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The study was aimed to evaluate the effectiveness of treating acute pancreatitis by early enteral nutrition and selective introduction of
nutritional mixtures directly into the initial sections of the jejunum, bypassing the duodenum.

A comprehensive treatment method for acute pancreatitis was developed based on the use of a pancreatoduodenal catheter.
The method focuses on preventing intestinal failure syndrome by isolating the duodenum and preventing any liquid from entering it while ensuring the
selective introduction of glucose-saline solutions and/or enteral nutritional mixtures directly into the initial sections of the jejunum. Several Russian
clinics are currently conducting the research approved by local ethics committees. This article presents preliminary results from the data analysis. The
study included moderate to severe forms (according to the 2012 Atlanta classification) of acute biliary pancreatitis without indications for endoscopic
retrograde cholangiopancreatography, as well as alimentary-alcoholic pancreatitis. The first group of patients received standard therapy according to the
2020 clinical guidelines of the Russian Society of Surgeons. The second group received standard therapy combined with the new selective enteral nutrition
method. The observation period lasted until the end of the hospital treatment, including five mandatory visits and a final visit to the physician. A follow-
up survey was conducted three months or more after discharge to identify delayed episodes of acute pancreatitis complications, focusing on the incidence
of infectious complications and surgical interventions.

A total of 148 patients were treated. Patients were evenly distributed by etiology, gender, age, and body mass index. The analysis revealed that
the number of patients with infectious complications decreased from 19.3% in the comparison group to 6.67% in the study group (p=0.041). The number
of patients requiring surgical interventions was 5.0% in the study group compared to 19.3% in the comparison group (p=0.017).

The study demonstrated that the use of the new method in the comprehensive treatment of acute pancreatitis, including early enteral
feeding at the onset of the disease, may improve the course of the disease by reducing the incidence of infectious complications and the number of
necessary surgical interventions.
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AP — acute pancreatitis

BMI — body mass index

COVID-19 — novel coronavirus disease

ERCP — endoscopic retrograde cholangiopancreatography

INTRODUCTION

Acute pancreatitis (AP) is a serious disease, the
treatment costs of which in the United States alone
amount to 2.6 billion dollars per year. The incidence
of AP tends to increase, and the outcomes of
treatment of this pathology have not changed
fundamentally over the past decade [1-4]. The
annual prevalence of AP is, according to various
sources, from 23 to 50 per 100 thousand of the
population; it is believed that by 2050 this figure may
reach 105-125 per 100 thousand [4]. According to
existing estimates, mortality in AP ranges from 11%
to 15.6%; but in severe forms of AP it is more than
30%, and according to some data it increases to 57%
[5-8]. At the same time, the mean age of those
suffering from AP has decreased to 30-54 years, and
the current mortality rates indicate that this
pathology is socially significant [4, 5].

Among the factors negatively affecting the
treatment outcomes of AP, multiple organ dysfunction
syndrome (MODS) due to systemic inflammatory

EPST — endoscopic papillosphincterotomy
MODS — multiple organ dysfunction syndrome
SIRS — systemic inflammatory response syndrome

response  syndrome (SIRS) and infectious
complications leading to severe purulent lesions
mainly of the retroperitoneal space, which are often
accompanied by sepsis, are usually distinguished [8, 9].
The source of infection is considered to be the
intestinal microflora; the question of the prevalence of
the small or large intestine in the process of
translocation of bacterial flora through abdominal
effusion, lymph or blood, remains debated [10, 11].
High demand for energy, microelements and nutrients,
both for ongoing autolytic inflammation and for
combating purulent complications, have led in the last
10 years to the abolition of the “starvation” doctrine in
favor of mandatory use of nutritional preparations,
which has reduced mortality in severe forms of AP by
almost 2 times [12]. At the same time, the data of a
meta-analysis demonstrated that the enteral method
of nutrient media delivery is better than the parenteral
one [13, 14]. The main reason for the positive effect is
considered to be the fact that the supply of nutrients to
the intestinal cavity leads to protection of the mucous
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membrane epithelium from necrosis and improves its
barrier function, and thus prevents the translocation of
bacterial flora from the intestinal lumen to the
retroperitoneal tissue, leading to its infection [11, 15].
Most data indicate a positive effect of early enteral
feeding, reducing the risk of various complications and
mortality [16]. The method of introducing nutritional
mixtures remains debatable: through the mouth or
using a nasogastric or nasointestinal tube [13]. The
literature notes the advantage of nasointestinal
administration of nutrient media, since this allows
avoiding neurohumoral stimulation of the excretory
function of the pancreas, and thus achieving its rest.
However, the complexity and cost of the manipulation
itself negatively affects the use of this technique. The
ease of placement and low cost of a nasogastric tube
are leveled by pathophysiological aspects; and the risk
of regurgitation of gastric contents with the
development of pneumonia cannot be excluded [17,
18].

