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Abstract. This review presents a survey of current knowledge concerning one of the relatively frequent and
severe complications of liver cirrhosis and associated ascites - spontaneous bacterial peritonitis. Epidemiology,
pathogenesis, clinical picture and present possibilities of treatment are discussed.
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Souhrn. V praci je uveden prehled soucasnych znalosti tykajicich se jedné z pomérné castych a velmi zavaz-
nych komplikaci jaterni cirhdzy a s ni souvisejiciho ascitu - spontanni bakterialni peritonitidy. Je diskutovana epi-
demiologie, patogeneze, klinicky obraz i sou¢asné mozZnosti IéCby.
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Spontaneous bacterial peritonitis (SBP) is defined
as bacterial infection of an ascitic fluid without
a detectable, surgically treatable source of infection.
It is a frequent and severe complication of cirrhotic
ascites, first described in the middle of the 60’s (8,9).
In recent years, spontaneous infection of ascites has
been divided into three subgroups:

1) Spontaneous bacterial peritonitis in a narrower
sense defined as a positive bacterial finding in
ascites, together with increased revealing
polymorphonuclear leukocytes in ascites over
250 cells/mm?® (17).
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Spontanni bakterialni peritonitida (SBP) je definova-
na jako bakterialni infekce ascitické tekutiny bez
zjistiteIného, chirurgicky |éCitelného zdroje infekce.
Jde o Castou a zavaznou komplikaci cirhotickych
ascitll, ktera byla poprvé popsana v poloviné Sedesa-
tych let (8,9).

V minulych letech byla spontéanni infekce ascitu
délena na tfi podskupiny:

1. Spontanni bakterialni peritonitida v uzs§im smyslu,
ktera byla definovana jako pozitivni bakterialni
nalez v ascitu, spolu se zvySenim granulocytl
v ascitu nad 250 bunék/mm? (17).



2) Culture-negative neutrocytic ascites - ascites is
sterile, bacterial infection is not demonstrable by
culturing, only an increased number of polymorp-

leukocytes

250 cells/mm?® is revealed. Of course, it is necessa-

ry to eliminate another cause of increased leukocy-

tes in ascites, e.g. previous antibiotic therapy,
hepatocellular carcinoma, bleeding into ascitic
fluid, peritoneal carcinomatosis or tuberculosis, or
pancreatitis. If left untreated, about one third of
cases can show, after some period, even positive
bacteriological findings. Both symptoms and mor-
tality in patients with culture-negative neutrocytic
ascites are similar to the course of disease in pati-
ents with diagnosed SBP. These patients also show

a positive blood culture in 33 - 57 %, which gives

evidence of a systemic bacterial infection. Infection

is also confirmed by the fact that in patients with
passed culture-negative neutrocytic ascites there
is a more frequent occurrence of SBP and vice

versa (34).

3) Monomicrobial non-neutrocytic bacterascites (or
only bacterascites) has rarely been described. In
this disorder, positive bacterial cultivation is pre-
sented without increased leukocytes. It is revealed
in patients with usually lesser functional affection
of the liver, and spontaneous recovery of this infec-
tion can be seen in 60 - 80 % cases. It is often
quite asymptomatic, and antibiotics should only be
used if symptoms appear and cultivation finding is
persistent.

As mentioned above, SBP and culture-negative
neutrocytic ascites are identical both from a clinical
point of view and therapeutical approach. Therefore,
the consensual conference of the International Asci-
tes Club (30) has recommended not to differentiate
these two entities, even in the case of culture-negati-
ve neutrocytic ascites, SBP is spoken about, and an
increased number of neutrophils in ascites is suffici-
ent for the diagnosis. Bacterascites is (usually) reco-
vered spontaneously or it passes into typical SBP.
A spontaneous infection complicating ascites may
appear exceptionally even in malignant ascites (22),
however, it is most often found in cirrhotic ascites.

