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I n t r o d u c t i o n. Acute pancreatitis (AP) is the 
third most common acute surgical disorder of ab-
dominal organs [1]. Most patients suffer from its mild 
form wherein oral feeding might be initiated almost 
immediately subject to its tolerance [2]. For patients 
suffering from severe acute pancreatitis (SAP), it is 
essential to provide timely and adequate nutritional 
support due to high catabolic activity resulting from 
local and systemic inflammation leading to a negative 
nitrogen balance [3].

Enteral feeding (EF) is assumed to help prevent-
ing bacterial translocation resulting from impaired 

barrier function of the intestinal mucosa and reduce 
the risk of infectious peripancreatic necrosis and se-
verity of the systemic inflammatory response (SIR) 
[4, 5]. This is why quite a few studies have shown 
advantage of EF over parenteral feeding during SAP 
[6–10], which has finally changed the paradigm of 
the treatment of this disease [11]. EF can be ad-
ministered via a nasogastral (NG) or a nasojejunal 
(NJ) tubes. The first work dedicated to safety of NG 
feeding during SAP was done 20 years ago [12]. 
In 2005, the first randomized controlled study was 
carried out, based on the findings of which it was 
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The OBJECTIVE of the study was to identify factors independently influencing intolerance to early enteral feeding via 
a nasogastric and nasojejunal tube in patients during the early phase of severe acute pancreatitis. 
METHODS AND MATERIALS. An open, randomized, controlled, cohort study was carried out. Out of 64 patients with 
predictors of severe acute pancreatitis, a cohort with severe form was isolated, in which 16 patients received nasogas-
tric and 15 patients – nasojejunal feeding. The enteral feeding intolerance criteria were: discharge via the nasogastric 
tube >500ml at a time or >500ml/day compared to total enteral feeding administered during 24 hours, intensified pain 
syndrome, abdominal distension, diarrhea, nausea and vomiting. Indicators featuring prognostic significance were identi-
fied using the logistic regression technique. The null hypothesis was rejected at p<0.05.
RESULTS. The presented findings demonstrate that a more severe multiple organ failure (SOFA – OR – 1.283, 
95 % CI 1.029–1.6, p=0.027), the operative day (OR – 4.177, 95 % CI 1.542–11.313, p=0.005) increase while the 
nasojejunal route of nutrients delivery decreases (OR – 0.193, 95 % CI 0.08–0.4591, p≤0.001) the incidence of large 
residual stomach volumes. Postpyloric feeding reduces the risk of developing pain syndrome (OR – 0.191, 95 % CI 
0.088–0.413, p≤0.001), abdominal distension (OR – 0.420, 95 % CI 0.203–0.870, p=0.002), nausea and vomiting 
(OR – 0.160, 95 % CI 0.069–0.375, p≤0.001).
CONCLUSION. During severe acute pancreatitis, multiple organ dysfunction, the nasogastric route of enteral feeding 
delivery, and the fact of a surgery increase independently the risk of developing large residual stomach volumes. In case 
of severe acute pancreatitis, the nasogastric route of nutrients administration increases the development of such mani-
festations of enteral feeding intolerance as nausea, vomiting, pain intensification, and abdominal distension. In patients 
with severe acute pancreatitis, the nasoejunal route of administration of nutrients is preferable.
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concluded that there is no difference between NG 
and NJ feeding in terms of mortality, tolerance, or 
the length of stay [13]. Subsequent studies supported 
the results obtained [14, 15]. Materials of these stud-
ies were summarized in meta-analyses that said that 
NG administration of nutrients in SAP patients is an 
effective method to improve their nutritional status 
[16–18]. However, there are still many outstand-
ing questions today [19] concerning selection of the 
method of enteral feeding administration to SAP pa-
tients. There is no conclusive evidence of advantage, 
disadvantage, or equivalence of NG vs. NJ modes of 
enteral tube feeding during SAP [20], because analy-
sis of the performed investigations found numerous 
methodological drawbacks, first of all, absence of 
a consensus criterion of SAP definition [21]. The 
relevance of our study is determined by the fact that 
most research papers had been completed before the 
AP classification was revised to identify, in addi-
tion to existent forms, the moderately severe form, 
such patients being previously classified as SAP, 
and lack of information about factors influencing 
feeding intolerance (FI) in SAP patients.

