Antibiotic prophylaxis in
gastrointestinal endoscopy
Review of major guidelines

Antibioticka profylaxe
v digestivni endoskopi
Prehled hlavnich doporuceni

Tamer Elbaz'?, Eugenie Pozlerova®, Stanislav Rejchrt'

'2nd Department of Internal Medicine, Charles University in Praha, Faculty of Medicine at Hradec Kralové, University Teaching Hospital,
Hradec Kralové, Czech Republic

2 Tropical Medicine Department, Cairo University Teaching Hospital and Faculty of Medicine, Cairo, Egypt

¢ Institute of Medical Microbiology, Charles University in Praha, Faculty of Medicine at Hradec Kralové, University Teaching Hospital,
Hradec Kralové, Czech Republic

Elbaz T, Pozlerova E, Rejchrt S. Antibiotic prophylaxis in gastrointestinal endoscopy. Review of major guide-
lines. Folia Gastroenterol Hepatol 2006; 4 (3): 94 — 106.

Abstract. The published guidelines for antibiotic prophylaxis of infective endocarditis and general and/or local
infectious complication associated with gastrointestinal endoscopy are neither uniform nor based on strong sci-
entific evidence in all cases. We aimed to review these guidelines and attempt to unify the management of antibio-
tic prophylaxis for specific endoscopic procedures and for cardiac and non-cardiac risk groups of patients.

Key words: antibiotic prophylaxis, digestive endoscopy

Elbaz T, Pozlerova E, Rejchrt S. Antibioticka profylaxe v digestivni endoskopii — prehled hlavnich doporuceni.
Folia Gastroenterol Hepatol 2006; 4 (3): 94 — 106.

Souhrn. Soucasna zavazna doporuceni pro antibiotickou profylaxi infekéni endokarditidy a celkovych &i mist-
nich infekénich komplikaci vznikajicich v souvislosti s provadénim digestivni endoskopie nejsou jednotna a navic
se nazakladaji ve vSech pripadech na silné védecké prikaznosti. Uvadime prehled téchto doporuéeni a pred-
kladame navrh na jejich sjednoceni, ktery zohledriuje specifika rdznych endoskopickych vykond i rizikovych
skupin pacient( kardiologickych a ostatnich.
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Antibiotic prophylaxis is the use of effective non-
toxic drugs to prevent infection by a specific microor-
ganism or to eradicate early infection (6). Antibiotic
prophylaxis in gastrointestinal endoscopy is the use
of a specific antibiotic to protect a healthy or suscep-
tible person from general and/or local infectious com-
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Antibiotickou profylaxi se rozumi pouziti u¢inného
léku k prevenci infekce vyvolané ur€itym mikroorga-
nismem nebo zabranéni jejiho rozsifeni Casnym vylé-
¢enim (6). Antibiotickou profylaxi v digestivni endo-
skopii rozumime uziti specifického antibiotika
k ochrané zdravych &i vnimavych osob pred celkovou



plications related to endoscopic procedure (3). Many
guidelines were prescribed to rationalize the use of
antibiotic prophylaxis, and to solve debated practices
through certain recommendations stratifying the risk
patients and procedures as well as their appropriate
prophylactic management. From this paper we aimed
to review these debated issues, to highlight the diffe-
rent regimens applied by major guidelines and recent
studies, and to classify certain non-cardiac risk pati-
ents who were previously a matter of contention.

Rationale for antibiotic prophylaxis

The value of antibiotic prophylaxis for patients
undergoing gastrointestinal procedures has been
debated for many years. A central issue underlying
the debate is the low incidence of reported infectious
complications following gastrointestinal procedures,
and the lack of sufficient controlled data supporting
the benefit of prophylaxis (11). The total number of
reported cases who developed endocarditis following
endoscopic procedures is only fifteen cases. They
complicated certain procedures with high risk of bac-
teraemia (as oesophageal dilation and oesophageal
sclerotherapy) as well as low risk procedures (as
gastroscopy, sigmoidoscopy and colonoscopy).
Other rare reported cases included bacterial peritoni-
tis, central nervous system infections and a perineph-
ric abscess (11).

The second issue underlying that debate is the rela-
tion between rates of bacteraemia following endo-
scopic procedures and the development of infectious
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¢i mistni infek&ni komplikaci vzniklou v souvislosti
Mnoho
publikovanych doporuéeni se pokousi racionalizovat

s provedenim endoskopického vykonu (3).

pouzivani antibiotické profylaxe pomoci pfesnych
doporuceni, ktera specifikuji rizikové pacienty i vyko-
ny a souc¢asné uvadéji nalezity zpuUsob profylaktic-
kych léCebnych opatfeni. Toto sdéleni si klade za cil
vytvorit prfehled téchto rlznych opatfeni, ktera byla
zverejnéna jako zavazna doporuCeni vyznamnych
odbornych spole€nosti a jako zavéry soucasnych
studii. Dalsi snahou je sjednoceni doposud rozdilné
klasifikace nekardiologickych rizikovych pacienta.

Oduvodnéni antibiotické profylaxe

Dulezitost antibiotické profylaxe pro nemocné pod-
stupujici endoskopické vySetreni travici trubice pred-
stavuje téma odbornych diskuzi jiz mnoho let. Stézej-
nim diskutovanym problémem je nizka incidence hla-
Senych infek&nich komplikaci vzniklych v souvislosti
s endoskopii a nedostatek védeckych udajl podporu-
jicich vyhodnost profylaxe (11). Celkovy pocet one-
mocnéni infekéni endokarditidou davanych do souvis-
losti s endoskopickym vykonem je nizky, pouze 15 pfi-
padu (11). Jednalo se o komplikace vykonua s vysokym
rizikem bakteriemie (dilatace jicnu a skleroterapie jic-
novych varixt), ale i s nizkym rizikem (gastroskopie,
sigmoideoskopie, koloskopie). Mezi dalsi vzacné hla-
Sené pripady patfi bakterialni peritonitida, infekce cent-
ralniho nervového systému a perirenalni absces (11).

