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Abstract. It is often sufficient for mild to moderate acute pancreatitis to be managed with only intravenous
hydratation since recovery occurs rapidly. On the other hand, severe acute pancreatitis is always associated with
significant hypercatabolism and thus early nutritional support is an indispensable part of complex treatment. The
use of parenteral or enteral nutrition is still a matter subject to controversial discussion. The clinical trials pub-
lished to date are mostly of a small size and the results must be interpreted with caution. Clinical heterogeneity
in the form of age, aetiology and especially severity of pancreatitis point to the possibility of bias. Many beliefs
are derived from physiological studies and are not supported by evidence from prospective trials. In nutritional
treatment, the enteral route should be attempted in all patients. Many patients will require a combination of par-
enteral and (parallel or subsequent) enteral nutrition after initial intensive fluid resuscitation.
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Souhrn. V [6Ebé mirné a stiedné tézké akutni pankreatitidy zpravidla postaci intravendzni podani krystaloidu
a rychle se dosahne upravy stavu. Naproti tomu je ale téZka akutni pankreatitida spojena vZdy s vyznamnym
hyperkatabolismem, a tak ¢asna nutriéni podpora je neodmyslitelnou soucasti komplexni terapie. Pouziti pa-
renteralni nebo enteralni vyZivy je stale pfedmétem kontroverzni diskuse. Dosud publikované klinické studie jsou
zpravidla malé svym rozsahem, a proto jejich vysledky musi byt interpretovany s opatrnosti. Klinicka heterogeni-
ta ve véku, etiologii a zejména pak v tiZi pankreatitidy muZe byt zdrojem chybnych zavéri. Rada presvéddeni je
odvozena z fyziologickych studii a neni podpofena dukazy z klinickych pokusd. V nutriéni Iécbé by mél byt vzdy
ucinén pokus o enteralni pristup. Mnoho nemocnych vyZaduje kombinovanou parenteraini a (paralelini nebo
naslednou) enteraini vyZivu po inicialni intenzivni tekutinové resuscitaci.
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In 1925 Sir Berkeley Moynihan wrote “Acute panc-
reatitis is the most terrible of all calamities that occur
in connection with the abdominal viscera. The sud-
denness of its onset, the illimitable agony, which
accompanies it and the mortality attendant upon in
render it the most formidable of catastrophes” (31).

Acute pancreatitis was defined as an acute inflam-
matory process of the pancreas with variable invol-
vement of other regional tissues or remote organ
systems. Acute pancreatitis should be considered as
severe if there was evidence of organ failure and/or
local complication (necrosis, abscess or pseudo-
cyst) (6).

Scoring of severity of acute pancreatitis

Initial symptoms are a poor indicator of prognosis.
According to the Glasgow Prognostic Score (an
inflammation based scoring system, using serum C-
reactive protein and albumin beside others), three or
more factors present out of eight, indicate severe
disease (54). Unfortunately none may be abnormal in
the early stages, and it takes 48 hours to complete.
Ranson’s criteria are most commonly recommended
to assess the severity of acute pancreatitis. Some
signs of Ranson’s score reflect the same condition,
e.g. third space losses (haematocrit increase, fluid
sequestration). Five of 11 signs are measured at the
time of admission (including age > 55 years) but a full
count can be made only after 48 hours, all 11 factors
are needed to achieve the best prediction of severity.
Thus these criteria are seldom used in daily routine
clinical practice. And so the APACHE Il score may be
the most accurate predictor of disease severity on
admission and/or at 24 hours (56). However, it cor-
rectly identified only 63 % of severe attacks of acute
pancreatitis at the time of admission (vs 44 % by cli-
nical assessment), but as high as 88 % after 48 hours
(compared with 69 % for Ranson’s and 84 % for Im-
rie’s scores) (25).

Fluid resuscitation

The discrimination between acute interstitial (oede-
matous) and necrotizing pancreatitis (usually based
on contrast-enhanced CT scanning) seems to be the
most relevant prognostic criterion. However, there is
only a narrow limit between mild disease and a tran-
sition to severe impairment. Especially in the early
stage, depletion of intravascular volume due to fluid
sequestration, without obvious changes in arterial
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V roce 1925 Sir Berkeley Moynihan napsal: ,,Akutni
pankreatitida je nejhorsi pohroma, ktera muze postih-
nout bfisSni utroby. Nahlost vzniku, bezmezné utrpeni,
které ji provazi, a souvisejici letalita z akutni pankrea-
titidy €ini nejvice skli¢ujici katastrofu.” (31).

Akutni pankreatitida je definovana jako akutni
zanétlivy proces bfisni slinivky s variabilnim postize-
nim ostatnich tkani v okoli nebo vzdalenych organd.
Akutni pankreatitida je povazovana za tézkou, pokud
doslo k organovému selhani a/nebo k mistnim kom-
plikacim (nekréza, absces nebo pseudocysta). (6).

