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Summary

Enteral nutrition in the early phase of predicted severe acute pancreatitis can be administered via a naso-
gastric or nasojejunal tube. Finding the most effective method in terms of daily balance, the volume of feeding
and residual gastric volume in the early period of moderate and severe acute pancreatitis is a current challenge.

The aim of the study was to estimate the efficacy of nasogastric and nasojejunal early enteral feeding during
the early phase of predicted severe acute pancreatitis.

Material and methods. The study was prospective, single-center, and randomized. The data were collected
from November 2012 to October 2018. The study included 64 ICU patients in the early period of acute pancre-
atitis exhibiting predictors of severity. During randomization, the patients were assigned to either nasogastric
(group 1) or nasojejunal (group 2) feeding for the next four days. The volume of enteral feeding on Day 1 was
250 ml/day, and on each successive day it was increased by 250 ml/day. During group allocation, the disease
severity and the way of nutrient administration were taken into account. Daily balance was calculated using
the difference between enterally administered and residual gastric volume. Statistical analysis was performed
using SPSS v.23 software package. The null hypothesis was rejected at P<0.05.

Results. The volume of enteral nutrition administered over 4 days did not differ between the study groups.
Patients with severe acute pancreatitis had significantly better nutrient absorption over 4 days when the post-
pyloric route was used (1.63+0.981/d) vs the nasogastric one (0.55+0.29 1/d) (P=0.001). In moderate pancreatitis,
the enteral nutrition absorption over 4 days did not differ (P=0.107) between the groups with nasogastric
(2.06+0.87 1/day) and nasojejunal (2.6+0.45 1/day) feeding.

Conclusion. Nasojejunal route is the preferred way to start enteral feeding in patients with severe acute
pancreatitis. In moderate acute pancreatitis, feeding can be initiated via the gastric route and only in case of
intolerance it should be switched to the nasojejunal one.
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Introduction term «acute gut injury». These changes can cause
feeding intolerance (FI) syndrome, when adequate

Acute pancreatitis (AP) can be associated with o tera] nutrition is impossible due to some clinical

abnormal motility, secretion, digestion, and intes-
tinal barrier function, which are grouped under the

reason (vomiting, high gastric residual volume
(GRV), diarrhea, gastrointestinal bleeding, entero-
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cutaneous fistula, etc.) [1]. Currently, there is no
single, clearly formulated set of signs and symp-
toms, as well as quantitative characteristics that
can confirm the diagnosis of FI and its severity.
Administration of enteral nutrition (EN) in severe
acute pancreatitis (SAP) associates with a signifi-
cant reduction in mortality [2, 3]. Enteral feeding
can be delivered via nasogastric (NG) or nasoejunal
(N]) tube. Several small prospective randomized
studies have shown that NG feeding is not inferior
to the NJ one in terms of infectious complications,
changes in inflammatory marker levels, and fre-
quency of analgesic use [4, 5]. To date, there is no
convincing evidence on the superiority, disadvan-
tages, or equivalence of nasogastric or nasojunal
enteral tube feeding regimens in SAP [6], so both
routes are acceptable. After the initiation of enteral
feeding, the issue of gradual increase of its volume
to achieve the target volumes becomes relevant.
The main goal is a proper increase in EN volume,
rather than strict adherence to the protocol with an
inappropriate increase in volumé with no regard to
its tolerability. In modern clinical practice, the GRV
measurement remains the easiest and most acces-
sible way to assess the feasibility of enteral feeding,
despite the fact that this test is not considered
mandatory for making a decision to start or stop
enteral feeding, especially if the residual volume is
less than 500 ml [7]. Most studies on early enteral
feeding in AP were done before a new type of AP,
moderately severe acute pancreatitis (MSAP), was
recognized in 2012 [8]. The lack of information on
the absorption of early enteral nutrition in patients
with predicted severe acute pancreatitis, depending
on the type of disease and routes of nutrient deliv-
ery with a gradual «as-per-protocol» increase of
nutrition volumes, makes our study relevant.

The aim of the study was to evaluate the effi-
cacy of nasogastric and nasojejunal early enteral
feeding in the early severe predicted phase of acute
pancreatitis.