In the clinical study of patients with moderate to
severe forms of AP, we proposed a variant of early
enteral nutrition. The developed method combined a
number of conditions, such as disconnecting the
duodenum from the flow of both gastric and small
intestinal contents, and creation of controlled low
pressure in this segment with active drainage of the
lumen. In this way we achieved the prevention of
acidification of the environment and prevented the
activation of enzymes, reduced the production of
both cholecystokinin and secretin, preventing

MauueHTbl co cpenHei
nT X on, (=
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neurohumoral stimulation of the exocrine function
of the gland. Reduction of intraluminal pressure due
to active aspiration stimulated the outflow of both
bile and pancreatic juice into the intestinal lumen
[19, 20]. On the other hand, separation with the help
of catheter balloons, drainage of the stomach and
jejunum prevented the reflux of intestinal contents,
mixing of bacterial flora. Thus, the selective feeding
method recreated all those physiological parameters
that were disrupted in the first phase of AP, provided
topical administration of nutritional mixtures and
prevented reflux.

The aim of the study was to evaluate the
effectiveness of the early selective enteral nutrition
method in the treatment of patients with moderate
and severe forms of AP.

MATERIAL AND METHODS

We are conducting an open, prospective,
randomized trial in 6 cities of the Russian Federation
and 7 clinical centers. The clinical trial protocol was
developed in accordance with GCP (2006) and ISO
14155:2020 standards. Before the work began, the
plan was agreed upon with each institution, and
approval was obtained from the local ethical
committee of the clinics. This article presents the
interim results of the analysis of the data obtained.

Participants in the research are patients with
moderate to severe AP, according to 2012 revision of
the Atlanta classification of acute pancreatitis [21]

(Fig. 1).
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Fig. 1. Scheme of randomization trial of patients with acute pancreatitis

I Ipynna 1: CranaapTHoe neyenue + «CenekTuBHoe nmauue»l

I lpynna 2: CraHaapTHOe neveHue |

Notes: OIl — acute pancreatitis; 3IICT — endoscopic papillosphincterotomy; 9PXIII' — endoscopic retrograde cholangiopancreatography
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The study included patients with AP within the
first 4 days from the onset of the disease and no more
than 48 hours from the beginning of hospitalization.
To determine the severity, generally accepted
prognostic scales (BISAP, RANSON, CTSI, SOFA)
were used. If at the time of inclusion there were
insufficient data to establish the severity, a
combined criterion was used, which included the
presence of SIRS and the presence of local
complications according to the results of computed
tomography. The research included patients with AP
of non-biliary and biliary etiology without
indications for endoscopic retrograde cholangio-
pancreatography (ERCP). Before randomization,
non-inclusion criteria were assessed, including the
presence of previous AP attacks, malignant
neoplasms of the hepatopancreatoduodenal region,
duration of pain syndrome more than 4 days,
duration of hospitalization more than 48 hours,
presence of purulent septic inflammation, novel
coronavirus infection (COVID-19), age of patients
less than 18 or more than 80 years, pregnancy, Child-
Pugh class B and C cirrhosis, peptic ulcer in the acute
stage, concomitant severe comorbid background.