At an early stage, mostly retrospective studies of
SBP described about 8 % cases, later prospective
trials revealed it in 30 % of patients with ascites
admitted to hospital. In the Czech Republic, it was
revealed in 35 % subjects suffering from ascites on

honuclear above the Ilimit of
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2. Tzv. culture-negative neutrocytic ascites (CNNA) -
kdy ascites je sterilni, bakterialni infekce neni kulti-
vacneé prokazatelna a nachazime jen zvySeny pocet
granulocytt nad hranici 250 bunék/mma3. Je tfeba
pochopitelné vyloudit jinou pfi€inu vzestupu leuko-
cytd v ascitu, napf. predchazejici antibiotickou
Ié€bu, hepatocelularni karcinom, krvaceni do asci-
tické tekutiny, peritonealni karcinomatézu €i tuber-
kulézu, pfipadné pankreatitidu. Pokud neni [éCena,
u zhruba tfetiny pfipadl se po Case objevi i pozi-
tivni bakteriologicky nalez. Symptomy i mortalita
pacientd s CNNA je podobna pribéhu choroby
pacientld s diagnostikovanou SBP a u téchto
nemocnych nalézame také ve 33 - 57 % pozitivni
hemokultury, coZz svédCi o systémové bakterialni
infekci. Ze jde o stejnou infekci, potvrzuje i fakt, Zze
u nemocnych s prestalou CNNA se Castéji objevi
SBP a naopak (34).

3. Tzv. monomicrobial non-neutrocytic bacterascites
(event. jen bacterascites) je popisovan vzacné.
Nachazime pfi ném pozitivni bakterialni kultivaci
bez zvySeného mnoZstvi leukocytd. Je nalézan
u pacient s obvykle mensim funk&nim postizenim
jater a spontanni vyléceni této infekce se popisuje
v 60 - 80 % pfipadd. Mnohdy je zcela asymptoma-
ticky a antibiotiky by mél byt |é€en az v pfipadé
objeveni se pfiznakll a stale pretrvavajicim kulti-
vacnim nalezu.

Jak vyse uvedeno, SBP a CNNA jsou z klinického
pohledu i terapeutického pfistupu totozné; proto kon-
sensualni konference International Ascites Club (30)
doporucuje tyto dvé jednotky nerozliSovat, i v pfipadé
CNNA se hovofi o SBP a k diagnéze staéi jen zvyse-
ni poctu neutrofiltl v ascitu. Bacterascites se (obvykle)
vyléci spontanné, nebo prejde do typické SBP. Spon-
tanni infekce komplikujici ascites se muze vyjime¢né
objevit i u ascitu napf. maligniho (22), nej¢astéji ji vSak
nalézdme u ascitu cirhotického.

Casné, vétsinou retrospektivni studie SBP popiso-
valy zhruba v 8 % pfipadul, pozdéjsi studie prospek-
tivni ji u nemocnych s ascitem pfijatych do nemocni-
ce nalézaji az ve 30 %. V Ceské republice byla
popsana u 35 % nemocnych, ktefi v dobé pfijeti do
nemocnice méli ascites (20). U neselektovanych
ambulantnich nemocnych je infekce ascitu nalézana
zhruba v 5 % (12). Letalita je velmi vysoka. Starsi stu-
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their admission to hospital (20). The infection of asci-
tes is found in about 5 % of non-selected out-pati-
ents (12). Lethality is very high. Older studies reported
up to 80 - 100% lethality connected with SBP (18),
which was probably given partly by generally worse
therapeutical possibilities in cirrhotic patients and the
non-availability of effective antibiotics, but better
results, 20 - 40% as reported in later studies (3), are
to a certain extent, due to its early diagnosis and tre-
atment. However, lethality has not decreased in the
course of the recent 10 years, the evaluation of SBP
occurrence in hospitals in Maryland (USA) within
1988 - 1998 showed it ranged at about 30% without
a trend to decrease. But the cost per patients increa-
sed from 7,897 to 25,902 USD (38). Even long-term
prognosis in these patients has been unfavourable. In
40 - 70% of patients SBP relapses within one year (3).
One-year survival after passed SBP has been descri-
bed only in 30 - 40%, two-years in 20% patients, in
patients with a Child-Pugh’s score over 10 even lower
(2). Therefore, great attention should be paid to this
disease.