The objective was to identify factors that indepen-
dently influence the intolerance of early enteral feeding 
via a nasogastric and nasojejunal tube in intensive care 
unit (ICU) patients at an early stage of SAP.

M e t h o d s  a n d  m a t e r i a ls. An open, randomized, con-
trolled, cohort study was carried out in the ICU of Medical and 
Sanitary Unit «Neftyanik» in Tyumen from November 2012 to 
October 2018. The inclusion criteria were: the AP diagnosis and 
presence of at least predictor of a severe illness. The exclusion 
criteria were: an age older than 80 years, terminal chronic diseases, 
pancreatogenic shock – lactate >4 mmol/L, the necessity to use 
adrenergic agonists to maintain average arterial blood pressure 
over 70 mm Hg. AP was diagnosed based on the characteristic 
clinical pattern supported by laboratory and instrumental tests [1]. 
As predictors associated with the development of severe AP, the 
following were used: C-reactive protein (CRP) >150 mg/L, sever-
ity according to Acute Physiology And Chronic Health Evaluation 
(APACHE) II >8, and SOFA score >2 [22]. The APACHE-II and 
SOFA scales were additionally used for dynamic assessment of 
severity of the status and multiple organ dysfunction during the 
observation period.The EF route was selected using the ‘envelope’ 
technique at a ratio of one to one. Later, out of 64 patients included 
in the study, a cohort of SAP patients was singled out. Of them, 16 
patients received NG EF and 15 – a NJ tube inserted with the help 
of an endoscope. The EF formula was standard, isocaloric, enriched 
with dietary fiber (Nutricomp Standard Fiber, BBraun, Germany). 
Enteral feeding was initiated within the first 12–24 hrs. of admis-
sion to ICU. The observation period lasted for five days. In the NJ 
group, a nasogastral tube was inserted additionally. Regardless of 
the point of tube insertion, the feeding formula was administered 
continuously by dripping. In case of nasogastric feeding, gastric 
decompression was performed every 6 hrs. In the second group, 
gastric decompression was continuous. Feeding started at a rate of 
15 ml/hrs that was increased by 15 ml/hrs each day. The prescribed 
volume of enteral feeding was 250 ml/day for the first day and 
increased by 250 ml/day each day depending on the subject to toler-
ance. If nausea, vomiting, increasing pain, instantaneous discharge 
via the nasogastric tube >500 ml/hr occurred, the rate was halved 
or the feeding was terminated unless the above symptoms resolved. 

After intolerance symptoms were reversed, the feeding rate was 
gradually increased to the previous rate. On all the patients who 
underwent surgery during the observation period, the following 
operation was performed: abdominal drainage via laparoscopic 
incision under total intravenous anesthesia with myoplegia and 
mechanical ventilation. Statistical processing of data was carried 
out with the help of SPSS – 22 software package. After the normal-
ity of distribution check using the Shapiro – Wilk test, the results 
were presented as the mean and mean root square deviation (M±σ) 
or the median and quartiles Me (Q25; Q75). Both parametric and 
non-parametric tests were used for comparison between the groups. 
Indices possessing the predictive power were identified with the 
help of logistic regression. The null hypothesis was rejected at 
p<0.05.

R e s u l t s. The clinical and laboratory character-
istics of the patients are given in table 1. 

The formed groups of NG and NJ feeding were 
comparable in terms of age, the content of C-reactive 
protein during the first 48 hours, condition severity 
on the day of admission (table 1) and during the fol-
lowing five days (table 2). Table 2 shows the percent-
age of patients who had this FI sign or other. A sign 
was assumed to be present if occurred at least once 
during the entire observation period. Pain syndrome, 
gastric residual volume (GRV), nausea and vomiting 
were statistically more frequent in the NG group while 
there was no statistically significant difference in other 
FI symptoms.