The exclusion criteria were as follows:
withdrawal of consent by the patient; violation of the
trial protocol; development of adverse and serious
adverse events associated with the use of the
selective enteral nutrition method, development of
complications and (or) diseases not associated with
the underlying disease, but capable of influencing its
course. Both groups received standard infusion and
antisecretory  therapy, according to the
recommendations of the Russian Society of Surgeons
[22]. Additionally, all the patients had a nasogastric
or nasointestinal tube inserted to provide fluid and
enteral formula. In the study group (Group 1),
nutrition was carried out bypassing the duodenum,
while in the comparison group (Group 2) it was
performed orally or through a gastric tube. The
Isycath® catheter was developed to perform
selective enteral nutrition and active aspiration from
the lumen of an isolated section of the duodenum
(Fig. 2). Both Russian and international patents (RU
2761080 C1, WO 2021/137739 Al) have been
obtained, as well as a registration certificate for the

Translated by E.V. Trushina

Fig. 2. Catheter “Isycath”. 1 — channel for inflating balloons 7, 5; 2 —
General channel for providing selective enteral nutrition; 3 —
manipulative channel, connecting with pump for VAC-therapy, 4 —
distal part of the catheter placed in proximal part of jejunum; 5,7 —
inflatable balloons isolating part of the duodenum around the
papilla; 6 — openings of manipulative channel 3; 8 — openings in
channel 2 for draining of the stomach

medical device (RZN 2022/19981). The function of
the catheter is to isolate a section of a hollow organ,
in this case the duodenum, around the Ilarge
duodenal papilla, wusing inflatable balloons.
Moreover, the design ensures communication
between the sections of the hollow organ above and
below the isolated area, bypassing this area. To
prevent stagnation of the contents in the isolated
area, a separate manipulation channel is opened in
it, which is connected to a controlled negative
pressure pump. To perform active aspiration, we set
the parameters to 20-60 mm Hg.

The procedure for inserting the original catheter
in Group 1 patients was always performed with
endoscopic assistance and medical intravenous
sedation. The manipulation of catheter placement
was standard and similar to that used for insertion of
nasointestinal feeding catheters for prolonged
nutrition. The difference being that it was not
necessary to insert the endoscope to the Treitz
ligament together with the catheter, the whole
manipulation consisted of its direction from the
lumen of the stomach towards the duodenum; for
this purpose, several guide threads were fixed and
passed into the jejunum using a clamp. The
guidewire technique for catheter placement was not
widely used, since this requires additional
specialized X-ray equipment which was not always
available in emergency care. A mandatory condition
was the location of the upper balloon immediately
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behind the pyloric sphincter. The correct positioning
of the probe was controlled both endoscopically
during insertion and radiographically. After the
physician had verified the correct positioning of the
Isycath catheter, the balloons were inflated (Fig. 3).
As can be seen from the presented radiograph, the
design of the probe allows for isolation of the
duodenum from other parts of the gastrointestinal
tract, aspirate duodenal contents from this area, and
also makes possible early selective administration of
nutritional formula, bypassing this area.

Fig. 3. X-ray examination of contrast selective dispersion in stomach
and in proximal part of jejunum marked by arrows, without
spreading in duodenum

Early feeding was started 48 hours after the
medical history was established. To assess the
patient's tolerance to enteral nutrition, 1 liter of
glucose-salt mixture was administered. For the next
24 hours, we started to introduce a high-calorie
mixture; given that there are no recommended
elemental or semi-elemental enteral nutrition
media, we focused on the daily energy requirement
based on the established values of 30-35 kcal/kg/day.
Enteral nutrition was initiated with a trial
administration of 100-150 ml, followed by an hour-
long break to assess patient perception (absence of
nausea and vomiting, presence of peristaltic waves

Translated by E.V. Trushina

during auscultation of the intestine), followed by
drip administration into the main channel of the
catheter (Fig. 2). To assess its effectiveness,
parameters such as the number of patients with
infectious complications and the number of patients
who underwent surgical operations were analyzed. If
inclusion and/or non-inclusion criteria were violated
after randomization, the patient was excluded from
the analysis.

All patients recruited into the research, according
with compliance with inclusion and non-inclusion
criteria, were initially stratified based on the etiology
of severe AP: biliary, non-biliary. Central
randomization was performed using pre-prepared
block randomization tables.