Posouzeni tize akutni pankreatitidy

Vstupni pfiznaky jsou Spatnymi prognostickymi uka-
zateli. Pri pouziti tzv. Glasgow Prognostic Score
(systém posuzujici zanétlivou reakci, uzivajici mimo
jiné i sérové hodnoty C-reaktivniho proteinu a prealbu-
minu) pfitomnost tfi a vice faktorl z osmi nasvédcu-
je t8zké formé onemocnéni (54). Bohuzel v ¢asném
stadiu onemocnéni nemusi byt zadny z ukazatell
abnormalni a trva 48 hodin, nez je mozno skdérovani
dokoncit. NejCastéji jsou k posouzeni tize akutni pan-
kreatitidy doporu€ovana Ransonova kritéria. Je tfeba
si uvédomit, Ze nékteré posuzované ukazatele Ranso-
novych Kkritérii odrazeji identicky jev, napf. ztraty teku-
tin do tfetiho prostoru (vzestup hematokritu, sekvest-
race tekutin). Pét z 11 znakd je mozno stanovit pfi pri-
jeti (v€etné véku > 55 let), ale cely propocet je mozno
udélat az po 48 hodinach a je tfeba pouzit vSech 11
ukazatelll k dosazeni nejlepsi predikce tize akutni pan-
kreatitidy. Z téchto divodu jsou tato kritéria jen zfidka
pouzivana v kazdodenni rutinni klinické praxi. Pravdé-
podobné nejpfesnéjsi pfedpovéd tize onemocnéni pfi
pfijeti a/nebo po 24 hodinach mize poskytnout skéro-
vaci systém APACHE Il (56). AvSak i APACHE Il pfi pfi-
jeti identifikoval pouze 63 % tézkych pripadl akutni
pankreatitidy (oproti 44 % podle klinického hodnoce-
ni), ale po 48 hodinach spravné rozpoznal jiz 88 % (ve
srovnani se 69 % podle Ransonovych kritérii a 84 %
podle Imrie skérovaciho systému) (25).

Intenzivni nahrada tekutin

Spravné rozliSeni mezi akutni intersticialni (edema-
tézni) a nekrotizujici pankreatitidou (zpravidla na
prognostickym kritériem. Je vSak jen uzka hranice
mezi lehkou formou onemocnéni a pfechodem v tézké
poskozeni. Zejména v Casném stadiu se projevi hypo-
volemie v dasledku tekutinové sekvestrace (bez zrej-
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blood pressure and with additional disturbance of
pancreatic and splanchnic microcirculation has been
demonstrated (33). Moreover, pancreatic blood flow
decreases by 50 — 75 % immediately after the onset
of acute pancreatitis. Decrease of gastric and intesti-
nal blood flow and increase of inflammatory media-
tors occur simultaneously early in acute pancreatitis,
both of them are important pathogenic factors for
gastric and intestinal mucosal injury in acute necroti-
zing pancreatitis (16,18,61). The resulting ischaemia
is probably responsible for further progression of mild
pancreatitis to parenchymal necrosis. Another conse-
quence of splanchnic hypoperfusion with intestinal
injury is damage to the barrier function and subsequ-
ent infective complications and development of multi-
organ failure. In has been shown that early fluid resus-
citation can prevent these disturbances. Saline
(and/or lactated Ringer solution) should be given at
an initial rate of 1 — 2 L/hour (to maintain urinary out-
put between 100 — 200 mL/hour) until normovolaemia
is reached. Thus during the first three days patients
can accumulate 6 — 12 litres of fluid and 600 — 1200
mmol of sodium (33).

Hypercatabolic status

Severe acute necrotizing pancreatitis creates
a catabolic stress state promoting a systemic inflam-
matory reaction (SIRS — systemic inflammatory res-
ponse syndrome). Resting energy expenditure is inc-
reased by 75 - 150 % of predicted energy expenditu-
re values (7,10), with high protein catabolic rate, glu-
coneogenesis and lipolysis (5), resulting in nutritional
deterioration and persistent negative nitrogen balan-
ce (associated with worse clinical outcome). Malnut-
rition may aggravate the course of the disease in
acute pancreatitis (32). Because of impossibility to
recognize the actual severity of acute pancreatitis at
its onset and because of hypovolaemia with subse-
quent splanchnic ischaemia, all patients on admissi-
on should be considered as potentially progressing to
severe pancreatitis (33). Most (~ 80 %) patients have
mild disease without requiring any artificial nutritional
support. It is often sufficient for mild acute interstitial
(oedematous) pancreatitis suffices often to be mana-
ged using only intravenous hydratation (0.9% saline
solution) since recovery occurs rapidly. On the other
hand, severe acute pancreatitis is always associated
with significant hypercatabolism and thus early nutri-
tional support is an indispensable part of complex
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mych zmén v arteridlnim krevnim tlaku), nasledkem
pak je porucha pankreatické a splanchnické mikrocir-
kulace (33). Krevni pratok pankreatem poklesne o 50
— 75 % bezprostfedné po vzniku akutni pankreatitidy.
V Casné fazi akutni pankreatitidy se sou¢asné objevu-
ji pokles zalude¢niho a stfevniho krevniho pritoku
a zvySeni zanétlivych mediatord, coz jsou u akutni
nekrotizujici pankreatitidy vyznamné patogenetické
faktory zalude¢niho a stfevniho poskozeni (16,18,61).
Vysledna ischemie je pravdépodobné zodpovédna
u plvodné mirné pankreatitidy za dal$i progresi
Vv nekrozu parenchymu. DalSim nasledkem splanch-
nické hypoperfuze s intestinalnim po$kozenim je naru-
plikace a multiorganové selhani. Bylo prokazano, Ze
Casna intenzivni parenteralni nahrada tekutin muize
témto porucham zabranit. Fyziologicky roztok (a/nebo
Ringeruv roztok s laktatem) by mél byt podavan poca-
te€ni rychlosti 1 — 2 I/ hod. (aby se udrzela hodinova
diuréza 100 — 200 ml) az do upravy hypovolemie.
V prvnich tfech dnech mlze pacient akumulovat 6 —
12 litrG tekutin a 600 — 1200 ml natria (33).

