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ABSTRACT
Introduction and Aim of the Work: Nutritional support is an important part in the management of severe acute

pancreatitis as it significantly reduces mortality and morbidity by inhibiting bacterial translocation and maintaining

integrity of the GIT mucosa. The way of delivering the nutrients through the GIT either by nasogastric (NG) or

nasojejunal (NJ) route remains a point of debate. This study was designed to compare the NG vs. NJ routes as a way

of nutrition in patients with acute severe pancreatitis.

Patients and Methods: 60 patients allocated in two groups. Group A received feeding through NG tube while group

B received feeding through NJ tube. Effect of the two enteral feeding methods on the clinical condition of the acute

severe pancreatitis, patient's tolerance to feeding, patient's general condition and on achieving satisfactory nutrition

parameters of the patient were used to compare between the two methods.

Results: The results obtained showed no significant difference between delivering the feeding either by NG or NJ

tube by comparing the four indicators used in these studies. The effect on clinical condition of patients with acute

severe pancreatitis, patient's tolerance to feeding, patient's general condition, and achieving satisfactory nutrition

parameters.

Conclusion: Both NG and NJ routes of feeding can be used in acute pancreatitis patients without any significant

difference on clinical condition of patients with acute severe pancreatitis, patient's tolerance to feeding, patient's

general condition, and both achieving satisfactory nutrition parameters.
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INTRODUCTION

Acute severe pancreatitis is common and potentially lethal
disease. It is associated with significant morbidity and consumes
enormous health care resources. Over the last 2 decades the
treatment of acute pancreatitis has undergone fundamental
changes based on new conceptual insights and evidence from
clinical studies [1-3]. The incidence of acute pancreatitis In the
United States 200,000 hospital admissions each year. In Europe
the incidences of acute pancreatitis range from 4-45 per 100,000
patients a year [4-6]. Overall mortality in acute pancreatitis is
approximately 5% [5-7]. Acute pancreatitis has a mild clinical
course in about 80% of patients in whom the disease resolves
spontaneously within about 1 week [1-2]. However, about 20%

of patients develop severe acute pancreatitis which is associated
with mortality rates of 8% up to 39%. Pancreatitis necrosis
occurs in around 15%-20% of patients [1-3].

In western countries the disease is mainly caused by gall stones
40%-50%, alcohol abuse 10%-40%, other causes 20%-30%
include medication, endoscopic retrograde cholangio-
pancreatography (ERCP), hyper-triglyceridemia, hypercalcemia
and surgery in around 10% the etiology remains unknown [1-3].

Treatment includes pain management, fluid resuscitation,
antibiotics, transfer of the patient to monitored area and
nutrition [1-4].
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Nutritional support has a fundamental role in the management
of acute severe pancreatitis as it prevents one of the lethal
complications which is bacterial translocation. Bacterial
translocation occurs with long time usage of total parenteral
nutrition as the dryness of the gastrointestinal (GIT) mucosa
due to cessation of GIT secretion cause minor cracks in it. And
sensitize the gram-negative commensal to migrate to blood
stream from these minor cracks and cause fatal gram-negative
septicemia and multi-organ failure [8]. The way of delivering the
caloric requirement of the patient remains a continuous issue of
research [8-9]. A series of randomized trials comparing enteral
vs. parenteral nutrition have been performed in patients with
severe acute pancreatitis. These studies in general show a
decrease in morbidity and mortality in patients given enteral
nutrition early in the course of disease. The benefit was
maximized when enteral feeds were started early (72 hours) and
at least 50%-60% of needed calories delivered eternally. These
patients showed significant reductions in the level of C-reactive
protein and oxidant stress [10-12].

There is a consensus among the trials demonstrating decrease in
infectious complications (sepsis, multi organ failure, need for
operative intervention and infected pancreatic necrosis), length
of ICU stay, and significant cost savings approximately 4 times
when delivering equal calories through GIT (enteral feeding)
[11-12].