There was no statistically significant difference 
between the groups as regards the number of patients 
who were operated on (table 2); in most cases, surgery 
was performed on day three from admission to ICU 
(table 3).

Table 3 shows changes in the recorded parameters 
during five days. We can see from the table that the 
APACHE II and SOFA scores did not change statisti-
cally significantly during the entire observation period 
and displayed no statistically significant differences 
between the NG and NJ groups. GRV was found to 
occur statistically more frequently on day three due to 
patients who received nasogastric tube feeding. Pain 
syndrome that required to reduce the nutrient adminis-
tration rate was statistically significantly more severe 
on days two, three, and four in the NG group. In the 
same group, nausea and vomiting statistically occurred 
more frequently on day one, three, and four, while 
abdominal distension – on day one. There were no 
statistically significant fluctuations of diarrhea in the 
groups. Logistic regression established the variables 
that independently influence the risk of FI (table 4). 
We can observe from the findings presented that a 
more severe multiple organ dysfunction, the day of 
surgery and the method of nutrients delivery have an 
impact on the incidence of large GRV. Pain syndrome 
occurs more frequently in case of NG feeding, while 
NJ feeding is associated with rarer abdominal disten-
sion, nausea and vomiting.

D i s c u s s i o n. One of the main factors preventing 
application of NG tube feeding in AP patients is the 
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belief that it affects the pancreatic exocrine function 
because it is known that enteral feeding of any type 
stimulate pancreatic secretion in healthy humans [23, 
24]. At present, there is convincing evidence that in AP 
patients, the rate of secretion of pancreatic enzymes 
into duodenum is not only considerably lower than 
in healthy humans, but is inversely proportional to AP 
severity [25]. The facts suggest that during AP, dam-
aged acinar cells are not capable to respond properly 
to physiological stimuli in case of nasogastric tube 
feeding. Our study has discovered that the APACHE-II 
score render no influence on the incidence FI, which is 
in agreement with the recently published findings by 
U. Gungabissoon et al. [26]. The independent factors 
influencing high GRV among our SAP patients were 
progressing multiple organ dysfunction, which does 
not contradict the existent studies [27], the day of sur-
gery, and feeding via a nasogastric tube. Intensification 
of pain syndrome, abdominal distension, nausea and 
vomiting were associated with NG feeding (table 4). 
FI incidence over the entire observation period of our 
study amounted to 23.87  %, but the percentage of 

patients who experienced a FI episode at least once 
was high (table 2). Our findings differ from existent 
ones where FI was observed only in 20 % of patients 
approximately. Such difference could be explained by 
the fact that in the known studies, not all clinical signs 
of FI were recorded, and in those papers, most patients 
had a moderately severe illness because multiple organ 
dysfunction occurred only in 4.3–23  % of patients. 
Besides, surgical activity equaled to 4.3–37.5 % in pre-
viously published papers vs. 90.3 % in our study. It is 
known that the surgery performed on abdominal organs 
may be a cause of FI [28, 29]. Finally, a semi-elemental 
formula was used for feeding in the existent studies 
[30], though the recent Cochrane review of 2015 did 
not find evidence supporting any one particular enteral 
formula [31]. The retrospective study of 2018 carried 
out in Japan demonstrated no clinical benefit of us-
ing an elemental formula compared to semi-elemental 
or polymer formula in AP patients [32]. In our study, 
we have proven that at an early stage of SAP some 
factors influence FI independently. The regularity we 
have identified is of particular relevance in patients 

T a b l e  1

Clinical and laboratory characteristics of the patients included in the clinical study