Hyperkatabolicky stav

TéZzka akutni nekrotizujici pankreatitida vytvari kata-
bolicky stres, ktery podporuje systémovou zanétlivou
reakci (SIRS - systemic inflammatory response syn-
drome, syndrom systémové zanétlivé odpovedi). Kili-
dovy energeticky vydej se zvySuje o 75 — 150 % nale-
zitych tabulkovych hodnot (7,10). Dochazi k vyraznému
katabolismu proteinli, ke glukoneogeneze a lipolyze
(5), coz vede ke zhorSeni nutricniho stavu a setrvalé
negativni dusikové bilanci (spojené s horsi prognézou).
Malnutrice muze dale zhorsit pribéh akutni pankreati-
tidy (82). Vzhledem k tomu, Ze na po¢atku onemocné-
ni neni mozno spolehlivé rozpoznat tiZi akutni pankre-
atitidy a vzhledem ke vstupni hypovolemii s naslednou
splanchnickou hypoperfuzi a ischemii, méla by byt pfi
prijeti kazda akutni pankreatitida povazovana za
potencialné tézkou (33). VétSina nemocnych (~ 80 %)
ma mirnou formu onemocnéni nevyzadujici zadnou
nutri€ni podporu. U mirné akutni intersticialni (edema-
t6zni) pankreatitidy vétSinou postaci pouhé podani
intravendznich krystaloidu (fyziologicky roztok), které
vede Kk rychlé upravé stavu. AvSak na druhou stranu
téZka akutni pankreatitida je vzdy spojena s vyznam-
nym hyperkatabolismem, a proto je asna nutri¢ni pod-
pora nepostradatelnou soucasti komplexni terapie
(8,35,44,48,49,50,55,56,59,60). Jak v prabéhu parente-



treatment (3,35,44,48,49,50,55,56,59,60). Both in
parenteral and enteral nutrition, it is mandatory to
control hyperglycaemia to decrease the risk of infec-
tive complications. It is also extremely important to
avoid overfeeding (35).

Parenteral and enteral nutrition in acute
pancreatitis

To avoid meal-stimulated pancreatic exocrine sec-
retion, patients with acute pancreatitis are initially
withdrawn from oral feeding. Total parenteral nutrition
has been widely used as the standard practice for
providing artificial nutrition to patients with severe
acute pancreatitis. Parenteral nutrition does not sti-
mulate pancreatic exocrine secretion and intravenous
nutrition with lipids is well tolerated unless there is an
increase in the plasma triacylglycerol (triglyceride)
concentrations (2,17,32). However, total parenteral
nutrition is associated with increased risk of catheter-
related sepsis, increased cost, and other possible
disadvantages are considered (exaggerated stress
response, increased gut permeability, immunosupp-
ressive effect) (2,46). Early studies of total parenteral
nutrition were poorly controlled, non-randomized and
often retrospective (50). Some later prospective non-
randomized studies have suggested that early use of
total parenteral nutrition can decrease morbidity and
lethality in severe pancreatitis (19,47). Recently,
Chandrasegaram et al. (8) found that body composi-
tion could be preserved by total parenteral nutrition
(for 14 days) in severe acute pancreatitis without
sepsis and recent surgery. Eckerwall et al. (12) analy-
zed 99 patients retrospectively and recommended,
after initial fluid resuscitation, total parenteral nutrition
to improve final outcome (enteral nutrition served as
a complement in 29 % of patients). However, some
other studies did not prove any beneficial effect of
total parenteral nutrition for the course of acute panc-
reatitis (45,46).

The failure of earlier studies to clearly demonstrate
a clinical benefit with the use of total parenteral nutri-
tion in severe acute pancreatitis led to investigation of
other techniques of nutritional support (35,50,56).
According to most studies published so far, enteral
nutrition is safe, feasible, less costly and may also
reduce complications, maintain gut barrier integrity
and decrease bacterial translocation (35,50,51). Ani-
mal studies found that early intra-jejunal enteral nutri-
tion does not stimulate entero-hormone- and pancre-
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ralni, tak i enteralni vyZivy je nezbytné zvladnout pfi-
padnou hyperglykemii, aby se sniZzilo riziko infek&nich
komplikaci. Nezbytné je také vyvarovat se predavko-
vani nutri€énimi substraty (tzv. overfeeding) (35).