Enteral feeding can be given through the nasogastric or the
nasojejunal route. Many believe that the delivery of nutrients
proximal to the duodeno-jejunal flexure will cause release of
cholecystokinin (CCK) and exacerbating the inflammatory
process in the pancreas as a result of stimulation of exocrine
pancreatic secretion [7]. Various animal and human studies have
shown an increase in exocrine pancreatic secretion in response
to enteral feeding with greater response to intra-gastric feeding.
However, none of these studies were carried out in acute
pancreatitis. Animal studies have shown that pancreatic exocrine
secretion in response to CCK stimulation is suppressed. In
addition it is known that neural pathway affects pancreatic
secretion in response to the presence of nutrients in the
jejunum which causes significant CCK release also totally
blocked in acute pancreatitis. On the other hand delivery of
enteral feed distal to the ligament of Treitz does not prevent
duodenal exposure to nutrient as a degree of reflux is inevitable
[12-14]. This means that delivering of the nutrient in the
jejunum can theoretically increase pancreatic secretion through
both neural and hormonal (CCK) mechanisms.

Aim of the work

The aim of our study is to compare delivering of the nutrient in
the stomach vs. in the jejunum as regards:

The effect of both methods on the clinical condition of patients
with acute severe pancreatitis, patient's tolerance to feeding,
patient's general condition and the effect of both methods on
achieving satisfactory nutrition parameters.

PATIENTS AND METHODS

A total of 60 patients admitted to King Abdulaziz Specialists
Hospital between June 2018 and April 2020 with both a clinical

and biochemical presentation of acute pancreatitis with the
following inclusion criteria: Abdominal pain ≥ 6 on the visual
analogue scale without given analgesia, abdominal distension
and tenderness with serum amylase and serum lipase at least 3
times the upper limit of the reference range (considering normal
lipase level from 0-160 U/L, and normal amylase level from
0-100 U/L) with confirmed abdominal computerized axial
tomography of grade D and E on Ranson and colleagues criteria
[28] of inflamed pancreatic picture.

An acute physiology and chronic health evaluation (APACHE) II
were done for all of them and only score of ≥ 8 included in our
study.

King Abdulaziz Hospital research and ethical committee
approved the project

A written consent for all the patients was obtained.

Children below age of 18 years and pregnant or lactating females
were excluded

All patients were randomized into group A and group B, each
group contains 30 patients, this randomization was made by
numbers. Group A received nasogastric feeding (NG), while
group B received nasojejunal feeding (NJ).

The insertion of NG tubes were performed by the ICU
physician and the position was checked by auscultation of gas
from 50 ml syringe by injecting 20 ml of air in the NG and by X-
ray abdomen to be sure from the site of NG tube.

The nasojejunal tube is silicone or polyurethane tube with an
inner stylet that is positioned (under fluoroscopic guidance)
beyond the ligament of Treitz.

Patients were placed in right lateral position and prokinetic
(erythromycin 250 mg IV bolus) given to assist the passage of the
tube through the pylorus.

Also, if difficulties were faced, endoscopy (using pediatric
colonoscopy) was used to pass the feeding tube over an
endoscopically placed guide wire.

Daily assessment for the proper site of both the NG & NJ were
done by daily x-ray abdomen.

Feeding started to all patients in both groups on the third day
from confirmation of the diagnosis of severe pancreatitis in
those patients showed decreasing level of serum lipase and
amylase.

Feeds were started by the rate of 20 ml/hour by continuous
feeding pump (B- Braun) and increased by 20 ml/hour every 4
hours till reached 85 ml/hour. The caloric target was 2,040 kcal
per day at least.

We used 'Insure' from 'Abbot' company, osmolarity 319
mosmol/L, osmolality: 376 mosmol/kg H2O which gives 1
kcal/ml and protein content 4 gm/100 ml, trace elements and
vitamins.