Pathophysiology

SBP is caused by a number of factors leading, par-
ticularly in patients with an advanced liver disorder, to
decreased immune protection of the organism. The
intestine is supposed to be the most important sour-
ce of infection as Escherichia coli and Klebsiella
pneumoniae are the most frequently found bacteria.
The infection is most likely caused by transition
through the intestinal wall, the so-called bacterial
translocation that is defined as a transition of poten-
tially pathogenic bacteria or their toxins extraluminal-
ly through the wall of intestine. Bacterial translocation
is increased in cirrhotic patients (7,23), and probably
made easier by disturbed intestine motility, bacterial
overgrowth and changed intestinal permeability
described in cirrhotics (6,28). Under normal situation,
mesenteric lymphatic nodes arrest translocating bac-
teria, but the nodes of patients with cirrhosis (particu-
larly Child-Pugh’s classification C) contain higher per-
centage of infection if compared with controls (23).
If any bacteria escape and get into the blood, they
may provoke bacteraemia.

The decreased phagocytic activity of the monocy-
to-macrophage system also shares in the develop-
ment of bacteraemia, however, cirrhotic patients pre-
sent a number of other disorders of protective
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die popisovaly letalitu spojenou s SBP v 80 - 100 %
(18), coz bylo patrné dano jednak obecné horSimi
moznostmi |é€by cirhotikll a nedostupnosti uc¢innych
antibiotik, ale lepsi vysledky, v pozdéjsich studiich
udavané mezi 20 - 40 % (3), jsou do znac¢né miry
dany i jeji v€asnou diagnostikou a lIé¢bou. K poklesu
letality v prabéhu poslednich 10 let vSak jiz nedoSlo -
pfi hodnoceni vyskytu SBP v nemocnicich v Marylan-
du (USA) od roku 1988 do roku 1998 se pohybovala
kolem 30% bez trendu k poklesu. Naklady na jedno-
ho nemocného se v8ak zvysily ze 7 897 na 25 902
USD (38). | dlouhodoba progndéza téchto nemocnych
je stéle nepfizniva. U 40 - 70% nemocnych SBP reci-
divuje do jednoho roku (3). Jednoleté preziti po pro-
béhlé SBP se popisuje jen u 30 - 40%, dvouleté
u 20 % nemocnych, u pacientti s Childovym-Pugho-
vym skoére nad 10 je jesté nizsi (2). Této chorobé je
proto nezbytné vénovat velkou pozornost.

Patofyziologie

Pricinou SBP je fada faktord, které vedou prede-
v8im u nemocnych s pokrocilou jaterni chorobou ke
shizeni imunitni obrany organismu. Pfedpoklada se,
nejCastéji nalézanymi bakteriemi jsou Eschericha coli
a Klebsiella pneumoniae. K infekci patrné dojde pre-
stupem pres sténu stfevni, tzv. bakterialni translokaci,
ktera je definovana jako prechod potencialné pato-
gennich bakterii &i jejich toxinG extraluminalné sténou
stfevni. Bakterialni translokace je u cirhotik( zvy$ena
(7,23) a patrné ji usnadnuji i poruchy motility stfeva,
bakterialni prerlstani a zmeény intestinalni permeabili-
ty, které jsou u cirhotikl popisovany (6,28).

Mezenterické lymfatické uzliny za normalni situace
translokujici bakterie zadrzi, u nemocnych s cirhézou
(pfedevsim Childovy-Pughovy klasifikace C) se vSak
v uzlinach nachazi infekce ve vétSim procentu
v porovnani s kontrolami (23). Pokud nékteré bakterie
uniknou a dostanou se do krve, mohou zpUsobit bak-
teriemii.

Na vzniku bakteriemie se dale podili i sniZzeni fago-
cytarni aktivity monocyto-makrofagového systému,
u cirhotikl v8ak nalézame celou fadu dalSich poruch
obrannych mechanismui, napf. snizeni sérové kon-
centrace komplementu a po$kozeni leukocytarnich
funkci, které také uzce koreluji s tizi jaterniho selhani



mechanisms, e.g. decreased serum concentration of
complement and damaged leukocytic functions that
closely correlate with the severity of liver failure as
well (27). That is why SBP is revealed more often in
patients with more severe affection of liver functions.
A negative role is also played by the increase in por-
tocaval extra- as well as intra-hepatic bypasses that
lead to decreased clearance of bacteria by the liver
reticuloendothelial system and to possible develop-
ment of a systemic infection. If bacteraemia occurs,
ascites may be infected secondarily. Whether the
infection of an ascitic fluid really happens or not,
depends on the antimicrobial activity of ascites. In
patients with good protective abilities of ascites only
bacterascites develops, which is healed spontane-
ously. SBP arises in the patients with decreased pro-
tective ability of ascitic fluid.