Parenteralni a enteralni vyziva u akutni
pankreatitidy

Aby se zabranilo stimulované exokrinni pankreatické
sekreci, je nemocnym s akutni pankreatitidou v uvodu
zastaven peroralni pfijem potravy. K zajisténi umélé
vyzivy pacientl s téZkou akutni pankreatitidou byla
jako standardni metoda pouZzivana totalni parenteralni
vyZiva. Nestimuluje exokrinni pankreatickou sekreci
a také intravendzni podani tukovych emulzi je dobfe
tolerovano, pokud neni zvySena sérova koncentrace
triacylglyceroll (triglyceridl) (2,17,32). AvSak podava-
ni totalni parenteralni vyZivy je spojeno se zvySenym
rizikem katetrové sepse, predstavuje vy3Si financni
naklady a zvazovany jsou i jeji dal§i mozné nevyhody
(zesileni stresové odpoveédi, zvySena stfevni permea-
bilita, imunosupresivni efekt) (2,46). Plvodni klinické
studie nebyly kontrolované, randomizované a mnohdy
byly retrospektivni (50). Nékteré pozdéjsi prospektivni
nerandomizované studie ukazaly, Ze Casné podani
totalni parenteralni vyzivy mize snizit morbiditu a leta-
litu téZzké akutni pankreatitidy (19,47). Nedavno Chan-
drasegaram et al. (8) zjistili, Ze u t&zké akutni pankre-
atitidy (bez sepse a nutnosti aktualniho chirurgického
zakroku) muze totdlni parenterdlni vyziva, podavana
po 14 dni, udrZet télesné sloZeni. Eckerwall se spolu-
pracovniky (12) retrospektivné analyzoval 99 nemoc-
nych a uzavira, Zze po uvodni Upravé hypovolemie
krystaloidy totalni parenteralni vyziva zlepSuje vysled-
nou prognézu nemocnych (u 29 % pacientu byla jako
doplhkova podavana enteralni vyziva). AvSak dalsi
publikované prace pfiznivy efekt totalni parenteralni
vyzivy na pribéh akutni pankreatitidy neprokazaly
(45,46). Skutecnost, ze puvodni studie jasné neproka-
zaly pfiznivy UCinek totalni parenteralni vyzivy u t&zké
akutni pankreatitidy, vedla k tomu, Ze byly zkoumany
i dalsi zpusoby mozné nutri¢ni podpory (35,50,56).
Podle vétsiny az dosud publikovanych praci se ukaza-
lo, Ze enteralni vyZiva je u akutni pankreatitidy prove-
ditelna, bezpetnd, méné nakladna a ze také muize
redukovat po€et komplikaci, zachovat integritu barié-
rové funkce stfeva a snizit bakteridlni translokaci
(85,50,51). Experimentalni studie ukazaly, ze ¢asné
intrajejunalni podani enteralni vyZivy nestimuluje exo-
krinni pankreatickou sekreci ani tvorbu a vydej entero-
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atic juice secretion (43), the rate of pancreatic secre-
tion is inversely related to the distance from the pylo-
rus of the point of infusion (23). Similarly, human stu-
dies found that continuous feeding in the jejunum
does not stimulate exocrine pancreatic secretion (but
maintains gallbladder contraction) (22,57). Two recent
studies showed that enteral nutrition at a slow infusi-
on was well tolerated by both naso-jejunal and naso-
gastric route, and naso-gastric feeding did not lead to
recurrence or worsening of pain in severe acute panc-
reatitis (11,24). Caution should be used when admi-
nistering naso-gastric nutritional formula to patients
with impaired consciousness because of risk of aspi-
ration of refluxed food (54). Nevertheless, most aut-
hors still recommend the naso-jejunal route over the
naso-gastric one (32). There is no difference in use of
semi-elemental or polymeric formula for enteral nutri-
tion in acute pancreatitis (53). Data on polyunsatura-
ted fatty acids, “immune-enhanced” or glutamine-
enriched formulas are still controversial (9,13,26,54).
Probiotics used as supplements in enteral nutrition
may further decrease pancreatic infective complicati-
ons and number of surgical interventions in severe
acute pancreatitis (4,38,41).

In an experimental setting, there was no significant
change in intestinal permeability in the early stage of
severe acute necrotizing pancreatitis (15), thus sug-
gesting a window of opportunity for therapeutic inter-
ventions to prevent the later-observed increase in gut
permeability, which could result in improved intestinal
microcirculation.