Material and Methods

We performed a randomized single-center
study in the intensive care unit (ICU) of the
«Neftyanik» medical unit in Tyumen during the
period from November 2012 to October 2018. The
inclusion criteria were diagnosed acute pancreati-
tis and at least one predictor of severe course. The
exclusion criteria were age more than 80 years and
terminal chronic diseases. The diagnosis of acute
pancreatitis was made according to typical mani-
festations, confirmed by laboratory and instru-
mental tests [8]. C-reactive protein (CRP) > 150
mg/l, Acute Physiology And Chronic Health Eval-
uation (APACHE) 1II score >8, and Sepsis-related
Organ Failure (SOFA) score >2 were considered
predictors associated with severe acute pancreati-
tis [9]. The patient assignment to 2 groups was
done using the randomization envelope method.
The first group consisted of 33 patients who re-
ceived early (first 12-24 h after admission) EN via
the nasogastric tube. The second group included
31 patients with early EN solely via a nasogastric
tube placed endoscopically. Table 1 shows that the
groups are comparable in terms of age, severity of
multiple organ dysfunction (MOD), plasma CRP
concentration on day 1 and 48 h after admission.

Subsequently, the type of the disease accord-
ing to the classification adopted in 2012 was docu-
mented [8]. In the study groups, patients with SPAP
were assigned the «S» letter, and those with MSAP
— with the «M» letter (Table 1). Pairwise compari-
son of the study groups was performed.

The standard isocaloric formula enriched with
dietary fiber (BBraun Nutricomp Standard Fiber,
country of origin Germany) was used for enteral
feeding. The duration of study was four days. In the
second group the nasojejunal route was supple-
mented with the nasogastric one. The nutrition for-
mula was administered into the tube as a continu-
ous drip. Gastric decompression was performed

Table 1. Clinical and laboratory parameters of patients in the early period of predicted severe acute pancreatitis.

Parameter Values in groups

1,n=33 2,n=31 §,n=31 M,n=33 S1,n=16 Ml,n=17 S2,n=15 M2,n=16 P
Sex, male/female 20/13 19/12 21/10 18/15 11/5 9/8 10/5 9/7 —
Age, years 43+11 46(34;58) 41(35;57) 42+12 42+13 42+10 47+13 45+15  0.667
Shapiro-Wilk’s test 0.86 0.04 0.032 0.062 0.094 0.264 0.122 0.132 —
APACHE-II, points 5.1+2.8 6(4;10) 7.3£4.0 4(2;5) 6.5+2.9 3.6+2.1 5.5+4.9 5.4+3.6 0.002
Shapiro-Wilk’s test 0.169 0.027 0.301 0.001 0.239 0.333 0.575 0.11 —
SOFA, points 2(1;2) 2(1;3) 2(1;3) 2(1;2) 2(1;2) 2(1;2) 3(1;4) 1(1;2)  0.369
Shapiro-Wilk’s test 0.02 0.01 0.001 0.001 0.007 0.013 0.007 0.002 —
CRP24, mg/1 80.1+58.5 89.7+57.8 87.6+51.8 78(23;136) 72.8+54.8 85.6+64.7 101.2+47.8 77.2+67.6 0.934
Shapiro-Wilk’s test 0.057 0.173 0.334 0.015 0.225 0.171 0.144 0.055 —
CRP48, mg/l 183 181 181 181 182.4+50.2 195 175 181 1.0

(146; 203)  (155;203) (160;200) (141;203) (130;207)  (155;203) (152;189)

Shapiro-Wilk’s test 0.001 0.003 0.011 0.001 0.434 0.002 0.043 0.033 —

Note. For tables. 1-4, 1 — group 1, nasogastric tube feeding; 2 — group 2, nasojejunal tube feeding; S/M — number of patients
with severe/moderately severe acute pancreatitis. Subscripts represent group numbers. APACHE — Acute Physiology And Chronic