The study was conducted on monitoring of four pillar for 13
days (data collected one day before feeding and every three days
for 12 days). The first pillar comparing the effect of the two
enteral feeding methods on the clinical condition of the acute
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severe pancreatitis and this monitored clinically and laboratory
by fixed parameters, clinically, by abdominal pain which assessed
by visual analogue scale (VAS). and laboratory, by both markers
of severity of pancreatic acini destruction which assessed by
serum amylase, lipase and Markers of severity of interstitial
pancreatic tissue destruction which assessed by the level of
Lactate Dehydrogenase level (LDH), Aspartate aminotransferase
(AST), C-reactive protein, prostacyclin and interleukin 8. The
second pillar include effect of the two enteral feeding methods
on the patient's tolerance and these monitored in our study by
both post-feeding vomiting and post feeding attacks of osmotic
diarrhea and also abdominal pain. Third pillar include effect of
the two enteral feeding methods on the patient's general
condition and these monitored by follows the APACHE II
Score, hemodynamics of the patients in both groups (Mean
arterial blood pressure and pulse) and arterial oxygen saturation
(SpO2). Fourth pillar include effect of the two enteral feeding
methods on achieving satisfactory nutrition parameters of the
patients and both albumin level, radium blood sugar and
electrolytes (sodium and potassium level) used as indicator for
this.

All parameters observed one day before starting feeding and
every 3 days for 12 days (duration of the study).

Three patients died from group B one patient died after 4 days
and other two patients died after 7 and 8 days respectively from
starting of NJ feeding from ARDS and multiple organ failure
while two patients died from group A in the 5th day of feeding
from the same cause.

Statistical analysis:

The Data was collected and entered into the personal computer.
Statistical analysis was done using Statistical Package for Social
Sciences (SPSS/version 20) software. Arithmetic mean, standard
deviation, for categorized parameters chai square test was used
while for numerical data t-test was used to compare the two
groups. The level of significance was 0.05.

Sample size:

Depend on the research context, including the researcher ’ s
objectives and proposed analyses.

The following formula was used to calculate the required sample
size in this study; where n is the sample size, Z is the statistic

corresponding to level of confidence, P is expected prevalence,
and d is precision (corresponding to effect size). The level of
confidence was 95%. By using this equation, the sample size was
30 cases in each group (i.e. 60 cases in the two groups).

RESULTS

Table 1: Comparison between the two studied groups regarding the
cause of severe pancreatitis.

 

GROUP A GROUP B
p

“n=30” “n=30”

No. % No. %

Gall stone 27 90 28 93.3

0.316Idiopathic 3 10 1 3.3

hyperparathyroidism - 0 1 3.3

p is significant if <0.05

Table 2: Demographic data between the two studied groups regarding
age and sex.

Age group

GROUP A GROUP B
p value

“n=30” “n=30”

No. % No. %

40 to 50 yrs 2 6.7 1 3.3

0.831
51 to 60 yrs 13 43.3 12 40

61 to 70 yrs 10 33.3 13 43.3

71 to 80 yrs 5 16.7 4 13.3

Sex

Male 27 90 25 83.3
0.447

Female 3 10.00% 5 16.67%

p is significant if <0.05

Table 3: APACHE II score in both groups.

APACHE II Score
GROUP A GROUP B p

    

One day before feeding n=30 % n=30 %  
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8-15 2 6.7 3 10

0.921
16-20 3 10 2 6.7

21-25 9 30 8 26.7

>25 16 53.3 17 56.7

1st 3 days of feeding n=30 % n=30 %  

8-15 9 30 10 33.3

0.957
16-20 4 13.3 3 10

21-25 8 26.7 7 23.3

>25 9 30 10 33.3

2nd 3 days of feeding n=28 % n=29 %  

8-15 11 39.3 9 31.03

0.827
16-20 5 17.9 7 24.14

21-25 6 21.4 8 27.59

>25 6 21.4 5 17.24

3rd 3 days of feeding n=28 % n=27 %  

8-15 14 50 15 55.6

0.877
16-20 10 35.7 10 37

21-25 2 7.1 1 3.7

>25 2 7.1 1 3.7

4th 3 days of feeding n=28 % n=27 %  

8-15 22 78.6 23 85.2

0.879
16-20 4 2

21-25 2 2

>25 0 0

P is significant if <0.05

Table 4: VAS in both groups.