Table 1 / Tab. 1
Approximate incidence of bacteraemia in
immunocompetent individuals following

Procedure Incidence of bacteraemia
(%)"

Rectal digital examination 4

Proctoscopy 5

Barium enema 11

Tooth brushing 25

Dental extraction 30 -60

Sigmoideoscopy & Colonoscopy 2-9

Diagnostic upper gastrointestinal endoscopy 4

ERCP (no duct occlusion) 6

ERCP (duct occluded) 11

Oesophageal varices band ligation 6

Sclerotherapy 10 - 50**

Oesophageal dilatation/prosthesis 34 -54

Oesophageal laser therapy 35

various procedures involving the
gastrointestinal tract (ref. 4)

Pfiblizna incidence bakteriemie u jedincu
s normalni imunitou po rtiznych
endoskopickych vykonech (odkaz 4)

* summary of published data / souhrn publikovanych udaju

** higher after emergency than elective management / vy3si v pfipadé emergentniho vykonu nez planovaného
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complications. From a number of prospective con-
trolled trials, antibiotic prophylaxis was found to redu-
ce the incidence of bacteraemia, but this did not
prove that it will necessarily prevent infectious com-
plications (24). Moreover, the majority of bacteraemi-
as associated with endoscopic procedures are
asymptomatic and there are only certain endoscopic
procedures where the potential risk of infectious
complications is relatively significant (24).

The approximate incidence of bacteraemia with
various procedures is listed in Table 1 (4). It is clear
that bacteraemia is also associated with a number of
daily procedures such as tooth brushing. Polypecto-
mies and biopsies are not associated with higher inci-
dence of bacteraemia in comparison with diagnostic
endoscopy. The highest risk of bacteraemia was
associated with oesophageal dilation and oesopha-
geal sclerotherapy (4,11). The risk of bacteraemia
with oesophageal dilation has been estimated to be
12 — 22 % in other studies using contemporary met-
hods to assess bacteraemia (20,34).

Additionally, the benefits of antibiotic prophylaxis
should be weighed up against its cost (which is not
negligible, depending on the number of endoscopies
carried out), the risk of selecting resistant bacteria,
the risk of causing anaphylactic shock or allergic
symptoms, the severity of which may be variable and
the lack of absolute efficacy in preventing endocardi-
tis and local infections (3). It has been estimated that,
even if antimicrobial prophylaxis were assumed to be
100 percent effective, less than 10 percent of all
cases of endocarditis could be prevented by the pro-
per use of antimicrobial therapy before invasive pro-
cedures (27). These estimates are based upon studi-
es in which the number of cases of infective endo-
carditis following elective dental or surgical procedu-
res were collected and compared with cases of endo-
carditis not temporally associated with an invasive
procedure (31).

Several guidelines have been proposed by a num-
ber of organizations to determine antibiotic prophyla-
xis of cardiac as well non-cardiac risk patients, and
there is a similar situation with a number of endosco-
pic procedures that are considered to put the patient
at a higher risk of infectious complications. These gui-
delines tailored the use of specific antibiotic prophy-
lactic drugs according to the type of patient (risks
inherent to the patient themselves), the type of proce-
dure (risk associated with the endoscopic procedures)
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Dalsi problém spociva v uréeni vztahu mezi bakteri-
emii po endoskopickém vykonu a vznikem infekéni
komplikace. Prospektivni kontrolované studie dokla-
duji snizeni incidence bakteriemie pfi pouziti antibio-
tické profylaxe, avSak neni jasné, zda tato skute¢nost
pusobi preventivné na infekéni komplikace. VétSina
bakteriemii probiha bez klinickych pfiznakl a pouze
u nékterych endoskopickych vykonu je riziko infek-
¢nich komplikaci povazovano za vyznamné (24).

Primérny vyskyt bakteriemie pfi riznych endosko-
pickych vykonech je uveden v Tab. 1 (4), ze které také
vyplyva, Ze k bakteriemii dochazi i pfi kazdodennich
aktivitach, jako je napfiklad c¢isténi zubul. Provedeni
polypektomie €i odbér endobiopsie nezvySuje riziko
bakteriemie v porovnani s &isté diagnostickou endo-
skopii. NejvySSi riziko bakteriemie s sebou pfinasi
dilatace jicnu a skleroterapie jicnovych varixa (4,11).
Studie pouzivajici moderni metody stanoveni bakteri-
emie dokladuji riziko bakteriemie pfi dilataci jicnu
12 - 22 % (20,34).

Pri posuzovani pfinosu antibiotické profylaxe je
nezbytné zvazit jeji nakladnost (ktera neni zanedba-
telna s ohledem na pocet provadénych endoskopii),
riziko vyselektovani rezistentnich bakterii, riziko vyvo-
lani anafylaktického Soku nebo vice ¢i méné vyjadre-
nych pfiznakl alergické reakce a chybéni jasného
prakazu efektivity v prevenci endokarditidy a mistni
infekce (3). Odhaduje se, Ze i v pfipadé radného pou-
zivani antimikrobidlni 1&€by pred invazivnimi vykony
Ize predpokladat prevenci v méné nez 10 % vsech
pfipadd endokarditidy (27). K témto vysledkim
dospély studie srovnavajici pocet pfipadl infekéni
endokarditidy po elektivnich zubnich €i chirurgickych
vykonech s vyskytem endokarditidy bez spojitosti
s invazivnim vykonem (31).

Existuje nékolik zvefejnénych zavaznych doporuce-
ni raznych odbornych spole¢nosti, ktera uréuji antibio-
tickou profylaxi kardiologickych i nekardiologickych
rizikovych pacientd a definuji endoskopické vykony,
pfi nichz vznika vétsi riziko infek&nich komplikaci.
Tato doporuceni pfizpusobuji pouziti ur¢itého druhu
antibiotika s ohledem na nemocného (riziko, jehoz
nositelem je sam pacient), typ vykonu (riziko souvise-
jici s endoskopickym zakrokem) a podle cilového
patogenniho mikroorganismu (3,18).

Existence ruznych zavaznych doporuceni vsak



as well as the suspected infectious organisms (3,18).