Abou-Assi et al. (1), out of 156 admissions within
12 months, randomized 53 patients with severe
acute pancreatitis for jejunal elemental (26 persons)
or parenteral feeding (27 subjects). Enteral nutrition
was less effective in meeting estimated nutritional
requirements (54 vs 88 %) but metabolic and septic
complications were significantly lower (1). O’Keefe et
al. (37) found that enteral nutrition is effective in pro-
viding substrates for the increased metabolic needs
as massive rise in the splanchnic flux of amino acids
during acute pancreatitis and compartmentation bet-
ween the splanchnic and systemic circulation were
reached by enteral nutrition during acute pancreati-
tis. Olah et al. (39) randomized 48 patients with acute
pancreatitis (out of 89 admitted) into parenteral and
naso-jejunal enteral groups. The rate of septic com-
plications (infected pancreatic necrosis) was lower in
the enteral group. Similarly according to other ran-
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hormon (43), pankreaticka sekrece je nepfimo umer-
na vzdalenosti mista podani enteralni vyzivy od pyloru
(23). V souladu s témito experimentalnimi nalezy i kli-
nicke studie prokazaly, Ze kontinualni podani enteralni
vyZivy do jejuna nestimuluje exokrinni pankreatickou
sekreci (ale udrzuje kontinudlni kontrakci Zluéniku)
(22,57). Dvé studie z nedavné doby ukazaly, Zze ente-
ralni vyziva v pomalé infuzi je dobre tolerovana jak pfi
nasojejunalnim, tak i nasogastrickém podani. Nasoga-
stricka vyZiva nevedla u téZké akutni pankreatitidy ke
zhor$eni nebo znovuobjeveni se bolesti (11,24).
U nemocnych s poruchou védomi je tfeba pfi nasoga-
strickém podani opatrnosti pro riziko aspirace nutri¢-
niho pfipravku (54). Nicméné vétSina autorl stale
doporucduje nasojejunalni podani pfed nasogastrickym
(382). U akutni pankreatitidy nebyl zjistén rozdil mezi
podanim oligopeptidického a polymerniho nutri€niho
pfipravku (53). Literarni udaje tykajici se pouziti poly-
nesaturovanych mastnych kyselin, ,imunonutri¢nich
pfipravkd® a glutaminem obohacené vyzivy jsou stale
kontroverzni (9,13,26,54). Ukazuje se, Ze probiotika,
jako doplnék enteralni vyZivy, mohou u tézké akutni
pankreatitidy snizit pankreatické infekéni komplikace
a pocet chirurgickych intervenci (4,38,41). V experi-
mentu nebyly v &asné fazi téZké akutni pankreatitidy
zjistény zadné signifikantni zmény ve stfevni permea-
bilité (15), to by ukazovalo na moznost ¢asné terapeu-
tické intervence k prevenci zvySeni stfevni propust-
nosti, pozorované v pozdéjSich fazich onemocnéni.
Tim by bylo moZno zlepsSit i stfevni mikrocirkulaci.
Abou-Assi a spolupracovnici (1) z celkového poctu
156 prijatych v pribéhu 12 mésicl randomizovali 53
pacientll s téZkou akutni pankreatitidou k enteralni
(26 osob) nebo parenteralni vyzivé (27 nemocnych).
Enteralni vyZiva byla méné ucinna v pokryti nutri¢nich
pozadavkl (54 vs 88 %), ale byla spojena s niz8im
vyskytem metabolickych a septickych komplikaci (1).
O’Keefe et al. (37) zjistili, ze pfi enteralni vyzivé
u akutni pankreatitidy je podani substratt k pokryti
zvySenych metabolickych potfeb natolik u¢inné, ze
vede k vyznamnému zvySeni splanchnického pratoku
aminokyselin a kompartmentizaci splanchnicke
a systémové cirkulace. Olah et al. (39) randomizovali
48 nemocnych s akutni pankreatitidou (z celkového
poctu 89 pfijatych) k parenteralni nebo enteralni vyzi-
vé. Pocet septickych komplikaci (infikovanych pan-
kreatickych nekréz) byl niz8i pfi enteralni vyzivé.
Podobné i podle dalSich randomizovanych studii
(27,58,62) enteralni vyZiva pfiznivé ovliviiovala systé-



domized studies (27,58,62), total enteral nutrition
moderated the acute phase response, improved
disease severity and clinical outcome (despite
unchanged pancreatic injury on CT scan). However,
in another randomized trial enteral feeding vs no nut-
ritional support failed to demonstrate any effect of
enteral nutrition on markers of the inflammatory res-
ponse (42).

The clinical trials published to date are mostly of
a small size, and thus the results must be interpreted
with caution. Clinical heterogeneity in the form of age,
aetiology and especially severity of pancreatitis point
to the possibility of bias (2,9). Many beliefs are deri-
ved from physiological studies and are not supported
by evidence from prospective trials (32).

The early stage of severe acute necrotizing panc-
reatitis is always associated with paralytic ileus and
fluid sequestration into the third space. So that ente-
ral feeding is usually not feasible for the first few
days. Only in patients with an intact gastrointestinal
tract could enteral nutrition be considered the prefer-
red route of nutritional support. Data on early enteral
nutrition in case of prolonged paralytic ileus are still
controversial (52). Some authors recommend combi-
nation of total parenteral nutrition with small amount
of a low-fat enteral nutrition in case of prolonged
paralytic ileus, infused continuously into the jejunum
according to tolerance (up to 10 — 20 mL/hour) (33),
serving just as nutrition for the gut itself and to pre-
serve the barrier function of the intestine. Most ran-
domized studies comparing total parenteral and
enteral nutrition, started enteral feeding 48 - 72
hours after admission (after completing the Ranson
or Glasgow scoring system and after initial fluid
resuscitation). To facilitate placement of the naso-
jejunal tube, a self-propelling distal umbrella- (Zadak)
and spiral-end (21) were designed. Another sugges-
ted possibility is trans-nasal endoscopic placement
of a feeding tube (36). In patients with vomiting
and/or gastric outlet obstruction, a double lumen
gastric-decompression jejunal-feeding tube system
was recommended (35).