Data analysis was performed using the standard
t-test for quantitative parameters such as age, body
mass index (BMI), etc. To analyze non-quantitative
parameters such as etiology, gender, presence of
multiple organ dysfunction syndrome (MODS) and
SIRS, infectious complications, frequency of surgical
manipulations, mortality, a comparison of
proportions was performed using the online
calculator:
https://www.socscistatistics.com/tests/ztest/default
2.aspx. In all cases, two-sided tests were used. A p-
value of 0.05 was used to assess statistical
significance.

All the patients who underwent treatment
according to the protocol were interviewed after 3
months or more to identify delayed infectious
complications.

RESULTS

A total of 148 patients were studied, of which 31
patients (20.9%) were excluded from the data
analysis due to non-compliance with the inclusion
and/or non-inclusion criteria. The reasons for
exclusion from the data analysis are presented in
Table 1.

Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(3):365-374.

https://doi.org/10.23934/2223-9022-2024-13-3-365-374

370



@)evso |

Table 1
Analysis of patient’s exclusion due to violation of
protocol

Translated by E.V. Trushina

(MODS) were observed with approximately the same
incidence in both groups. At the same time, the
presence of these complications was more often
observed among patients in Group 1 (Table 3).

Table 3

Presence of systemic inflammatory response syndrome
(SIRS), multiple organ dysfunction syndrome (MODS)
during the 24 h after randomization

Reason for excluding these patients Number of exclusion cases,
from the analysis n (%)
Discrepancy in diagnosis 9(29.0)
COVID-19 4(12.9)
Presence of non-inclusion criteria” 14 (45.2)
Serious violations of protocol ** 4(12.9)
Total 31 (100)

Notes: * — presence of infectious complications at the time of inclusion,

choledocholithiasis, sepsis, serious comorbid background; ** — failure to
place the tube, failure to ensure control and non-functioning of the tube.
HKBW 19 — novel coronavirus infection detected within the first 10 days
from the onset of acute pancreatitis

Thus, 117 patients were included in the analysis
of the research results. The patients' condition was
analyzed according to how they were randomized in
the study. 60 patients were randomized to Group 1
with standard therapy and selective enteral nutrition
bypassing the duodenum; 57 - in Group 2 with
standard therapy and enteral nutrition (Table 2).

Table 2
Characterization of patient’s cohorts randomized in
trial

Group 1 Group 2 p
MODS in the first 24 hours 27.45% 18.75% 0.306
Patients with SIRS in the first 74.55% 70.00% 0.603
24 hours

Notes: MODS - multiple organ dysfunction syndrome; SIRS - systemic
inflammatory response syndrome

To assess AP severity, a number of prognostic
scales, as well as the volume of infusion therapy were
used (Table 4).

Table 4
Comparison of acute pancreatitis severity in groups by
usage of prognostic scales and volume of resuscitation
therapy

Indicators Group 1, n=60 Group 2, n=57 p

Gender Male Female Male Female |0.977

37 |61.67% 23 |38.33% 35 |61.40% 22 |38.60%

Etiology Biliary Non-biliary Biliary Non-biliary [ 0.767

14 |23.33% 46 |76.67% 12 |21.05% 44 |77.19%

Group 1 Group 2 p

BISAP 3.08 2.75 0.806
Ranson 4.01 3.96 0.703
CTSI 492 411 0.211
SOFA 3.98 3.21 0.621
Volume of infusion | First 48 hours 6.64 6.47 0.364
therapy (L)

Second 48 5.28 5.26 0.959

hours

Mean age 46.69 48.16 0.599
Mean 27.35 28.46 0.263
body mass

index

As can be seen from Table 2, the groups are fairly
well balanced in terms of gender, age, etiology,
weight and height indicators; no statistically
significant difference was observed between the
groups for any of them (p>0.05).