Even after development of the different guidelines,
the problem of adherence by physicians to the guide-
lines still remained. In a recent Swiss study, a questi-
onnaire was sent to all Swiss professed gastroentero-
logists asking whether they adhered to antibiotic
prophylaxis guidelines, and under what conditions
they applied antibiotic prophylaxis in different endo-
scopic procedures (25). Only sixty percent correctly
employed the guidelines in gastroscopy, as did 47 %
in colonoscopy. In therapeutic gastroscopy, the per-
centage of correct antibiotic prophylaxis usage ran-
ged between 21 - 58 %. This still shows the problem
that guidelines are not well applied.

Risk stratification of patients

The patients who are at risk for infectious compli-
cations from endoscopic procedures can be classifi-
ed as cardiac and non cardiac patients, and the
degree of risk exposure to high, moderate and low
risk.

High risk cardiac patients (ref. 7):

1. Cardiac valves including bioprosthetic and homo-
graft valves

2. Previous bacterial endocarditis

3. Surgically constructed systemic pulmonary shunts
or conduits

4. Complex cyanotic congenital heart disease (single
ventricle states, transposition of the great arteries,
tetralogy of Fallot)

High risk non cardiac patients:

1. Synthetic vascular graft within the first year (24)

2. Cirrhotic patient with ascites and/or acute gastro-
intestinal bleeding

3. Immunocompromised patient with severe neutro-
penia (neutrophil count less than 500 cells/mm?)
24)

4. Patient undergoing peritoneal dialysis (18)

Moderate risk cardiac patients (ref. 7):

1. Most other congenital cardiac malformations (other
than above)

2. Acquired valvular dysfunction (as rheumatic heart
disease)

3. Hypertrophic cardiomyopathy

4. Mitral valve prolapse with valvular regurgitation
and/or thickened leaflets
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automaticky neznamena jejich bezproblémové uplat-
novani v klinické praxi. V soudobé Svycarské studii
byl v8em gastroenterologim ve Svycarsku rozeslan
dotaznik s otazkami, zda dodrzuji doporuceni pro
antibiotickou profylaxi a v jakych prfipadech je apliku-
ji u rdznych endoskopickych metod (25). Doporu&eni-
mi pro horni endoskopii se Fidilo spravné 60 % léka-
fu, ale v pfipadé koloskopie to bylo pouze 47 %. Pro-
cento spravnych odpovédi pro terapeutickou horni
endoskopii oscilovalo mezi 21 - 58 %. Studie nazor-
né demonstruje problém, Ze zavazna doporuceni se
v praxi neaplikuji optimalné.

Klasifikace rizikovych nemocnych

Nemocné s rizikem infek&nich komplikaci pfi endo-
skopickém vySetfeni Ize rozdélit na skupinu kardiolo-
gickych a nekardiologickych pacientt a podle miry
rizika na vysoce, stfedné a malo rizikové.

Kardiologicky nemocny s vysokym rizikem (7):

1. Po nahradé srdec¢ni chlopné v&etné jeji bioprotézy
¢i homograftu

2. Anamnéza bakterialni endokarditidy

3. Chirurgicky vytvofeny zkrat mezi systémovym
a plicnim fecistém

4. Komplexni vrozena cyanoticka srde¢ni vada (jedna
komora, transpozice velkych tepen, Fallotova tetra-
logie)

Nekardiologicky nemocny s vysokym rizikem:

1. Uméla cévni protéza do jednoho roku od implan-
tace (24)

2. Jaterni cirhéza s ascitem a/nebo akutnim krvace-
nim do travici trubice

3. Porucha imunity pfi téZké neutropenii (pocet neu-
trofill méné nez 0,5 .10%I) (24)

4. Lécba peritonealni dialyzou (18)

Kardiologicky nemocny se stfednim rizikem (7):

1. VétSina vrozenych srde¢nich malformaci s vyjim-
kou vySe uvedenych

2. Ziskané chlopenni vady (napf. revmaticka srdecni
vada)

3. Hypertroficka kardiomyopatie

4. Prolaps mitralni chlopné s regurgitaci a/nebo ztlus-
ténim chlopné
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Moderate risk non cardiac patients:

1. Compensated liver cirrhosis

2. Patients with moderate neutropenia (neutrophils
count 500 — 1000 cells/mm?®) (24)

Low risk cardiac patients (ref. 7):

1. Previous coronary artery bypass graft surgery

2. Cardiac pacemakers and implanted defibrillators

3. Coronary artery stent

4. Mitral valve prolapse without associated regurgita-
tion or valvular leaflet thickening

5. Previous rheumatic fever or Kawasaki disease
without valvular dysfunction

6. Intracardiac lesions (atrial or ventricular septal
defect, patent ductus arteriosus) that have been
repaired more than six months previously in which
there is minimal or no haemodynamic abnormality

7. Mild or haemodynamically insignificant tricuspid
regurgitation

8. Physiologic, functional or innocent heart murmurs

Low risk non cardiac patients:

1. Prosthetic joint or other orthopedic prosthesis (24)
2. Synthetic vascular graft after the first year (24)

3. Transjugular portosystemic shunt (TIPS)

Risk stratification of procedures

The different endoscopic procedures are conside-
red to be high risk or low risk procedures for infecti-
ous complications (3).

High risk procedures:

1. Percutaneous gastrostomy insertion

2. Oesophageal sclerotherapy

3. ERCP in cases with biliary obstruction or pancrea-
tic pseudocysts

4. Endoscopic ultrasound guided fine needle aspirati-
on (EUS guided FNA) of pancreatic and mediasti-
nal cystic lesions, coeliac plexus block or neuroly-
sis and in cases of transrectal biopsy

5. Endoscopic dilatation

6. Gastrointestinal stent insertion

7. Laser photocoagulation and argon plasma coagu-
lation

Low risk procedures:
1. Upper endoscopy
2. Sigmoidoscopy

3. Colonoscopy

98

Nekardiologicky nemocny se stfednim rizikem:

1. Kompenzovana jaterni cirh6za

2. Stfedné zavazna neutropenie (pocet neutrofill
0,5-1,0 .10%1) (24)

Kardiologicky nemocny s nizkym rizikem (7):