Opsonin activity defined as the ability of body fluids
to increase the capacity of phagocytes, e.g. neutro-
phils, to destroy bacterial plays the most important role
in the protective mechanism of ascites. The most sig-
nificant step in opsonization is to fix complement on
the bacterial surface, and the complement deficiency
is known to predispose a bacterial infection. Opsonin
activity of non-cirrhotic ascites is close to that of the
normal peritoneal fluid. In contrast, opsonin activity of
cirrhotic ascites is conspicuously decreased both
toward peritoneal fluids and towards ascites of aetio-
logy other than cirrhotic (1). Thus, cirrhotic ascites is
markedly more vulnerable to spontaneous infection
than ascites of other aetiology. The concentration of
protein in ascites is probably important for opsonin
activity. The protein concentration is not changed by
the incidence of SBP, but SBP occurs more often in
patients with low concentration of protein in ascites
(33) who have the deficit of both complement and
opsonin activity, these patients are rather vulnerable
to the rise of SBP and vice versa patients with suffici-
ent opsonin activity of ascites and higher level of pro-
teins are protected against SBP (39). Similarly to
other infections, cirrhotic patients with more striking
nutrition disorders are at greater risk of SBP develop-
ment (14).

Aerobic intestinal flora is usually a cause of infecti-
on, in about 75 % there are Gram-negative bacteria:
particularly Escherichia coli, less often Klebsiella,
Enterobacter and Proteus, in 25 % Gram-positive:
Streptococcus pneumoniae or other streptococci
appear most frequently.
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(27). SBP je proto nalézana Castéji u nemocnych
s téz8im postizenim jaternich funkci. Negativni roli
hraje i vznik portokavalnich extra- i intrahepatélnich
spojek, které vedou ke snizeni clearance bakterii
jaternim retikuloendoteliarnim systémem, a k mozné-
mu vzniku systémové infekce. Pokud dojde ke vzniku
bakteriemie, sekundarné muze byt infikovan ascites.
Zda ovS8em k infekci ascitické tekutiny skutecné
dojde €i ne, zavisi na antimikrobialni aktivité ascitu.
U pacientl s dobrou obrannou schopnosti ascitu
dojde jen ke vzniku bakterascitu, ktery se spontanné
vyhoji. Ke vzniku SBP dojde u téch nemocnych,
u kterych je obranna schopnost ascitické tekutiny
shiZzena.
hraje opsoninova aktivita, ktera je definovana jako
schopnost tekutin v téle zvysit schopnost fagocytd,
v opsonizaci je fixace komplementu na bakterialni
povrch a je znamo, Ze deficit komplementu predispo-
nuje k bakterialni infekci. Opsoninova aktivita necir-
hotickych ascitl je blizka opsoninové aktivité normal-
ni peritonealni tekutiny. Opsoninova aktivita ascitd
cirhotickych je naopak vyrazné snizena jak vUgci peri-
tonedlni tekuting, tak i vici ascitim odliSné etiologie
nezli cirhotické (1). Cirhoticky ascites je tudiz vyrazné
nachylnéjsi k spontanni infekci nezli ascites etiologie
jiné. Pro opsoninovou aktivitu je patrné dalezita kon-
centrace bilkovin v ascitu. Sam vyskyt SBP koncent-
raci bilkovin neméni, SBP se vSak vyskytuje Castéji
u pacientl s nizkou koncentraci bilkovin v ascitu (33),
ktery ma deficit komplementu i opsoninové aktivity,
a tito nemocni jsou velmi nachyini ke vzniku SBP
a naopak - nemocni s dostateGnou opsoninovou akti-
vitou ascitu a vy$Si hladinou bilkovin jsou proti SBP
chranéni (39). Stejné jako ostatnimi infekcemi, i SBP
jsou ohrozeni vice cirhotici s vyraznéjsi poruchou
vyzivy (14).

Puavodcem infekce je obvykle aerobni stfevni fléra -
v cca 75% Gram-negativni bakterie, pfedevSim Esche-
richia coli, méné ¢asto Klebsiella, Enterobacter a Pro-
teus, ve 25% Gram-pozitivni, nejCastéji se objevuje
Streptococcus pneumoniae &i jiné streptokoky (35).