Index SAPa (n=31)
SAP nasogastric feeding 

(n=16)
SAP nasojejunal feeding 

(n=15)
P

Sex, m/f 21/10 11/5 10/5

Age, years 41 (35.5; 57) (44.62±12.75) (47.2±13.17) 0.892e

Shapiro – Wilk test, p 0.032 0.146 0.122

CRPb24, mg/L (87.68±51.82) (75.02±53.74) (101.33±47.78) 0.373

Shapiro – Wilk test, p 0.334 0.315 0.144

CRP48, mg/L 181 (159.5; 200) (183.12±48.55) 175 (155; 203) 0.993e

Shapiro – Wilk test, p 0.011 0.298 0.043

Operations, % 90.32 93.75 86.66 0.801g

APACHE-IIc, score (the first 24 hrs.) (7.32±3.99) (6.5±2.82) (8.2±4.9) 0.498f

Shapiro – Wilk test, p 0.301 0.255 0.575

SOFAd, score (the first 24 hrs.) 2 (1; 3) 1.5(1;2) 3 (1; 3.5) 0.356e

Shapiro – Wilk test, p 0.001 0.011 0.007

MV >12 but <24hrs., patientsh 4 2 2 –

N o t e: a – SAP-severe acute pancreatitis; b – C-reactive protein; 24 – the first 24 hrs. of admission; 48 – the second day;  
c – Acute Physiology And Chronic Health Evaluation; d – Sepsis-related Organ Failure; e – Kruskal–Wallis test; f – ANOVA; g – 
Pearson’s chi-squared test; h – mechanical ventilation not associated with anesthetic support that lasted for more than 12 hrs., 
but less than 24 hrs.

T a b l e  2

The fraction of patients with feeding intolerance signs and the severity of the condition for the entire observation 
period with nasogastric and nasojejunal tube feeding for severe acute pancreatitis

Group Surgeries, % GRVa, % Pain, %
Nausea, 

Vomiting, %
Distension, 

%
Diarrhea, %

Shapiro –
Wilk Test, p

APACHE-IIb 
Score

Shapiro –
Wilk Test, p

SOFAc Score

SAPd NGe 93.75 87.5* 93.75 87.5 75 6.25 0.037 9 (5;12) <0.001 2(1;4)

SAP NJf 86.66 53.33 53.33 40 60 20 0.093 (9.05±4.83) 0.001 3(1;4)

p 0.505 0.036 0.015 0.006 0.372 0.333 – 0.526h – 0.260h

SAP all 
patients

90.32 70.96 74.19 64.51 67.74 12.9 0.006 9 (6;12) <0.001 2(1;4)

N o t e: a – gastric residual volume; b – Acute Physiology And Chronic Health Evaluation (for 5 days); c – Sequential Organ 
Failure Assessment (for 5 days); d – severe acute pancreatitis; e – nasogastric tube feeding; f – nasojejunal tube feeding; g – 
Pearson’s chi-squared test; h – Mann – Whitney U test.
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with SAP and stress hyperglycemia, in which there is 
a statistically significant increase in urinary nitrogen 
excretion [33], due to the possibility of personalized 
nutrition selection. In future, it is necessary to carry 
out a study to get an answer to the question whether 
the type of formula and form of the disease influence 
formation of FI in such patients and to continue look-

ing for methods that can verify since when the enteral 
feeding can be initiated and what its volume should be 
[34, 35]. The current guidelines determine the priority 
of NJ feeding only when the risk of aspiration is high, 
GRV is high, or there is a pyloric block; in other cases, 
NG feeding should be performed [36]. Based on our 
findings, the NJ feeding has an advantage of the NG 

T a b l e  3

The severity of the condition, multiple organ dysfunction, the fact of the operation and the clinical manifestations  
of feeding intolerance in the first 5 days of treatment in ICU with nasogastric and nasojejunal tube feeding  