1. Po aortokoronarnim bypassu

2. SrdeCni pacemaker ¢i implantovany defibrilator

3. Stent v koronarnim fecisti

4. Prolaps mitralni chlopné bez regurgitace ¢i ztlus-
téni chlopné

5. Anamnéza revmatické horeCky ¢&i Kawasakiho
nemoci bez nasledné valvularni dysfunkce

6. Srdecni vady (defekt septa sini ¢i komor, prichod-
ny ductus arteriosus) po rekonstrukénim vykonu
pfed vice nez 6-ti mésici bez €i pouze s minimalni-
mi hemodynamickymi poruchami

7. Mirna ¢i hemodynamicky nevyznamna trikuspidal-
ni regurgitace

8. Fyziologicky, funkeéni €i nevyznamny srdec¢ni Selest

Nekardiologicky nemocny s nizkym rizikem:

1. Umély kloub &i jind ortopedicka nahrada (24)

2. Uméla cévni protéza po prvnim roce od implanta-
ce (24)

3. Transjugularni portosystémovy zkrat (TIPS)

Klasifikace endoskopickych vykonu podle rizika
Endoskopické vykony Ize z hlediska rizika infeké-
nich komplikaci rozdélit na vysoce a malo rizikové (3).

Vykony s vysokym rizikem:

1. Perkutanni gastrostomie

2. Skleroterapie jicnovych varixud

3. ERCP u nemocnych s biliarni obstrukci ¢i pseudo-
cystou slinivky

4. Biospie ¢i aspirace tenkou jehlou pfi endosonogra-
fii z cystickych lézi mediastina nebo slinivky, bloka-
da ¢i neurolyza celiakalniho plexu a v pfipadech
transrektalni biopsie

5. Endoskopicka dilatace

6. Zavadéni stentl do travici trubice

7. Laserové fotokoagulace a argonova plazmaticka
koagulace

Vykony s nizkym rizikem:
1. Horni endoskopie

2. Sigmoideoskopie

3. Koloskopie



4. Oesophageal band ligation

5. ERCP if no biliary obstruction or cholangitis or
pancreatic pseudocysts

6. EUS guided FNA of solid masses

The classification of procedures is dependent on
the risk of bacteraemia and the higher possibility for
local infectious complications. As mentioned before,
oesophageal sclerotherapy and oesophageal dilation
carry the highest risk of bacteraemia with subsequent
infectious complications and antibiotic prophylaxis is
highly recommended. The rate of bacteraemia from
laser photocoagulation is around 35 % (17,24). The
risk of argon plasma coagulation should be regarded
as similar to that with laser therapy (3). Percutaneous
gastrostomy, ERCP and EUS-FNA will be discussed
below separately.

The different recommended regimens of
antibiotic prophylaxis

The different regimens applied for antibiotic pro-
phylaxis will be discussed on the basis of the previ-
ously mentioned classifications of patients and
endoscopic procedures.

Regimens according to risk of patients (see
Table 2):

Regimen for high risk cardiac patients
A procedure that injures a mucous membrane
where there are large numbers of bacteria (such as in

Table 2 / Tab. 2
Summary: Regimens according to risk stratification of patients
Souhrn: Rezimy antibiotické profylaxe pro rizikové nemocné
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4. Ligace jicnovych varixU

5. ERCP u nemocnych bez biliarni obstrukce, cholan-
goitidy ¢i pankreatické pseudocysty

6. Aspiracni biopsie tenkou jehlou ze solidnich utvar(
pfi endosonografii

Klasifikace vykonu zavisi na riziku doprovodné bak-
teriemie a vysSi pravdépodobnosti lokalni infekéni kom-
plikace. Jak jiz bylo vySe uvedeno, skleroterapie jicno-
vych varix(l a jicnova dilatace s sebou prinaseji nej-
vy$Si riziko bakteriemie s moznou naslednou infekéni
komplikaci, a antibioticka profylaxe je tudiz pfi nich
doporucovana. Laserova fotokoagulace plsobi bakte-
riemii pfiblizné ve 35 % (17,24). Argonova plazmaticka
koagulace je s ohledem na riziko bakteriemie hodno-
cena podobné jako léc¢ba laserem (3). Perkutanni
gastrostomie, ERCP a aspira¢ni cytologie tenkou jeh-
lou pfi endosonografii jsou probrany v textu dale.

Doporuc¢ované Iééebné rezimy v ramci antibio-
tické profylaxe

Z pohledu vy3e uvedené klasifikace nemocnych
a endoskopickych vykonl vznikla razna doporuceni
pro antibiotickou profylaxi v konkrétnich pfipadech.

Rezimy zohlednuijici riziko pacienta (viz Tab. 2)
Kardiologicky nemocny s vysokym rizikem

Vykon, pfi kterém dojde k porudeni slizni¢niho
povrchu v oblasti s vysokym vyskytem bakterii (noso-

High risk Low risk Regimen

procedure procedure
High risk cardiac + + Parenteral ampicillin 2 g plus gentamicin 160 mg 30 min before the procedure,
patients followed by amoxicillin 1 g orally or ampicillin 1g i.v./i.m. 6 hours later.
Moderate risk cardiac + - Ampicillin 2 g i.v. or amoxicillin 2g orally. No further dosing.
patients

Low risk cardiac

patients regulations as healthy persons.

Low risk cardiac patients do not need antibiotic prophylaxis from the cardiac point of view and apply same

High risk non cardiac + +

Vascular graft (single dose parenteral antibiotic), cirrhosis with ascites/Gl
bleeding (cephalosporines or quinolones), severe neutropenia (add
metronidazole to regimen), peritoneal dialysis (ampicillin with gentamicin
and to empty the fluid).

Moderate risk non
cardiac

Case by case -

Same regimen of corresponding high risk if needed.

Low risk non cardiac

Apply same regulations as healthy persons.
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the oropharynx and gastrointestinal tract) will produ-
ce transient bacteraemia. Streptococci from the
mouth, enterococci from the gastrointestinal tract and
staphylococci from the skin, commonly enter the
blood stream. Circulating bacteria may induce secon-
dary infection of a small previously non-infected
thrombus on an abnormal endothelial surface with
subsequent proliferation of bacteria resulting in the
formation of vegetations on the endothelial surface -
endocarditis (6).