Klinicky obraz
SBP se naléza predevSim u nemocnych s t8z8im

75



J. Lata et al.

Clinical features

SBP is revealed particularly in patients with a more
severe liver functional damage (Child-Pugh’s classifi-
cation C), often after bleeding from the upper gastro-
intestinal tract due to portal hypertension and, as
mentioned above, its recurrence is seen in a high per-
centage. The clinical picture is non-specific. In a lot of
cases the infection is quite asymptomatic, common
signs (low grade fever, diffuse abdominal pain) are not
too conspicuous. They are frequently manifested only
by the occurrence or deepening of symptoms that
accompany the course of liver cirrhosis, increased
ascites and failure of diuretic therapy, deteriorated
encephalopathy, vomiting etc. Therefore, active sear-
ching for the ascites infection is quite necessary. Dia-
gnostic paracentesis with leukocyte investigation are
recommended in all patients with ascites admitted to
hospital as well as in cirrhotics with worsened ascites
presenting the signs of abdominal or systemic infec-
tion (abdominal pain, disturbed intestinal passage,
fever, and leukocytosis) or with encephalopathy or
worsened renal functions (30). The active approach to
the SBP diagnosis is extraordinarily important even
from the prognostic point of view. If SBP is diagnosed
at the first paracentesis carried out in all patients hos-
pitalized with ascites, this infection is without influen-
ce on the patient’s prognosis. However, if SBP appe-
ars in the course of studying these patients, the risk of
lethality increases twice as much (19). This can pro-
bably be explained by the damaged renal functions
(see later) under a longer-lasting untreated infection.

High lethality is not primarily associated with the
infection severity, and patients do not die of sepsis.
An infection only deteriorates the changes present in
cirrhotic patients, especially blood supply and renal
function (10). Splanchnic vasodilatation occurring in
cirrhotics is worsened due to endotoxaemia, the low
effective arterial blood volume becomes more decre-
ased the result of which are the damage to the renal
functions and development of hepatorenal syndrome.
Particularly those patients who showed a higher level
of urea and higher portal pressure at the moment of
diagnosing an infection are threatened with renal fai-
lure and associated high lethality (32).

Diagnostics

The diagnostics is relatively easy. SBP is diagnosed
at revealing polymorphonuclear leukocytes in ascites
> 250 cells/mm?® (less accurately at the increase of all
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funkénim poSkozenim jater (Childovy-Pughovy klasi-
fikace C), Casto po krvaceni z horni ¢asti gastrointes-
tinalniho traktu v dasledku portalni hypertenze, a jak
bylo vySe uvedeno, ve vysokém procentu recidivuje.
Klinicky obraz je velmi nespecificky. V mnoha pfipa-
dech je infekce zcela asymptomaticka, ani obvyklé
pfiznaky - subfebrilie, difuzni bolesti bficha - nebyva-
ji pfilis vyrazné. Mnohdy se projevi jen objevenim se
¢i prohloubenim pfiznakl, doprovazejicich pribéh
cirhézy jaterni - narlst ascitu a neuspéch diuretické
Ié€by, zhorSeni encefalopatie, zvraceni apod. Proto je
zcela nezbytné po infekci ascitu aktivné patrat. Pro-
vedeni diagnostické paracentézy s vySetfenim leuko-
cytd je doporu¢ovano u vSech nemocnych s ascitem
pfijatych do nemocnice a dale u cirhotik{l, u kterych
dojde ke zhorSeni ascitu, pokud maji znamky abdo-
minalni ¢i systémové infekce (bolesti bficha, poruchy
pasdze stfevni, teploty, leukocytézu), pfipadné se
objevi encefalopatie nebo zhorSeni renalnich funkci
(80). Aktivni pfistup v diagnostice SBP je nesmirné
dulezity i z pohledu prognostického. Pokud je SBP
diagnostikovana pfi prvni paracentéze, provedené
u v8ech hospitalizovanych nemocnych s ascitem,
tato infekce prognézu nemocnych neovlivni. Pokud
se vS8ak SBP objevi az v prlbéhu sledovani téchto
pacientll, riziko letality se zvysi dvojnasobné (19).
Toto je patrné mozno vysvétlit poSkozenim predevsim
renalnich funkci (viz dale) pfi déletrvajici nelécené
infekci.