The patients were evenly distributed in terms of
disease severity at the time of inclusion in the study,
as SIRS and/or multiple organ dysfunction syndrome

Notes: BISAP — bedside index of severity in acute pancreatitis; Ranson —
the oldest prognostic score indicating the probability of a fatal outcome;
CTSI — computer tomography severity index; SOFA — sequential organ
failure assessment

As can be seen from the data obtained, the
severity of pancreatitis was no less than moderate,
while there was no statistically significant difference
between the study group and the comparison group.
The volume of infusion therapy administered in the
intensive care unit also indirectly confirmed the
severity of the patients' condition, and corresponded
to national recommendations; no deviation was
observed between the groups.
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When analyzing the complication rate data in
Group 2, the obtained results were consistent with
the data of domestic and foreign literature [16, 17].
Comparative analysis of the data showed a
significant decrease in the infection rate: from
19.30% of patients in Group 2 who developed
infectious complications to 6.67% in Group 1
(p=0.041). An indirect indicator of treatment
effectiveness was the persistence of MODS for 96
hours or more after hospitalization. Such cases were
less common in Group 1 (Table 5), despite the fact
that the opposite situation was observed at the
beginning of hospitalization (Table 3). According to
the recommendations, in the presence or suspicion
of purulent-necrotic parapancreatitis, the treatment
tactics were determined collegially and, as a rule, it
started with minimally invasive ultrasound-guided
drainage procedures followed by laparo-lumbotomy
in case of sequestrum formation. Overall, there was
a significant reduction in the number of patients
undergoing surgery and the total number of surgeries
performed in Group 1: 3 patients (5%) in Group 1
versus 11 patients (19.3%) in Group 2 (p=0.017), a
total of 5 and 23 surgeries, respectively.

Table 5
Comparison of treatment results of patients with
acute pancreatitis

Group 1, n=60 Group 2, n=57 p

n % n %

Infection 4 6.67 11 19.30 0.041

Multiple organ
dysfunction syndrome >
96 hours from inclusion
in the study

10 16.67 15 26.32 0.203

Number of patients who
underwent surgical 3 5.00 11 19.30 0.017
procedures

Number of surgeries
performed

When interviewing patients 3 months or more
after discharge from the hospital, 1 case of
rehospitalization was identified in Group 2 due to
staged sanitation of purulent complications of AP.

Translated by E.V. Trushina

DISCUSSION

Early enteral nutrition has proven its
effectiveness in preventing the development of
infectious complications of acute pancreatitis [13,
14]. All the taken therapeutic measures are aimed at
restoring the peristalsis of the gastrointestinal tract.
Nevertheless, the incidence of complications
remains at a fairly high level, which indicates the
presence of a number of unresolved problems. In
particular, with the existing approaches to the
introduction of nutritional mixtures, the passage of
the stomach contents through the duodenum is
maintained. Recommended drainage of the upper
gastrointestinal tract at the onset of the disease
mainly consists of placing a nasogastric tube. Tubes
inserted endoscopically behind the Treitz ligament
are suitable for feeding due to their diameter, but are
not suitable for the outflow of contents; thus, the
contents of the small intestine in the presence of
paresis are retrogradely thrown through the
duodenum into the stomach and from there are
drained out [5, 6, 22, 24]. These unresolved issues
play a significant role in the development of
intestinal failure syndrome, especially in the first 48
hours from the start of hospitalization [22, 24].
Therefore, the development of new methods is of
great importance.

CONCLUSION

During the study, it was possible to achieve a
uniform distribution of patients. One of the
important points was the fact that the included
patients were comparable in the time of onset,
etiology and severity of the disease, as evidenced by
the absence of statistically significant differences
between the groups (p> 0.05 in all cases). It is
important that all the patients were observed in the
intensive care unit when included in the research,
and there was no statistically significant difference
in the volume of infusion therapy (p> 0.05). At the
same time, the failure to achieve a statistically
significant difference for such indicators as mortality
and length of stay is quite natural, based on the
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sample size, as well as the experience of similar
international multicenter trials. However, a positive
trend and pattern that is strictly observed at all
stages of the study are extremely important. The
article presents a new method of early selective
nutrition, combining a number of functions:
passaging drainage of the stomach and initial
sections of the jejunum, active decompression of the
duodenum, selective delivery of enteral
nutritional mixtures. The developed method may be
of great importance in the treatment of phase 1 of
acute pancreatitis, as it is aimed at restoring

and

Translated by E.V. Trushina

peristalsis of the gastrointestinal tract, preventing
intestinal insufficiency syndrome and infectious
complications.