These high risk cardiac patients must receive anti-
biotic prophylaxis with both high and low risk proce-
dures. Their recommended regimen is the administra-
tion of both ampicillin 2 g i.v./im. and gentamicin
160 mg (2 mg/kg) i.v./i.m. 30 minutes before the pro-
cedure, followed by amoxicillin 1g orally or ampicillin
1g i.v./iim. 6 hours later. If the patient is allergic to
penicillin, the same dose of gentamicin is used in
addition to vancomycin 1g i.v. infusion 1 — 2 hours
before the procedure (27).

In certain circumstances, these regimens are modi-
fied. For example, patients who are receiving antibio-
tics for other indications (as in cases of rheumatic
fever prophylaxis) have to use different antibiotics
that may be clindamycin 600 mg, cephalexin or
cefadroxil 2g, azithromycin 500 mg or clarithromycin
500 mg. Any one of these antibiotics is taken orally 1
hour before procedure. The second situation is in
case the patient will undergo a certain procedure that
involves infected tissue, then the antibiotic prophyla-
xis should be with an agent expected to cover the
causative organism (27). Lastly, a patient who is anti-
coagulated should not receive antibiotics intramus-
cularly (8).

Regimen for moderate risk cardiac patients

These patients should receive either amoxicillin 2 g
orally 1 hour before procedure or ampicillin 2g i.v./i.m.
30 minutes before starting endoscopy. If the patient is
allergic to penicillin derivatives, vancomycin 1g i.v.
can be used in the form of infusion that is taken 1 -2
hours before the procedure. No further dosing is
taken after the procedure and this regimen is only
applied in cases of high risk procedures (27).

Regimen for low risk cardiac patients

Low risk cardiac patients do not need antibiotic
prophylaxis from the cardiac point of view and the
same regulations apply as for healthy persons (27).
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hltan, gastrointestinalni trakt), zpusobi prfechodnou
bakteriemii. Do krevniho rfecisté proniknou streptoko-
ky z ust, enterokoky z travici trubice a stafylokoky
z kdze. Cirkulujici bakterie mohou vyvolat sekundarni
infekci malého, dfive neinfikovaného trombu nebo
abnormalniho endotelialniho povrchu s naslednou
proliferaci bakterii majici za nasledek vznik vegetaci
na povrchu endotelu — endokarditidy (6).

Vysoce rizikovi kardiologiCti nemocni musi obdrzet
antibiotickou profylaxi pfi vykonech s vysokym i niz-
kym rizikem bakteriemie. Doporuceny rezim predsta-
vuje parenteralni podani kombinace ampicilinu 2 g
i.v./i.m. a gentamicinu 160 mg (2 mg/kg) i.v./i.m. 30
minut pfed vykonem, nasledované aplikaci amoxicili-
nu 1 g p.o. ¢i ampicilinu 1 g i.v./i.m. za 6 hodin. V pfi-
padé alergie na penicilin se ke stejné davce gentami-
cinu pouzije vankomycin 1 g i.v. v infuzi 1 — 2 hodiny
pfed vykonem (27).

Za urcCitych okolnosti se tento rezim modifikuje.
Nemocnym lé¢enym antibiotiky z jiné indikace (profy-
laxe revmatické horeCky) by meéla byt podana jina
antibiotika, jako napf. clindamycin 600 mg, cephale-
xin nebo cefadroxil 2 g, azithromycin 500 mg nebo
clarithromycin 500 mg. V8echna tato antibiotika se
podavaji oralné 1 hodinu pfed planovanym vykonem.
Dalsi situace je v pfipadé, kdy nemocny musi pod-
stoupit vykon v oblasti jiz infikované tkané. Za téchto
okolnosti musi byt antibioticka profylaxe u¢inna vici
pravdépodobnému ¢&i znamemu agens z infikované
oblasti (27). Antikoagulovanym nemocnym se nesmi
antibiotika aplikovat intramuskularné (8).

Kardiologicky nemocny se stirednim rizikem
Tito nemocni by méli obdrzet bud amoxicilin 2 g
p.o. 1 hodinu pfed vykonem, nebo ampicilin 2 g
i.v./i.m. prfed endoskopii. V pfipadé alergie na penici-
lin a jeho derivaty se poda vancomycin 1 g i.v. jako
infuze 1 — 2 hodiny pfed vykonem. Po endoskopii se
jiz dalsi davka antibiotika nepodava. Tento rezim se
uplatiiuje u vykonu s velkym rizikem bakteriemie (27).

Kardiologicky nemocny s nizkym rizikem

KardiologiCti nemocni s nizkym rizikem nepotrebuji
antibiotickou profylaxi z kardiologického hlediska
a vztahuji se na né stejna pravidla jako na zdravé
osoby (27).



Regimen for high risk non cardiac patients

High risk non cardiac patients are a matter of deba-
te in the different guidelines that discussed antibiotic
prophylaxis for gastrointestinal endoscopies. It is
best recommended to use antibiotic prophylaxis for
all endoscopic procedures (low risk and high risk).

Patients with synthetic vascular graft

The first year after placement of a synthetic vascu-
lar graft carries a high risk of infectious complications
from endoscopic procedures. This time is needed for
complete intimal coverage, and antibiotic prophylaxis
is recommended using a single dose of a parenteral
antibiotic. Patients with coronary stents or transjugu-
lar portosystemic shunt (TIPS) are low risk patients
and are not included in this risk group (24).

Patients with liver cirrhosis and ascites and
immunocompromised patients

Cirrhotics and otherwise immunocompromised
patients are susceptible to infections from transient
bacteraemia, which occur more often in high risk
invasive procedures as oesophageal sclerotherapy
and stricture dilation. Cirrhotic patients with ascites
appear to be at a potentially higher risk of infection.
Additionally, transplant patients on higher doses of
glucocorticosteroids also appear to have increased
susceptibility to infection (11).

All cirrhotic patients with gastrointestinal bleeding
should receive prophylactic antibiotic (11). In a recent
Cochrane review (29), eight clinical trials, comparing
antibiotic treatment to no treatment, were reviewed. It

Table 3/ Tab. 3
Summary: Regimens for high risk procedures
Souhrn: Rezimy pro endoskopické vykony s vysokym rizikem
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Antibioticka profylaxe v digestivni endoskopii

Nekardiologicky nemocny s vysokym rizikem
Nekardiologi€ti nemocni s vysokym rizikem jsou
pfedmétem diskuzi v doporu€enich pro antibiotickou
profylaxi v digestivni endoskopii. Za optimalni Ize
povazovat pouziti antibiotické profylaxe u vSech
endoskopickych vykonu (s vysokym i nizkym rizikem).