Vysokd letalita primarné neni v souvislosti s tizi
infekce a nemocni neumiraji napfiklad na sepsi. Infek-
ce jen zhorsi zmény, které jsou u cirhotikl pritomny,
predevsim prokrveni a funkci ledvin (10). U cirhotikd
pfitomna splanchnicka vasodilatace je v dUsledku
efektivni arterialni krevni objem s naslednym poskoze-
nim predevsim rendlnich funkci a vznikem hepatore-
nalniho syndromu. Selhanim ledvin a s nim spojenou
vysokou letalitou jsou ohroZeni predevSim nemocni,
ktefi méli v okamziku diagnézy infekce vySSi sérovou
koncentraci mocoviny a vy$si portalni tlak (32).

Diagnostika

Diagnostika je pomérné snadna. SBP je diagnosti-
kovana pfi nalezu granulocytd v ascitu > 250
bunék/mm? (méneé presnéji zvysenim vSech leukocytl



leukocytes over 400/mmd). Reagent strips used for
examining leukocytes in urine with relatively good
sensitivity may be utilized for the immediate detection
of leukocytes in ascites (5). Positive cultivation finding
is not necessary for diagnosing SBP, it is usually reve-
aled in about 30 % cases. Some trials have mentioned
a higher bacteriological detection if ascites is inocula-
ted on the medium at bedside as it is carried out for
the investigation of blood culture - BactAlert test (25),
however, the advantage of this test has not been
demonstrated by other studies (20,41).

In the case of diagnostic doubts, the serum procal-
citonin level (the limit of 0.75 ng/mL has 95% sensiti-
vity, and 98% specificity) or the IL-6 level in ascites
(the limit of 5.0 ng/mL has 100% sensitivity) may be
determined (40). Nowadays, the examination of the
ascites pH (for the diagnosis of SBP < 7.35) or arteri-
al : ascitic pH gradient (> 0.1) recommended previ-
ously (16) has not been used very much.

Treatment

The therapy should be initiated immediately after
revealing increased leukocytes in ascites. Cefotaxime
in a single dose of 2 g is the recommended antibiotic
drug. Mostly, it is sufficient to apply it every 8 - 12
hours as this regimen is as effective as its administra-
tion after 6 hours (31). Even a shorter length of appli-
cation is possible. Cefotaxime administered after 8
hours for 5 days has the same effects as its 10-day
application, and from a practical and financial point of
view, this regimen seems to be the most suitable. Two
cefalosporins of the 3rd generation may be used alter-
natively - cefonicid (2 g every 12 hours) or ceftriaxone
2 g/day (13). In non-complicated SBP (i.e. if diagnosed
during preventive examination of ascites without clini-
cal signs of infection) a combination of amoxillin, cla-
vulanic acid (29) or ofloxacin 400 mg may be adminis-
tered every 12 hours for the period of 7 - 10 days (24).
Although more than 10 therapeutical studies have
been published since 1985, clear proof of the efficacy
of these antibiotics supported by evidence based
medicine is still missing, and the treatment is based
more on clinical experience (36). Moreover, recently
reports on the increased occurrence of enterobacteria
resistant to the 3rd generation of cefalosporins (11)
have appeared, therefore, a large, well-designed ran-
domized trial is necessary for the explicit demonstrati-
on of the effectiveness of each antibiotic drug.

As mentioned above, the high lethality is associated
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nad 400/mmd. Pro okamzitou detekci leukocytl
v ascitu Ize vyuZzit reagencni papirky uzivané pro
vySetreni leukocytl v moci s pomérné dobrou sensi-
tivitou (5). Pozitivni nélez kultivaéni k diagnéze SBP
nutny neni a je nalézan pouze ve 30 % pfipadu.
Nékteré studie udavaji vy3Si bakteriologicky zachyt,
pokud je ascites inokulovan na pudu ihned u lizka
nemocného, tak jak se provadi pfi vySetfeni hemokul-
tur - BactAlert test (25), dalsi studie vSak vyhodu
tohoto testu neprokazaly (20,41).