Guidelines on nutrition in acute pancreatitis

All major guidelines emphasize that early vigorous
intravenous hydratation is of foremost importance
(3,32,34,40,54). The ESPEN guidelines (32) stated
that past clinical emphasis on the need for “gut rest”
in order to decrease pancreatic stimulation has to be
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movou zanétlivou odpovéd akutni faze, zlepSila tizi
onemocnéni a progndzu (prestoze nedoslo ke zméné
pankreatického postizeni podle CT vySetreni). AvSak
nékteré dalSi uvefejnéné studie, porovnavajici enteral-
ni vyzivu a Zadnou nutri€ni podporu, neprokazaly
zadny pfiznivy efekt enteraini vyzivy na ukazatele
akutni zanétlivé odpovédi (42).

Az dosud publikované klinické prace byly vétSinou
malé svym rozsahem a musi byt interpretovany opa-
trné. Klinicka heterogenita pacientl jednotlivych stu-
dii ve véku, etiologii a zejména pak tizi pankreatitidy
mulze byt zdrojem zavadéjicich chyb (bias) (2,9).
Mnoha presvédceni klinikl jsou odvozena z fyziolo-
gickych pokusu a nejsou podporena dukazy z pro-
spektivnich studii (32).

Casna faze t&2ké akutni nekrotizujici pankreatitidy je
vzdy spojena s paralytickym ileem a sekvestraci teku-
tin do tfetiho prostoru. Proto totalni enteralni vyziva
neni v prabéhu prvnich dnl proveditelna. Pouze paci-
enti s funk&énim gastrointestinalnim traktem jsou kan-
didaty enteralni nutrice. Udaje tykajici se ¢asné ente-
ralni vyzivy v pfipadé protrahovaného paralytického
ileu jsou stale kontroverzni (52). Nékteri autofi doporu-
Cuji u protrahovaného paralytického ileu kombinovat
totalni parenteralni vyzivu s malym mnozstvim nizko-
tukové enteralni vyZzivy, podle tolerance kontinualné
podavané do jejuna (rychlosti az 10 — 20 mil/hod.) (33).
Takovéto podani ma slouzit jako vyziva pro vlastni
stfevo a ma pfispét k zachovani bariérové funkce stre-
va. VétSina randomizovanych studii, srovnavajicich
totalni parenteralni a enteralni vyzivu, zacina enteralni
vyzivu zpravidla za 48 — 72 hodin po pfijeti (tedy po
stanoveni prognézy podle Ransonovych kritérii nebo
Glasgow Scoring System a po vstupni infuzni upravé
hypovolemie). K usnadnéni umisténi nasojejunalni
sondy do spravné polohy byly navrZzeny propulzni
sondy s destni¢ky (Zadak) nebo se spirdlou na svém
konci (21). Jini autofi navrhli vyuzit k zavedeni nasoje-
junalni sondy transnasalni endoskopie (36). U nemoc-
nych se zvracenim a/nebo poruchou evakuace zalud-
ku byly doporu€eny dvojlumindlni sondy pro gastrické
odsavani a jejunalni podavani enteralni vyzivy (35).

Doporuéené postupy k zajisténi vyzivy u akutni
pankreatitidy

V8echny hlavni doporu¢ené postupy zdUrazniuji, ze
nejvétsi dllezitost ma ¢asné a rychlé intravenézni
podani dostate¢ného objemu tekutin (3,32,34,40,54).
Doporuceni Evropské spole€nosti parenteralni
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revised. The nutritional management of patients with
acute pancreatitis is now guided by four main prin-
ciples: a) the altered metabolism should be corrected
by an adequate nutrient supply; b) to avoid iatrogenic
complications (particularly those related to overfee-
ding); c) to reduce pancreatic stimulation to subclini-
cal levels (whether this is an important factor, remains
to be demonstrated); and d) to attenuate the overall
systemic inflammatory response. Nutritional support
is essential in severe acute pancreatitis. The route of
nutrient delivery (parenteral/enteral) should be deter-
mined by patient tolerance. The enteral route should
be attempted in all patients (32). Many patients will
require a combination of enteral and parenteral nutri-
tion (32,34,40). Both British (54) and Japanese guide-
lines (40) point out that the use of enteral feeding may
be limited by the ileus. If this persists for more than
five days, parenteral nutrition will be required (3,54).
The presence of complications (pancreatic ascites,
fistula formation or pancreatic fluid collection) is not
a contraindication to enteral feeding (32). Nutritional
requirements should comprise the appropriate energy
(~ 25 - 30 kcal/’kg body weight/day), proteins (1.2 —
1.5 g/kg body weight/day), saccharides (3 — 6 g/kg
body weight/day corresponding to blood glucose
concentration, with aim < 10 mmol/L) and lipids (up to
2 g/kg body weight/day corresponding to blood tria-
cylglycerolaemia, with aim < 12 mmol/L) (32). When
total enteral nutrition is not possible (e.g. prolonged
paralytic ileus), it is recommended to combine paren-
teral nutrition with a small content of elemental diet
(10 = 30 mL/hour) continuously perfused to the jeju-
num (32).