Nemochi s umélou cévni protézou

NejvySsi riziko vzniku infekéni komplikace po endo-
skopickém vykonu predstavuje prvni rok po zavedeni
umélé cévni protézy, coz je obdobi potfebné k uplné-
mu zakryti protézy intimou. K antibiotické profylaxi se
pouziva jedna davka antibiotika podaného parenteral-
né (viz Tab 3). Pacienti s koronarnim stentem ¢i trans-
jugularnim portosystémovym zkratem (TIPS) maiji
nizké riziko a nejsou zarazeni do této skupiny (24).

Nemocni s jaterni cirh6zou, ascitem a poruchou
imunity

Cirhotici a nemocni s poruchou imunity jsou nachyl-
ni ke vzniku infekce z pfechodné bakteriemie, ke které
Casto dochazi u rizikovych invazivnich vykond, jako je
skleroterapie jicnovych varixt a dilatace stenéz. Paci-
enti s cirhdzou a ascitem maji vétsi riziko vzniku infek-
ce. ZvySené vnimavi vUci infekci jsou i nemocni po
transplantaci IéCeni vysokou davkou steroidu (11).

VS8ichni nemocni s jaterni cirhézou a akutnim krva-
cenim do travici trubice by méli obdrzZet antibiotickou
profylaxi (11), coZ také uvadgji doporuceni Ceské
hepatologické spole¢nosti (http://www.ceska-hepa-
tologie.cz). V soucasném prehledu publikovaném
v Cochranové databazi (29) autofi zkoumali vysledky

Procedure

Regimen

ERCP in biliary obstruction
or pancreatic pseudocysts

- 750 mg ciprofloxacin orally 60 — 90 min before procedure,
or parenterally 30 min before the procedure, use either:

- Ampicillin 2 g i.v.

- Cefoperazon 1 -2 g i.v.

- Ciprofloxacin 200 mg i.v. infusion

- Piperacilin/tazobactam 4.5 g i.v.

PEG insertion

Parenterally given 30 min before the procedure, use either:
- Amoxicillin/clavulanic acid 1.2 g i.v.

- Ceftriaxone, cefazolin or cefotaxime 1 g i.v.

- Ciprofloxacin 200 mg i.v. infusion

EUS guided FNA of pancreatic or mediastinal
cystic lesions, coeliac plexus neurolysis and
transrectal biopsies

Parenterally given 30 min before the procedure:
- Amoxicillin/clavulanic acid 1.2 g

- Cefotaxime 1 g i.v.

- Ampicillin 2 g i.v.
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was concluded that antibiotic prophylaxis prevents
both death and bacterial infections and should be
prescribed for hospitalized patients with cirrhosis and
gastrointestinal bleeding. Quinolones were treated in
most trials with a median duration of treatment of
seven days (29).

Patients with severe neutropenia

Those patients use any of the previously mentioned
regimens with the addition of metronidazole at a dose
7.5 mg/kg i.v. before the procedure (24).

Patients undergoing peritoneal dialysis

In a recent guideline published by the International
Society for Peritoneal Dialysis (ISPD), it was declared
that invasive procedures may infrequently cause peri-
tonitis in peritoneal dialysis patients. Certainly, pati-
ents undergoing colonoscopy with polypectomy are at
risk of enteric peritonitis, presumably from movement
of bacteria across the bowel wall into the peritoneal
cavity (22). ISPD recommendations specified ampicil-
lin plus ceftazidime for prophylaxis of paediatric peri-
toneal dialysis patients, and to substitute ampicillin by
clindamycin if the patient is allergic to penicillin (32).
For adults, the recommendation is to use ampicillin
plus a single dose of an aminoglycoside, with or with-
out metronidazole given intravenously just prior to
the procedure. They additionally recommended that
the abdomen should be emptied of fluid prior to all
procedures involving the abdomen and pelvis (22).

Cases with moderate risk non-cardiac patients

These patients are managed on a case by case
basis if they are going to perform high risk procedu-
res only.

Cases with low risk non-cardiac patients
Patient with prosthetic joints or orthopedic pros-
thesis

No data suggests that gastrointestinal procedures
are associated with an increased risk of infections in
patients with joint or other orthopedic prostheses
(21). One of the main studies in that field was a sur-
vey study performed by Meyer (19) to the Program
Directors of Infectious Disease Training Programs
aiming to determine if they recommend antibiotic
prophylaxis for patients with orthopedic prostheses
who undergo endoscopic procedures. More than 50 %
of the respondents agreed that antibiotic prophylaxis
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osmi klinickych studii, které srovnavaly skupiny anti-
biotiky léCenych a neléCenych pacientl. Analyzou
dospéli k zavéru, ze antibioticka profylaxe je efektivni
v prevenci umrti i bakterialni infekce a méli by ji dostat
v8ichni hospitalizovani nemocni s cirhdézou a krvace-
nim do travici trubice. Nej€astéji pouzivanym antibio-
tikem ve studiich byly chinolony a délka lécby sedm
dnu (29).

Nemocni s tézkou neutropenii

Tito nemocni by méli dostavat kterykoliv z uvede-
nych rezimi antibiotické profylaxe doplnény o metro-
nidazol v davce 7,5 mg/kg i.v. pfed vykonem (24).

Nemocni Ié€eni peritonealni dialyzou

V sou€asném doporuceni zverejnéném Mezinarod-
ni spolec¢nosti pro peritonealni dialyzu (ISPD) se
uvadi, ze invazivni vykony mohou vzacné zpusobit
peritonitidu u nemocnych 1é€enych peritonealni dialy-
zou. Pacienti podstupujici koloskopii s polypektomii
maji riziko rozvoje enteralni peritonitidy vznikajici nej-
spiSe z translokace bakterii stfevni sténou do perito-
nealni dutiny (22). Doporuceni ISPD specifikuje ampi-
cilin a ceftazidim k profylaxi u détskych pacientd
Ié€enych peritonealni dialyzou a v pfipadé alergie na
penicilin nahradit ampicilin za klindamycin (32). Pro
dospélé se doporucuje pouzit ampicilin s jednou dav-
kou aminoglykosidu s moznym doplné&nim o metroni-
dazol podané nitrozilné pfed vykonem. Pred vykony
provadénymi v bfisni dutiné &i panvi by se navic méla
evakuovat tekutina z bri$ni dutiny (22).