V pripadé diagnostickych rozpak Ize stanovit séro-
vou hladinu prokalcitoninu (hranice 0,75 ng/ml ma
95% sensitivitu a 98% specificitu), event. hladinu IL-6
v ascitu (hranice 5,0 mg/ml ma sensitivitu 100%) (40).
Drive doporucované vysetfeni pH ascitu (pro diagné-
zu SBP < 7,35), event. pH gradient arterialni : asciticky
(> 0,1) (16) se nyni prili§ nevyuziva.

Terapie

Lécbu je tfeba zahajit ihned po nalezu zvySeného
poctu leukocytll v ascitu. Doporu¢ovanym antibioti-
kem je cefotaxim v jednotlivé davce 2 g. VétSinou
sta¢i podavat kazdych 8 - 12 hodin, nebot tento
rezim je stejné ucinny jako podavani po 6 hodinach
(831). Je mozna i kratsi délka podavani, cefotaxim
podavany po 8 hodinach 5 dnl je stejné ucinny jako
jeho desetidenni aplikace a tento rezim se zda
z praktického i finan¢niho hlediska nejvhodnéjsi.
Alternativné je mozno pouzit dalSi cefalosporiny
3. generace - cefonicid (2 g kazdych 12 hodin) nebo
ceftriaxon 2 g denné (13). U nekomplikované SBP
(ti. pokud byla diagnostikovana pfi preventivnim
vySetfeni ascitu bez klinickych znamek infekce) je
mozno podat kombinaci amoxicilin, klavulanova
kyselina (29), pfipadné ofloxacin 400 mg kazdych
12 hodin po dobu 7 - 10 dn0 (24). Je vSak zajimavé,
Ze a¢ bylo od roku 1985 publikovano vice nez
10 terapeutickych studii, jednoznac¢ny prukaz efekti-
vity téchto antibiotik podporeny evidence based
medicine doposud chybi a |é€ba je zalozena vice na
klinické zkusenosti (36). Navic se v posledni dobé
objevily zpravy o zvy3eném vyskytu enterobakterii
rezistentnich na 3. generaci cefalosporinu (11), k jed-
noznac¢nému prukazu efektivity jednotlivych antibio-
tik je tudiZz nezbytna velkd, dobfe vedena randomizo-
vana studie.
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with the damaged renal function due to impaired
hypovolaemia. Therefore, the efforts of expansion of
intravascular volume could be contributory, and some
studies have demonstrated that simultaneous appli-
cation of albumin (as plasma-expander) in the dose of
1.5 g/kg during the first 6 hours and 1 g/kg on the 4th
day together with antibiotics decreased both the
occurrence of renal damage and lethality (37).

Preventive administration of antibiotics (usually
poorly absorbable chinolones) is recommended in
patients with high probability of SBP development,
i.e. in the primary prevention in patients after bleeding
from the upper gastrointestinal tract in portal hyper-
tension (norfloxacin 400 mg twice a day), and in the
secondary prevention in patients with experienced
SBP (norfloxacin 400 mg once a day) (15). In these
patients, liver transplantation should be considered
as lethality after passed SBP is higher than that after
liver transplantation (2,30). If transplantation is indica-
ted, antibiotics should be applied until the operation.
If transplantation is not indicated, according to litera-
ture, they should be applied throughout the whole of
the patient’s life. However, in clinical practice, an indi-
vidual approach to the patient has been recommen-
ded, the effects of improving their nutrition and regi-
men are beneficial; theoretically, the life-long admi-
nistration of antibiotics is justifiable.

Preventive application of antibiotics in the third
group of patients - who are threatened with infection
- patients with a low protein level in ascites (i.e. with
low opsonin activity) has not been recommended so
far. In such patients, it is possible to effectively incre-
ase the protein level and opsonin activity by means of
intraperitoneal re-infusion of concentrated ascites
(21), however, possible prevention of the SBP rise by
means of this method has not yet been documented.
Even reports on possible influencing of bacterial
translocation (and thus the development of SBP)
using prokinetics have appeared in literature (26,42).