for severe acute pancreatitis

Index Type of Feeding Day 1 Day 2 Day 3 Day 4 Day 5 p

APACHE-IIa NGd Score (6.5±2.8) (9.43±4.3) (10.0±5.5) (9.1±5.1) (8.1±4.6) 0.236f

Shapiro – Wilk Test, p 0.255 0.72 0.52 0.249 0.762 –

NJe Score (8.2±4.9) (10.9±4.2) (12.3±5.3) (8.8±4.9) (8.1±4.6) 0.513f

Shapiro – Wilk Test, p 0.575 0.126 0.987 0.868 0.126 –

p 0.243h 0.362h 0.736h 0.886h 0.973h –

All Score (7.3±3.99) (10.1±4.3) (9.7±5.3) (8.9±4.9) (8.1±4.6) 0.12f

Shapiro – Wilk Test, p 0.301 0.793 0.476 0.212 0.167 –

SOFAb NG Score 1.5 (1; 2) 3 (1; 5.5) (3.5±2.8) (1.9±1.9) 2 (0; 4) 0.423g

Shapiro – Wilk Test, p 0.011 0.038 0.249 0.067 0.025 –

NJ Score 3 (1; 3.5) (3.4±2.0) 3 (2; 5.5) (2.7±2.1) 2 (0.5; 4.5) 0.579g

Shapiro – Wilk Test, p 0.007 0.07 0.032 0.083 0.024 –

p 0.154i 0.763i 0.952i 0.773h 0.904i –

All Score 2 (1; 3) 3 (2; 4) 2 (2; 5) 2 (1; 4) 2 (0; 4) 0.119g

Shapiro – Wilk Test, p 0.001 0.065 0.038 0.023 0.005 –

Surgery NG % 0 25 43.75 18.75 6.25 0.011k

NJ % 0 20 40 20 6.66 0.041k

p – 0.739j 0.833j 0.930j 1.0k –

All % 0 22.5 41.9 19.35 6.45 0.001k

GRVc NG % 31.25 37.5 75 37.5 31.25 0.064j

NJ % 6.66 13.33 40 6.66 20 0.141k

p 0.171k 0.124j 0.048j 0.083k 0.474k –

All % 19.35 25.80 58.06 22.58 25.80 0.006j

Pain NG % 43.75 56.25 62.5 56.25 25 0.253j

NJ % 20 6.66 26.66 20 6.66 0.527k

p 0.157j 0.006k 0.045j 0.038j 0.333k –

All % 32.25 32.25 45.16 38.70 16.12 0.459r

Nausea, vomiting NG % 50 31.25 62.5 50 25 0.192j

NJ % 13.33 13.33 26. 0 6.66 0.286k

p 0.029j 0.233j 0.045j 0.002k 0.333k –

All % 32.25 22.58 45.16 25.80 16.12 0.561j

Abdominal distension NG % 43.75 37.5 50 37.5 18.75 0.443j

NJ % 6.66 20 46.66 26.66 6.66 0.043k

p 0.037k 0.283j 0.853j 0.519j 0.6k –

All % 25.8 29.03 48.38 32.25 12.9 0.362j

Diarrhea NG % 6.25 0 0 0 0 1.0

NJ % 0 0 6.66 13.33 6.66 0.792k

p 1.0 – 0.484 0.226 0.484 –

All % 3.22k 0 3.22k 6.45k 3.22k 0.562k

N o t e: a – Acute Physiology And Chronic Health Evaluation, b – Sequential Organ Failure Assessment, c – gastric residual 
volume, d – nasogastric tube feeding; e –nasojejunal tube feeding, f – ANOVA, g – Kruskal–Wallis test, h – Student’s t-test, 
i – Mann–Whitney U test, j – Pearson’s chi-squared test, k – Fisher’s exact test.
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feeding during SAP thanks to reduction of non-fatal 
complications typical for NG feeding.

C o n c l u s i o n. The fact of surgery, multiple organ 
dysfunction and nasogastric way of delivering nutri-
ents independently rise the incidence of high gastric 
residual volumes during severe acute pancreatitis. The 
nasogastric way of nutrient administration during se-
vere acute pancreatitis leads to a higher incidence of 
such manifestations of enteral feeding intolerance as 
nausea, vomiting, pain intensification, and abdominal 
distension. In patients suffering from severe acute pan-
creatitis, the nasojejunal way of nutrients administra-
tion is preferable. 
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