Nekardiologicky nemocny se strednim rizikem

U téchto nemocnych se zvazuje antibioticka profy-
laxe pfipad od pfipadu, pokud podstupuji vykon
s vysokym rizikem.

Nekardiologicky nemocny s nizkym rizikem
Nemocni s kloubni nahradou ¢éi ortopedickou
protézou

Nejsou k dispozici Uudaje svédcici pro vyS$Si riziko
infekce u nemocnych s kloubni &i jinou ortopedickou
protézou v souvislosti s endoskopickym vy3etfenim
(21). Jednu z hlavnich praci v této oblasti pfedstavuje
Meyerova dotaznikova studie (19), ktera si kladla za
cil zjistit, zda je doporu€ovana antibioticka profylaxe
u nemocnych s ortopedickou nahradou, ktefi podstu-
puji endoskopické vysetreni. Vice jak 50 % dotaza-
nych souhlasilo s tim, Ze antibioticka profylaxe pro



is not indicated at any time for these procedures,
although there was an almost even split when con-
fronted with colonoscopy and polypectomy within six
months of prosthesis insertion (19).

Regimens according to certain high risk endo-
scopic procedures

Specific antibiotic prophylaxis is recommended for
these procedures (see Table 3):

ERCP in biliary obstruction or pancreatic
pseudocysts

Cholangitis and sepsis are known complications of
ERCP, occurring in up to 3 % of cases (11). Major risk
factors for these infectious complications include bili-
ary obstruction (especially primary sclerosing cholan-
gitis and Klatskin tumours), history of previous cho-
langitis, pancreatic pseudocysts and the use of
a contaminated endoscope or contrast media. The
volume of injected contrast medium may play a role
in damaging duct epithelium, which may become
susceptible to infection (24).

A meta-analysis (10), concerning antibiotic prophy-
laxis prior to ERCP, was published in 1999 and conc-
luded that antibiotic prophylaxis prior to ERCP may
reduce the incidence of bacteraemia but with little cli-
nical relevance, and that prophylaxis did not substan-
tially reduce the incidence of sepsis/cholangitis and
thus the routine use of antibiotic prophylaxis cannot
be recommended (10).

Otherwise, major guidelines recommend that all
patients undergoing ERCP for biliary obstruction or
pancreatic pseudocysts should receive antibiotic
prophylaxis, along with adequate drainage of the bili-
ary obstruction (3,11,24). This was found to result in
fewer cases of cholangitis as well as cost saving (30).
A more recent study reached the same recommenda-
tions after extensive review of the literature (5). The
recommended regimen of antibiotic intake can be
ciprofloxacin 750 mg orally 60 — 90 minutes before
procedure (24) or a parenteral antibiotic that is either
ampicillin 2 g, cefoperazon 1 — 2 g, ciprofloxacin
200 mg i.v. infusion or piperacilin/tazobactam 4.5 g to
be administered intravenousely 30 minutes before the
procedure.

Endoscopic ultrasound guided fine needle aspi-
ration of cystic lesions
The frequency of bacteraemia as a complication of

Antibiotic prophylaxis in gastrointestinal endoscopy
Antibioticka profylaxe v digestivni endoskopii

tyto vykony neni viibec indikovana. Jedina vyznamna
nejednotnost panovala v pfipadé koloskopie s poly-
pektomii do Sesti mésicl od implantace protézy (19).

Rezimy doporuc¢ované u konkrétnich
endoskopickych vykonu

U téchto vykonu je doporucovana specificka anti-
bioticka profylaxe (viz Tab. 3)

ERCP v pfipadé biliarni obstrukce nebo
pankreatické pseudocysty

Cholangoitida a sepse predstavuji znamé komplika-
ce ERCP, ke kterym dochazi az ve 3 % vykonu (11).
Mezi hlavni rizikové faktory téchto komplikaci patfi
biliarni obstrukce (obzvlasté pri sklerosujici cholango-
itidé a Klatskinovych nadorech), anamnéza predcha-
zejici cholangoitidy, pseudocysta slinivky a pouZiti
kontaminovanych endoskopu ¢i kontrastniho média.
Mnozstvi injikované kontrastni latky maze hrat ulohu
v poSkozeni duktalniho epitelu, ktery se tak mize stat
nachylnéjsim k infekci (24).

Publikovana meta-analyza z roku 1999 (10), zaby-
vajici se antibiotickou profylaxi pfed ERCP, dosla
k zavéru, ze mlze dojit ke snizeni incidence bakterie-
mie, nicméné Kklinicky vyznam této skute€nosti je
maly. | pfes aplikaci antibiotické profylaxe nedochazi
k vyznamné redukci v incidenci sepse &i cholangoiti-
dy, a tudiz nelze rutinni pouzivani antibiotické profyla-
xe doporucit (10).

Hlavni zavazna doporuCeni pfesto uvadeéji, ze
nemocni podstupujici ERCP z duvodu biliarni
obstrukce €i se znamou pankreatickou pseudocystou
maji obdrzet antibiotickou profylaxi sou€¢asné s odpo-
vidajici drenazi biliarni obstrukce (3,11,24). Pfi dodr-
zovani tohoto postupu je prokazano méné pripadu
cholangoitidy a dosazeni finan¢ni uspory (30).
Posledni belgicka studie po dikladném rozboru
dostupné literatury dos$la ke stejnym zavérdm (5).
Doporuceny reZzim antibiotické profylaxe pfedstavuje
ciprofloxacin 750 mg p.o. 60 — 90 minut pfed vyko-
nem (24) ¢i parenteralni podani antibiotika, jako napfr.
ampicilinu 2 g, cefoperazonu 1 — 2 g, ciprofloxacinu
200 mg v i.v. infuzi nebo piperacilin/tazobactamu
4,5 g i.v. 30 minut pfed vykonem.