Health Evaluation; SOFA — Sepsis-related Organ Failure; CRP —

C-reactive protein. CRP24 — CRP level 24 hours after admission,

CRP48 — CRP level 48 hours after admission. P-values were derived from Kraskel-Wallis test.
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every 6 hours in nasogastric feeding. In the second
group, gastric decompression was continuous. The
initial rate of feeding was 15 ml/h, and then every sl 2l =2l &l K
subsequent day it was increased by 15 ml/h. The I
required volume of enteral nutrition for the first . e
day was 250 ml/day, and every subsequent day it © § el Bl = o |
was increased by 250 ml/day depending on tol- R E RS EEEES 2
erance. If nausea, vomiting, increased pain or na- g‘ % S E S g S % SINIE 2
sogastric tube discharge >500 ml/hour appeared, | I 1= R P B g
the rate was reduced by half, and if the above sl 12l z
symptoms persisted, the feeding was discontin- 23| 2 ~ < ol 2| £
ued. Later, after symptoms of food intolerance 18 g g g g e R §|
subsided, the rate was gradually increased to the gIE|° P Sl Rl =
previous values. The daily volume of enteral nutri- sl [°] |° S
tion and GRV were used to calculate the balance of sl gl 1 Lz lg
absorbed nutrition. b el 2] | 3 lg|s S
Statistical analysis was performed using the AERERER = E
SPSS-23 software package. After checking for distri- oy A ) Y N Y Y O
bution normality using the Shapiro-Wilk's test, the L3158 |<18l21815|E | =
results were presented as means with standard de- dige SPElREIPRIE g
viation M+o or medians with quartiles Me, (Q25; sl el = E é
Q75). Parametric and nonparametric criteria were = T P I P I e
used for group comparison. The null hypothesis -l 3 o gﬁ S ~ f 0[2lo %
was rejected at P<0.05. g‘ RIS § gé s § g§ 3 S|z
Results ED; 5 == Tg“,
= (5}
3 - * * ¥ )
The results obtained during 4 days of treat- =1 § [1B] 1 SIREN =1 ﬁ
ment in ICU are shown in Tables 2—4: Table 2 FldEuReEEEEEE &
describes the daily volume of enteral feeding, Table ‘§ - g 8| B |= 8
3 presents the daily GRV, and Table 4 displays the e REzRzERzZEE RS
.- .. Q éNQLQQQQQo+|Ng
balance between the enteral nutrition adminis- g e SlsleleEle|Zls | ¢
tered and the GRV. = T e %
. . g = _ £
Discussion § _12l & Bl 12l . |E
The volume of delivered nutrition did not dif- § a'i § glL181418 § E 3 & %
fer significantly between patients fed via nasogastric ;5 Sl 2= = N5
(group 1) or nasojejunal (group 2) tubes (Table 2). 2 ST P J
Nasogastric tube spillage was significantly greater :§ a2 | 2 | = | b | & | g
in the NG group than in NJ (Table 3). This was E =] I i IR Y I el I B
reflected in the 4-day absorbed nutrition balance, < N 2
which was significantly greater in the group with = = SILELLIELIZ ~lol— é
the postpyloric nutrient delivery (Table 4). § 4 § § gé g § g E 3 § 2
Thus, due to lower GRV, the volume of 2| Nzl ="l e [ |
absorbed nutrition was greater with postpyloric 2 s CL T 5
feeding than with the NG route. Based on the -a gl sl |s] |e 8
results presented in Table 4, starting from dgy 3 é 2 ; = 3 = ; = ; = § 3|E
and altogether over the entire follow-up period, 8 Rlglglelglglglzls @ d=
patients with MSAP absorbed significantly more = - g |3 i §|
nutrition than those with SAP. The volume of g s
nasogastric nutrition did not differ between the g s
SAP and MSAP groups (Table 2), but in the MSAP e |
group, starting from day 3 and over the whole fol- g ;
low-up period, the daily GRV was significantly _g 2l 12| 12| 18| |2 N;
lower (Table 3) resulting in a higher volume of z E E 5 E E <
nutrition absorbed by the MSAP patients (Table 4). = 5 = ElEl El E %
Thus, with nasogastric feeding, patients with o |3 REIREIRERE
MSAP, starting from day 3, absorbed more nutri- = g S N N Y
tion (Table 4) than patients with SAP due to lower S E SEI8EISEI8ERIE |2
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GRV (Tables 3, 4). With NJ nutri-
tion in the group of patients with
P I P I P I PR I o Bl sl el B MSAP, on the contrary, starting
= S == SRR EI from day 3, it was possible to deliv-
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(P=0.001) three times greater than with nasogas-
tric route. The results we obtained are consistent
with the ones of earlier study proving that the
more severe the condition, the more preferable is
postpyloric route of feeding compared to naso-
gastric, due to the greater amount of digested
nutrients [21]. In patients with MSAP, the balance
of digested nutrition over four days did not differ
significantly (P=0.107) between NJ (2.6+0.5 L/day)
and NG (2.1+0.9 L/day) routes.
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