VAS for Abdominal Pain
GROUP A GROUP B P

    

One day just before feeding n=30 % n=30 %  

0-3 18 0.6 20 0.6 0.92
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4-6 10 0.33 9 0.3

7-9 2 0.06 1 0.03

10 0 0 0 0

1st 3 days post-feeding n=30 % n=30 %  

0-3 14 0.47 13 0.43

0.749
4-6 13 0.43 12 0.4

7-9 3 0.1 5 0.17

10 0 0 0 0

2nd 3 days post-feeding n=28 % n=29 %  

0-3 15 53.6 16 55.17

0.541
4-6 10 35.7 9 31.03

7-9 3 10.7 4 13.79

10 0 0 0 0.00%

3rd 3 days post-feeding n=28 % n=27 %  

0-3 21 75 22 81.5

0.816
4-6 6 21.4 4 14.8

7-9 1 3.6 1 3.7

10 0 0 0 0

4th 3 days post- feeding n=28 % n=27 %  

0-3 21 75 23 85.2

0.345
4-6 7 25 4 14.8

7-9 0 0 0 0

10 0 0 0 0

p is significant if <0.05

Table 5: Number of post-feeding attacks of vomiting in both groups.

Number of vomiting attacks
GROUP A GROUP B p

    

One day just before feeding n=30 % n=30 %  

First 8 hours 6 20 5 16.67
0.933

Second 8 hours 5 16.67 5 16.67
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Third 8 hours 3 10 2 6.67

1st 3 days post- feeding n=30 % n=30 %  

0-3 attacks/day 10 33.33 20 66.67

0.041*
4-6 attacks/day 14 46.67 10 33.33

7-9 attacks/day 5 16.67 0 0

>9 attacks/day 1 3.33 0 0

2nd 3 days post- feeding n=28 % n=29 %  

0-3 attacks/day 16 57.1 22 81.5

0.039*
4-6 attacks/day 10 35.7 7 25.9

7-9 attacks/day 2 7.1 0 0

>9 attacks/day 0 0 0 0

3rd 3 days post-feeding n=28 % n=27 %  

0-3 attacks/day 28 100 22 81.5

0.124
4-6 attacks/day 0 0 4 14.8

7-9 attacks/day 0 0 1 3.7

>9 attacks/day 0 0 0 0

4th 3 days post feeding n=28  n=27   

0-3 attacks/day 28 100 22 81.5

0.124
4-6 attacks/day 0 0 4 14.8

7-9 attacks/day 0 0 1 3.7

>9 attacks/day 0 0 0 0

Table 6: Number of post-feeding attacks of diarrhea in both groups.

Post feeding diarrhea
(motion/day)

GROUP A GROUP B  

1st 3 days post-feeding n=30 % n=30 %  

0-3 motion/day 19 0.633 8 0.27

0.004*
4-6 motion/day 10 0.333 10 0.33

7-9 motion/day 1 0.033 9 0.3

>9 motion/day 0 0 3 0.1

2nd 3 days post-feeding n=28 % n=29 %  

0-3 motion/day 22 78.6 12 41.38 0.035*
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4-6 motion/day 6 21.4 13 44.83

7-9 motion/day 0 0 4 13.79

>9 motion/day 0 0 0 0

3rd 3 days post-feeding n=28 % n=27 %  

0-3 motion/day 28 100 17 63

0.004*
4-6 motion/day 0 0 8 29.6

7-9 motion/day 0 0 2 7.4

>9 motion/day 0 0 0 0

4th 3 days post-feeding n=28 % n=27 %  

0-3 motion/day 28 100 22 81.5

0.124
4-6 motion/day 0 0 4 14.8

7-9 motion/day 0 0 1 3.7

>9 motion/day 0 0 0 0

Table 7: Pulse in beat/min in both groups.