Recent meta-analyses of the literature

Very little controlled, prospective data are availab-
le that could form the basis for evidence-based gui-
delines (32). Lately, Heinrich et al. (14), in an eviden-
ce-based analysis, noted that the management of
acute pancreatitis was still based on speculative and
unproven paradigms in many centres. None of the
evaluated medical treatments could be recommen-
ded (as the level of evidence A). Nevertheless the
authors stated that patients with acute pancreatitis
should receive early enteral nutrition (level of eviden-
ce B). Monographs on evidence-based medicine
(46,50) stated that both parenteral and enteral nutri-
tional support reduces lethality (level of evidence B)
and that enteral nutrition is safer than parenteral,
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a enterdlni vyzivy (ESPEN) (32) uvadéji, ze je treba
revidovat dfivéjSi pozadavek ,stfevniho klidu®“, ktery
byl v minulosti zdlrazfiovan ve snaze snizit stimulaci
pankreatu. Nutri¢ni léCba se nyni fidi Ctyfmi hlavnimi
principy: a) korigovat alterovany metabolismus doda-
nim potfebnych nutrientd; b) vyvarovat se iatrogen-
nich komplikaci (zejména spojenych s predavkovanim
nutricnimi substraty); c) sniZit pankreatickou sekreci
na subklinickou uroven (zda to je vyznamny faktor, je
tfeba jeSté doresit); a d) zmirnit celkovou systémovou
zanétlivou odpovéd. Cestu pro podani vyzivy (paren-
teralni/enteralni) je tfeba zvolit individualné podle
tolerance pacienta. O enteralni pfistup je tfeba se
pokusit u vSech nemocnych (32). Stav mnoha paci-
entl vyzaduje kombinovanou enteralni a parenteralni
vyzivu (32,34,40). Britské (54) i japonské (40) doporu-
¢ené postupy poukazuji na to, Zze pouziti enterdlni
vyzivy mlze byt limitovano paralytickym ileem. Pokud
ileus pretrvava déle nez pét dnu, je tfeba podat
parenteralni vyzivu (3,54). Prfitomnost komplikaci
(pankreatogenni ascites, vznik pistéle nebo pankrea-
ticka tekutinova kolekce) neni kontraindikaci enteralni
vyzivy (32). K zajisténi nutricnich pozadavku je tfeba
podat nalezitou energii (~ 25 — 30 kcal/kg télesné
hmotnosti/den), proteiny (1,2 — 1,5 g/kg/den), sacha-
ridy (3 — 6 g/kg/den, s ohledem na glykemii a s cilem
zajistit jeji hodnoty < 10 mmol/l) a lipidd (az 2
g/kg/den, se zohlednénim sérovych triacylglyceroll
a s cilem udrzet jejich koncentraci < 12 mmol/l) (32).
Pokud neni totalni enteralni vyziva mozna (napf. pro
protrahovany paralyticky ileus), je doporu¢eno kom-
binovat parenteralni vyZivu s malym mnozstvim ente-
ralni vyzivy (10 — 30 ml/hod.) s vyuzitim elementarni-
ho pfipravku, kontinualné podavaného do jejuna (32).

Soucasné meta-analyzy publikovanych praci

K dispozici je jen velmi mélo kontrolovanych pro-
spektivnich studii, které by mohly byt zékladem pro
doporuceni zalozend na dikazech (evidence-based
guidelines) (32). Heinrich et al. (14) ve své nedavné
analyze zalozené na dikazech (evidence-based ana-
lysis) upozornili, ze se IéCba akutni pankreatitidy
v mnoha centrech stale je$t& opira o spekulativni
a nepotvrzena paradigmata. Zadny z hodnocenych
[éCebnych postupt nemuze byt bezvyhradné doporu-
¢en (na urovni prikaznosti A). Nicméné autofi uvade-
jl, Ze pacienti s akutni pankreatitidou by méli dostat
Casnou enteralni vyzivu (stupen prikaznosti B).
Monografie mediciny zaloZzené na dikazech (46,50)



especially because of reduction of complications
(level of evidence A). Marik & Zaloga (28) published
their meta-analysis of six studies (comprising 263
patients) on parenteral and enteral nutrition, inclu-
ding papers (1,20,30,39,58) mentioned among
others in this review. Enteral nutrition is associated
with lower incidence of infection but there was no
difference in lethality or non-infective complications
(28).

A Cochrane review (2) out of 104 studies found
only two papers (20,30) suitable for further evaluati-
on. Kalfarentzos et al. (20) compared 18 patients with
enteral and 20 persons with parenteral nutrition in
severe acute pancreatitis. One patient died in the
enteral and two in the parenteral subgroup. Enteral
nutrition was associated with lower risk of total and
septic complications. McClave et al. (30) found ente-
ral nutrition (16 patients) more beneficial compared
to parenteral nutrition (16 patients) in mild acute
pancreatitis or acute flare of chronic pancreatitis. The
Cochrane review stated the following implications for
practice: although there is a trend towards reducti-
ons in the adverse outcomes of acute pancreatitis
after administration of enteral nutrition, clearly there
are insufficient data to draw firm conclusion concer-
ning the effectiveness and safety of enteral versus
parenteral nutrition. Another implication for research
was provided: further trials are required with suffici-
ent size to account for clinical heterogeneity and to
measure all relevant outcomes in order to examine
the effectiveness and safety of enteral versus paren-
teral nutrition (2).