Conclusions

Spontaneous ascites infection is a very frequent
and severe complication of ascites occurring in one
third of patients admitted to hospital with ascites.
This infection must be actively searched for, i.e. to
carry out diagnostic paracentesis with examination of
polymorphonuclear leukocytes in ascites in all the
patients suffering from ascites at the moment of their
admission to hospital as well as in all cirrhotics with
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Jak jiz bylo uvedeno, vysokd letalita souvisi
s poskozenim rendlni funkce v dusledku zhorseni
hypovolemie. Snaha o expanzi intravaskularniho
objemu by tudiz mohla byt pfinosna, a byly publiko-
vany studie prokazuijici, Zze sou€asné podani albumi-
nu (jako plasmaexpanderu) v davce 1,5 g/kg v prabé-
hu prvnich 6 hodin a 1 g/kg tfeti den spolu s antibio-
tiky snizilo vyskyt renalniho poskozeni i letalitu (37).

Preventivni podavani antibiotik (obvykle Spatné
vstfebatelnych chinolont) je doporu¢ovano u nemoc-
nych s velkou pravdépodobnosti vzniku SBP, tj. v pri-
marni prevenci pacientd po krvaceni z horni Casti
gastrointestinalniho traktu pfi portalni hypertenzi
(norfloxacin 400 mg dvakrat denné) a v sekundarni
prevenci nemocnym, ktefi SBP prodélali (norfloxacin
400 mg jedenkrat denné) (15). U téchto nemocnych
by méla byt zvaZzena transplantace jaterni, nebot leta-
lita po prodélané SBP je vyssi nezli letalita po trans-
plantaci jater (2,30). Pokud jsou k transplantaci indi-
kovani, antibiotika by méla byt podavana az do ope-
race. Pokud nejsou, dle literatury se doporucuje
podavani celozivotni. V klinické praxi je ovsem potre-
ba pfistupovat k nemocnym individualné, prospésna
je snaha o zlepSeni vyZivy, Zivotospravy; teoreticky je
ovSem dozivotni podavani antibiotik zdtvodnitelné.

Preventivni podavani antibiotik tfeti skupiné
nemocnych, ktefi jsou infekci ohrozeni - pacientim
s nizkou hladinou bilkoviny v ascitu (tj. s nizkou opso-
ninovou aktivitou) - doposud doporucovano neni.
U téchto nemocnych je mozno uc¢inné zvysit hladinu
bilkovin a opsoninovou aktivitu intraperitonedlni rein-
fuzi koncentrovaného ascitu (21), moznost prevence
vzniku SBP touto metodou vSak doposud dokumen-
tovana nebyla. V literatufe se objevuiji i zpravy o moz-
nosti ovlivnéni bakterialni translokace (a tim vzniku
SBP) prokinetiky (26,42).

Zavérecéné shrnuti

Spontanni infekce ascitu je velice ¢astou a zavaznou
komplikaci cirhotického ascitu, vyskytujici se u nemoc-
nych pfijatych do nemocnice s ascitem ve tfetiné pfi-
padd. Po této infekci je nutné aktivné patrat, tj. provést
diagnostickou paracentézu s vySetfenim granulocytu
v ascitu u v8ech nemocnych, ktefi maji ascites pfi pfi-
jeti do nemocnice, a dale u vSech cirhotiku, u nichz se
nahle zvétsi ascites Ci zhorsi celkovy stav.



sudden increase of ascites or worsening of their
general condition.

If the number of polymorphonuclear leukocytes in
ascites exceeds 250 cells/mm?, a positive bacteriolo-
gical finding is not necessary, SBP is diagnosed and
cefotaxime at a minimal dose of 2 g every 8 hours for
5 days is administered. If a patient is without clinical
symptoms, and SBP was diagnosed before preventi-
ve examination, ofloxacin 400 mg every 12 hours for
7 - 10 days is an alternative. Although more studies
are missing, prevention of the development of simul-
taneous renal damage due to severe hypovolaemia
by the administration of plasma-expander (albumin in
the dose of 1.5 g/kg during the first 6 hours, and 1
g/kg on the third day) seems to decrease lethality.

Preventive application of antibiotics is indicated in
two groups of patients with high risk of the SBP deve-
lopment. One group consists of patients with blee-
ding from the upper gastrointestinal tract at portal
hypertension - norfloxacin 400 mg twice a day is
recommended. The other group involves patients
with passed SBP. Norfloxacin 400 mg once a day is
administered in secondary prevention. Liver trans-
plantation may be carried out and antibiotics are app-
lied until the surgery. Long-term administration (life-
long according to literature) is indicated even in pati-
ents who are not indicated for transplantation.
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