Pulse (beat/min)
GROUP A GROUP B P

    

One day just before feeding n=30 % n=30 %  

80-90 beat/min 12 0.4 13 0.43

0.954
91-100 beat/min 10 0.333 9 0.3

101-120 beat/min 8 0.267 8 0.27

>120 beat/min 0 0 0 0

1st 3 days post-feeding n=30 % n=30 %  

80-90 beat/min 9 0.3 8 0.27

0.851
91-100 beat/min 13 0.43 12 0.4

101-120 beat/min 8 0.27 10 0.33

>120 beat/min 0 0 0 0

2nd 3 days post-feeding n=28 % n=29 %  

80-90 beat/min 8 28.6 7 24.14

0.70990-100 beat/min 14 50 13 44.83

100-120 beat/min 6 21.4 9 31.03
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>120 beat/min 0 0 0 0

3rd 3 days post-feeding n=28 % n=27 %  

80-90 beat/min 12 42.9 11 40.7

0.921
91-100 beat/min 10 35.7 11 40.7

101-120 beat/min 6 21.4 5 18.5

>120 beat/min 0 0 0 0

4th 3 days post-feeding n=28 % n=27 %  

80-90 beat/min 22 78.6 20 74.1

0.925
91-100 beat/min 6 21.4 7 25.9

101-120 beat/min 0 0 0 0

>120 beat/min 0 0 0 0

Table 8: Mean arterial blood pressure in mm /Hg in both groups.

MABP (mm/Hg)
GROUP A GROUP B P

No % No %  

One day just before feeding n=30 % n=30 %  

80-85 mm/Hg 17 0.57 16 0.533

 0.952
86-90 mm/Hg 7 0.23 8 0.267

91-95 mm/Hg 6 0.2 6 0.2

>95 mm/Hg 0 0 0 0.00%

1st 3 days post-feeding n=30 % n=30 %  

80-85 mm/Hg 16 0.53 17 0.567

 0.821
86-90 mm/Hg 8 0.27 6 0.2

91-95 mm/Hg 6 0.2 7 0.233

>95 mm/Hg 0 0 0 0.00%

2nd 3 days post-feeding n=28 % n=29 %  

80-85 mm/Hg 14 50 15 51.72

 0.922
86-90 mm/Hg 7 25 6 20.69

91-95 mm/Hg 7 25 8 27.59

>95 mm/Hg 0 0 0 0.00%

3rd 3 days post-feeding n=28 % n=27 %  
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80-85 mm/Hg 15 53.57 14 51.85

 0.899
86-90 mm/Hg 9 32.14 10 37.04

91-95 mm/Hg 4 14.29 3 11.11

>95 mm/Hg 0 0 0 0.00%

4th 3 days post-feeding n=28 % n=27 %  

80-85 mm/Hg 20 71.43 19 70.37

 0.989
86-90 mm/Hg 8 28.57 7 25.93

91-95 mm/Hg 0 0 1 3.7

>95 mm/Hg 0 0 0 0

Table 9: Oxygen saturation in both groups.

Arterial Oxygen Saturation
(SPO2%)

GROUP A GROUP B p

No % No %

One day just before feeding n=30 % n=30 %  

85-90% 5 0.17 6 0.2

 0.94391-95% 19 0.63 18 0.6

>95% 6 0.2 6 0.2

1st 3 days post-feeding n=30 % n=30 %  

85-90% 8 0.27 7 0.23

 0.86991-95% 11 0.37 13 0.43

>95% 11 0.37 10 0.33

2nd 3 days post-feeding n=28 % n=29 %  

85-90% 1 3.57 2 6.9

 0.73691-95% 12 42.86 14 48.28

>95% 15 53.57 13 44.83

3rd 3 days post-feeding n=28 % n=27 %  

85-90% 1 3.57 1 3.7

 0.99591-95% 8 28.57 8 29.63

>95% 19 67.86 18 66.67

4th 3 days post-feeding n=28 % n=27 %  

85-90% 0 0 0 0  0.997

Alam MGIM

9J Anesth Clin Res, Vol.11 Iss.5 No:1000948



91-95% 6 21.43 6 22.22

>95% 22 78.57 21 77.78

Table 10: Random blood sugar in mg% in both groups.