FINDINGS

Statistical data showed that the use of our
method of early selective enteral nutrition in the
treatment of patients with moderate and severe
forms of acute pancreatitis reduced the number of
infectious complications by 4 times (p=0.041), and
the number of surgeries - by almost 5 times
(p=0.017).

REFERENCES

1.

Peery AF, Crockett SD, Barritt AS, Dellon ES, Eluri S, Gangarosa LM, et al. Burden of Gastrointestinal, Liver, and Pancreatic Diseases in the
United States. Gastroenterology. 2015;149(7):1731-1741.e3. PMID: 26327134 http://doi.org/10.1053/j.gastro.2015.08.045

Fagenholz PJ, Fernandez-del Castillo C, Harris NS, Pelletier AJ, Camargo CA Jr. Direct medical costs of acute pancreatitis hospitalizations in the
United States. Pancreas. 2007;35(4):302-307. PMID: 18090234 http://doi.org/10.1097/MPA.0b013e3180cac24b

Fagenholz PJ, Castillo CF, Harris NS, Pelletier AJ, Camargo CA Jr. Increasing United States hospital admissions for acute pancreatitis, 1988-2003.
Ann Epidemiol. 2007;17(7):491-497. PMID: 17448682 http://doi.org/10.1016/j.annepidem.2007.02.002

Cho J, Petrov MS. Pancreatitis, pancreatic cancer, and their metabolic sequelae: projected burden to 2050. Clin Transl Gastroenterol.
2020;11(11):e00251. PMID: 33259158 http://doi.org/10.14309/ctg.0000000000000251

Revishvili ASh, Olovyannyy VE, Sazhin VP, Nechaev OI, Zakharova MA, Shelina NV, et al. Khirurgicheskaya pomoshch’ v Rossiyskoy Federatsii:
informatsionno-analiticheskiy sbornik. Moscow: FGBU NMITs khirurgii im. A.V. Vishnevskogo Publ.; 2019. (In Russ.)

6. Zatevakhin II, Tsitsiashvili MSh, Budurova MD, Altunin Al. Pankreonekroz (diagnostika, prognozirovanie i lechenie). Moscow; 2007. (In Russ.)

10.

1

—_

1

58

13.

14.

1

w

16.

1

<}

Marta K, Szab6 AN, Pécsi D, Varju P, Bajor ], Gédi S, et al. High versus low energy administration in the early phase of acute pancreatitis
(GOULASH trial): protocol of a multicenter randomised double-blind clinical trial. BMJ Open. 2017;7(9):e015874. PMID: 28912191
http://doi.org/10.1136/bmjopen-2017-015874

Leppdniemi A, Tolonen M, Tarasconi A, Segovia-Lohse H, Gamberini E, Kirkpatrick AW, et al. 2019 WSES guidelines for the management of
severe acute pancreatitis. World ] Emerg Surg. 2019;14:27. PMID: 31210778 http://doi.org/10.1186/s13017-019-0247-0

Boxhoorn L, Voermans RP, Bouwense SA, Bruno MJ, Verdonk RC, Boermeester MA, et al. Acute pancreatitis. Lancet. 2020;396(10252):726-734.
PMID: 32891214 http://doi.org/10.1016/S0140-6736(20)31310-6

Schmidt J, Rattner DW, Lewandrowski K, Compton CC, Mandavilli U, Knoefel WT, et al. A better model of acute pancreatitis for evaluating
therapy. Ann Surg. 1992;215(1):44-56. PMID: 1731649 http://doi.org/10.1097/00000658-199201000-00007

. Van Felius ID, Akkermans LM, Bosscha K, Verheem A, Harmsen W, Visser MR, et al. Interdigestive small bowel motility and duodenal bacterial

overgrowth in experimental acute pancreatitis. Neurogastroenterol Motil. 2003;15(3):267-276. PMID: 12787336 http://doi.org/10.1046/j.1365—
2982.2003.00410.x

. Parniczky A, Kui B, Szentesi A, Balazs A, Sziics A, Mosztbacher D, et al. Prospective, Multicentre, Nationwide Clinical Data from 600 Cases of