Aspirace cystickych lézi tenkou jehlou pfi
endosonografii

Trfi samostatné studie prospektivné zkoumaly
vyskyt bakteriemie jako komplikace aspirace tenkou
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EUS and EUS-FNA has been prospectively studied in
3 separate trials (2,12,14). These studies did not find
a statistically significant increase in the rate of bacte-
raemia when compared to that seen at upper endo-
scopy and none of the patients who developed bacte-
raemia manifested clinical signs or symptoms of ill-
ness. Mediastinal cysts appear to be at risk for infec-
tion during EUS-FNA, either from bacterial or fungal
organisms, and if infected, can lead to mediastinitis,
with or without sepsis (26,33).

Based on these data, the American Society of
Gastrointestinal Endoscopy (ASGE) concluded that
antibiotics are not recommended for FNA of solid
masses and lymph nodes, while it is recommended
as well as 48 hours of antibiotics after the procedure
of EUS-FNA of the perirectal space. EUS-FNA of cys-
tic lesions appears to carry an increased risk of febri-
le episodes and possibly sepsis, therefore warrants
antibiotic prophylaxis as well as a short post proce-
dure course (1).

Parenteral administration of amoxicillin/clavulanic
acid 1.2 g, cefotaxime 1 g or ampicillin 2 g is recom-
mended 30 minutes before the procedure (3).

Percutaneous gastrostomy insertion

Peristomal wound infections are the commonest
minor complications associated with percutaneous
gastrostomy (PEG), ranging between 5.4 % and 30 %
and variable severity from just mild stomal infections
up to necrotizing fasciitis (16).

Most of studies go with antibiotic prophylaxis befo-
re PEG insertion. A meta-analysis of seven trials
found that antibiotic prophylaxis was associated with
18 % reduction in the absolute risk of wound infecti-
ons (28), and so antibiotic prophylaxis is also cost
effective (13).

More recently, a major guideline recommended
that, in experienced hands under established hygie-
nic conditions, routine antibiotic prophylaxis is not
mandatory. However, in cases of doubt or outside
experienced centres, a generous decision in favour of
antibiotic prophylaxis is recommended (15).

Additionally, several studies were performed for the
appropriate antibiotic to be used. In general, a single
intravenous dose of a broad spectrum antibiotic
should be administrated 30 minutes before the pro-
cedure (28). Preferred antibiotics include amoxicil-
lin/clavulanic acid (23), ceftriaxone (9), cefazolin (24),
cefotaxime (3) or ciprofloxacin.
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jehlou pfi endosonografii (2,12,14). Nebyl zjistén sta-
tisticky vyznamny vzestup ve vyskytu bakteriemie
v porovhani s horni endoskopii a zZadny nemocny
s bakteriemii nemél klinickou manifestaci infekce.
Cysty nalézajici se v mediastinu se mohou v dusled-
ku aspirace tenkou jehlou infikovat bakteriemi ¢i plis-
némi a zpUsobit tak vznik mediastinitidy, v nékterych
pfipadech doprovazené i sepsi (26,33).

Na zakladé téchto udaju Americka spole¢nost pro
gastrointestinalni endoskopii (ASGE) dosla k zaveéru,
Ze v pripadé tenkojehlové biopsie solidnich tumor(
a uzlin z horni €asti travici trubice neni zapotrebi anti-
bioticka profylaxe, ale v pfipadé biopsie v perirektal-
nim prostoru je tato indikovana, navic s prodlouze-
nym podanim antibiotika po 48 hodin. Pro vyssi riziko
vyskytu teplot a mozné sepse plati stejné doporuceni
i pro cystické léze bez ohledu na jejich lokalizaci (1).

Doporucuje se parenteralni aplikace amoxicilin/kla-
vulanové kyseliny 1,2 g, cefotaximu 1 g ¢i ampicilinu
2 g 30 minut pfed vykonem (3).

Perkutanni gastrostomie

Nejcastéjsi a ve vétsiné pripadd méné vyznamnou
komplikaci spojenou se zavedenim perkutanni gast-
rostomie predstavuje lokalni infekce v kanalu stomie,
ke které dochazi v rozmezi 5,4 % — 30 %. Tize infek-
ce muze byt ménliva od mirné infekce v Usti stomie az
po nekrotizujici fasciitidu (16).

VétSina studii pouziva antibiotickou profylaxi pred
zavedenim perkutanni gastrostomie. Meta-analyza
sedmi studii prokazala snizeni absolutniho rizika
infekce stomie o0 18 % (28), a tudiz Ize antibiotickou
profylaxi hodnotit jako naklady Setfici postup (13).

Posledni doporu€eni Evropské spole€nosti pro
parenteralni a enteralni vyzivu (15) konstatuiji, ze anti-
bioticka profylaxe neni nezbytna v pfipadech, kdy
vykon provadi zkuSeny tym pfi dodrzovani pfisnych
hygienickych opatfeni. V ostatnich situacich, kdy se
perkutanni gastrostomie zavadi mimo centra, se
podani antibiotické profylaxe upfednostriuje (15).

Nékolik studii se zabyvalo ur€enim vhodného anti-
biotika k této indikaci. Obecné Ize fici, ze staci jedna
davka nitrozilné podaného antibiotika 30 minut pred
vykonem (28). Mezi doporu€ovand antibiotika patfi
amoxicilin/klavulanova kyselina (23), ceftriaxon (9),
cefazolin (24), cefotaxim (3) &i ciprofloxacin.

Zavéry
Doporuc€eni pro aplikaci konkrétniho rezimu antibio-



Conclusions

Recommendations for antibiotic prophylaxis for gast-
rointestinal endoscopy have been made procedure and
patient specific with the aim of reducing the possibility
of a significant infectious complication. Adherence to
these guidelines represents an integral part of good cli-
nical practice in gastrointestinal endoscopy.
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tické profylaxe musi byt ucinéno podle typu endo-
skopického vykonu a charakteristiky nemocného
a jeho cilem je snizit pravdépodobnost klinicky
vyznamné infek&ni komplikace lokalni i systémové.

Dodrzovani téchto zavaznych doporuceni predsta-
vuje nedilnou soulast zasad bezpecné digestivni
endoskopie.
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