antibio-
tikum (déle nez tfi mésice) z jiné
indikace (napf. profylaxe revmatické
horecky) by méli byt pfed vykonem
zajisténi antibiotikem z jiné skupiny.
Neutropeniéti nemocni (pocet neutro-
fild nizSi nez 0,5 x 10°%1) by k vyse
zminénym antibiotickym rezimdm vzdy
méli do kombinace dostat metronida-
zol v davce 7,5 mg/kg i.v. Pacientim
acinné antikoagulovanym neapliku-
jeme antibiotika intramuskularné pro
riziko vzniku hematomu [8].

Bakteriemie po perkutanni biopsii
jater je raritni komplikaci. U nemoc-
nych s primarni sklerozujici cholan-
goitidou je dle nékterych autord vhod-
né antibiotikum profylakticky podat.
pripady
septického Soku po jaterni biopsii.

Zdokumentovany jsou tfi

U dvou pacientl byla pfi¢inou akutni
cholangoitida, tfeti nemocny mél
hepatom v terénu jaterni cirhézy [14].
Infekce bioptického kanalu je opét
vyjimecnou komplikaci [5]. V literature
je popsan jeden pripad pyleflebitidy
jako komplikace jaterni biopsie pod CT
kontrolou u Zeny po Whippleové ope-
raci pro VIPom. Jaterni biopsie byla
indikovana k ozfejméni etiologie
lozisek v jatrech [20]. Bakteriemie po
mukosektomii je transientni a neni
Casta [11].

Vyskyt bakteriemie zplsobené rizny-
mi endoskopickymi vykony méa nizkou
incidenci, je transientni a vétSinou
nevede ke klinickym projeviim. Presto
existuji rizikové endoskopické vykony
a rizikovi pacienti, ktefi vyZaduji profy-
laktické podani antibiotika. Cilem
tohoto ¢lanku bylo shrnout soucasné
poznatky a doporuceni.

Dedikace
Prace vznikla v ramci reseni vyzkum-
ného zameru MZO 00179906.
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