Recently, McClave et al. (29) reviewed 27 randomi-
zed controlled clinical trials (out of 119 articles scree-
ned). Meta-analysis of 7 trials showed that use of
enteral nutrition was associated with a significant
reduction in infective morbidity and length of hospital
stay but with no effect on lethality when compared
with use of parenteral nutrition. Total parenteral nutri-
tion provided early within 24 hours of admission was
shown to worsen the outcome, whereas parenteral
nutrition administrated later after full-volume resusci-
tation appeared to improve outcome when compared
standard therapy (29).

In conclusion

Despite of all the progress and gathered literature
data, early enteral nutrition in severe acute pancreati-
tis has still been found to be controversial. In contrast
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konstatuji, Ze jak parenterdlni, tak i enteralni nutricni
podpora snizuji letalitu (stupen prakaznosti B) a ze
zejména pro niz8i pocet komplikaci (stupef prikaz-
nosti A). Marik & Zaloga (28) publikovali meta-analyzu
6 studii srovnavajicich parenteralni a enteralni vyzivu
(zahrnujicich 263 nemocnych), véetné publikaci
(1,20,30,39,58) uvedenych mezi jinymi v tomto pre-
hledu. Enteralni vyZiva byla spojena s menSim
poctem infek&nich komplikaci, nebyl vSak zjistén roz-
dil v letalité a neinfek&nich komplikacich (28). Analyza
Cochrane Library (2) z celkového poctu 104 studii
nasla pouze dvé publikace (20,30) vhodné k dalsimu
hodnoceni. Kalfarentzos se spolupracovniky (20)
porovnaval u tézké akutni pankreatitidy 18 nemoc-
nych s enteralni a 20 osob s parenteralni vyZivou.
Jeden pacient zemrel ve skuping enterdlni a dva
nemocni ve skuping parenteralni vyZivy. Enteralni
vyziva byla spojena s nizSim rizikem celkovych
a infek&nich komplikaci (20). McClave et al. (30) zjisti-
li, Ze enteralni vyZiva (u 16 pacientl) byla prospésnéj-
§i nez parenteralni vyziva (16 osob) u lehké akutni
pankreatitidy nebo u akutniho vzplanuti chronické
pankreatitidy. Analyza Cochrane Library nabizi tyto
zaveéry pro praxi: prestoze je trend k redukci poctu
komplikaci akutni pankreatitidy pfi enteralni vyzivée,
neexistuji dostatecné doklady, které by umoznily for-
mulovat jasné zavéry tykajici se ucinnosti a bezpec-
nosti enteralni oproti parenteralni nutrici. Zavéry pro
vyzkum konstatuji, Ze jsou tfeba dalSi studie s dosta-
te€nym pocCtem osob, které by objasnily klinickou
heterogenitu a zhodnotily vSechny vyznamné zavéry
a prezkoumaly u€innost a bezpe€nost enteralni opro-
ti parenteralni vyzivé (2).

V nedavné publikaci McClave et al. (29) hodnotili 27
randomizovanych kontrolovanych studii (z celkového
poctu 119 vyhledanych ¢lanku). Meta-analyza 7 studii
ukazala, ze enterdlni vyziva (ve srovnani s parenteral-
ni) je spojena se signifikantnim snizenim infek&nich
komplikaci a délkou hospitalizace, ale hema vliv na
letalitu. Pokud je totalni parenteralni vyZziva podana
¢asné, v pribéhu prvnich 24 hodin po pfijeti, je spoje-
na s horsim vysledkem. Je-li podéna pozdéji, po Uplné
Upravé hypovolemie, zda se Ze zlepSuje prognézu
nemocnych ve srovnani se standardni [é¢bou (29).

Zavérem
Pres veskery dosazeny pokrok a velké mnoZstvi

shromazdénych literarnich Udaju je otazka casné
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to clinical studies, in daily routine clinical practice, not
so much the insertion of naso-jejunal fine bore tube
but its maintenance in the correct position during the
early acute phase is not feasible (due to vomiting and
paralytic ileus). Even more, introduction of a larger
volume of enteral nutrition formula remains a problem
in the early stages of severe acute pancreatitis (due to
atony of the stomach and paralytic ileus of the upper
gastrointestinal tract). At the beginning, during the
early acute state, volume resuscitation by intravenous
crystalloids (0.9% saline) is mandatory. According to
our experience colloids are seldom needed. Once
normovolaemia is reached (usually after the first 24 —
48 hours), total parenteral nutrition should be started
in severe acute pancreatitis. The use of intravenous
lipids is safe (in triacylglycerolaemia < 3.5 mmol/L).
Enteral nutrition by means of a fine bore tube should
replace parenteral feeding in severe acute pancreati-
tis once the ileus is resolved (usually after another 48
— 72 hours).
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