Acute Pancreatitis. PLoS One. 2016;11(10):e0165309. PMID: 27798670 http://doi.org/10.1371/journal.pone.0165309

Al-Omran M, Albalawi ZH, Tashkandi MF, Al-Ansary LA. Enteral versus parenteral nutrition for acute pancreatitis. Cochrane Database Syst Rev.
2010;2010(1):CD002837. PMID: 20091534 http://doi.org/10.1002/14651858.CD002837.pub2

YiF, Ge L, Zhao ], Lei Y, Zhou F, Chen Z, et al. Meta-analysis: total parenteral nutrition versus total enteral nutrition in predicted severe acute
pancreatitis. Intern Med. 2012;51(6):523-530. PMID: 22449657 http://doi.org/10.2169/internalmedicine.51.6685

. Dervenis C, Smailis D, Hatzitheoklitos E. Bacterial translocation and its prevention in acute pancreatitis. /| Hepatobiliary Pancreat Surg.

2003;10(6):415-418. PMID: 14714160 http://doi.org/10.1007/s00534-002-0727-5

Bakker OJ, van Santvoort HC, van Brunschot S, Ahmed Ali U, Besselink MG, Boermeester MA, et al. Pancreatitis, very early compared with normal
start of enteral feeding (PYTHON trial): design and rationale of a randomised controlled multicenter trial. Trials. 2011;12:73. PMID: 21392395
http://doi.org/10.1186/1745-6215-12-73

. Ioannidis O, Lavrentieva A, Botsios D. Nutrition support in acute pancreatitis. JOP. 2008;9(4):375-390. PMID: 18648127

Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(3):365-374.
https://doi.org/10.23934/2223-9022-2024-13-3-365-374

373



(@)By 40 | Translated by E.V. Trushina

18.

1

Nel

20.

2

—_

22.

23.

Petrov MS, Correia MI, Windsor JA. Nasogastric tube feeding in predicted severe acute pancreatitis. A systematic review of the literature to
determine safety and tolerance. JOP. 2008;9(4):440-448. PMID: 18648135

. Saluja AK, Bhagat L, Lee HS, Bhatia M, Frossard JL, Steer ML. Secretagogue-induced digestive enzyme activation and cell injury in rat pancreatic

acini. Am J Physiol. 1999;276(4):G835-842. PMID: 10198325 http://doi.org/10.1152/ajpgi.1999.276.4.G835
Yamamoto M, Reeve JR Jr, Green GM. Supramaximal CCK-58 does not induce pancreatitis in the rat: role of pancreatic water secretion. Am |
Physiol Gastrointest Liver Physiol. 2007;292(4):G964-974. PMID: 17158258 http://doi.org/10.1152/ajpgi.00338.2004

. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr MG, et al. Classification of acute pancreatitis-2012: revision of the Atlanta

classification and definitions by international consensus. Gut. 2013;62(1):102-111. PMID: 23100216 http://doi.org/10.1136/gutjnl-2012-302779
Ostryy pankreatit. Klinicheskie rekomendatsii. Versiya ot 09 oktyabrya 2020 g. (In Russ.) Available at: http://xn----9sbdbejx7bdduahou3a5d.xn--
plai/stranica-pravlenija/klinicheskie-rekomendaci/urgentnaja-abdominalnaja-hirurgija/ostryi-pankreatit-versija-sentjabr-2020.html
[Accessed Aug 20, 2024]

Kiselev VV, Petrikov SS, Zhigalova MS, Novikov SV, Shavrina NV, Yartsev PA. Restoration of Intestinal Propulsion in Patients With Severe Acute
Pancreatitis in the Conditions of the Resuscitation and Intensive Care Unit. Russian Sklifosovsky Journal of Emergency Medical Care.
2023;12(2):210-216. https://doi.org/10.23934/2223-9022-2023-12-2-210-216 (in Russ.)

Received on 07/11/2023
Review completed on 09/02/2024
Accepted on 05/06/2024

Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(3):365-374.
https://doi.org/10.23934/2223-9022-2024-13-3-365-374

374