Post feeding Random blood
sugar (mg%)

GROUP A GROUP B p

No % No %

1st 3 days post-feeding n=30 % n=30 %  

≤ 80 mg% 0 0 1 0.03

 0.92981-150 mg% 24 0.8 22 0.73

>150 mg% 6 0.2 7 0.23

2nd 3 days post-feeding n=28 % n=29 %  

≤ 80 mg% 0 0 0 0

 0.99781-150 mg% 21 75 22 75.86

>150 mg% 7 25 7 24.14

3rd 3 days post-feeding n=28 % n=27 %  

≤ 80 mg% 0 0 0 0

 0.99881-150 mg% 23 82.14 22 81.48

>150 mg% 5 17.86 5 18.52

4th 3 days post-feeding n=28 % n=27 %  

≤ 80 mg% 0 0 0 0

 0.81681-150 mg% 22 78.57 23 85.19

>150 mg% 6 21.43 4 14.81

Table 11: Post feeding albumin level in gm/dL in both groups.

Post feeding Albumin level (gm/dL)
GROUP A GROUP B p

No % No %

1st 3 days post-feeding n=30 % n=30 %  

≤ 2 gm/dL 4 0.13 2 0.07

 0.6882.1-4 gm/dL 24 0.8 26 0.87

>4 gm/dL 2 0.07 2 0.07

2nd 3 days post-feeding n=28 % n=29 %  

≤ 2 gm/dL 0 0 0 0.931 
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2.1-4 gm/dL 18 64.29 20

>4 gm/dL 10 35.71 9

3rd 3 days post-feeding n=28 % n=27 %  

≤ 2 gm/dL 0 0 0 0

0.990 2.1-4 gm/dL 14 50 14 51.85

>4 gm/dL 14 50 13 48.15

4th 3 days post-feeding n=28 % n=27 %  

≤ 2 gm/dL 0 0 0 0

0.925 2.1-4 gm/dL 9 32.14 9 33.33

>4 gm/dL 19 67.86 18 66.67

Table 12: Post feeding serum Sodium level in mEq/L in both groups.

Post feeding Na level (mEq/L)
GROUP A GROUP B P

No % No %

1st 3 days post-feeding n=30 % n=30 %  

≤ 120 mEq/L 3 0.10 2 0.07

 0.775121-145 mEq/L 21 0.70 20 0.67

>145 mEq/L 6 0.20 8 0.27

2nd 3 days post-feeding n=28 % n=29 %  

≤ 120 mEq/L 0 0.00 0 0.00

 0.997121-145 mEq/L 22 78.57 23 79.31

>145 mEq/L 6 21.43 6 20.69

3rd 3 days post-feeding n=28 % n=27 %  

≤ 120 mEq/L 0 0.00 0 0.00

 0.969121-145 mEq/L 26 92.86 25 92.59

>145 mEq/L 2 7.14 2 7.41

4th 3 days post-feeding n=28 % n=27 %  

≤ 120 mEq/L 0 0.00 0 0.00

 0.979121-145 mEq/L 28 100.00 27 100.00

>145 mEq/L 0 0.00 0 0.00

Table 13: post feeding potassium level in mEq/L in both groups.
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Post feeding Potassium level
(mEq/L)

GROUP A GROUP B P

No % No %

1st 3 days post-feeding n=30 % n=30 %  

≤ 3 mEq/L 10 0.33 9 0.3

 0.9563.1-5.5 mEq/L 13 0.43 14 0.47

>5.5 mEq/L 7 0.23 7 0.23

2nd 3 days post-feeding n=28 % n=29 %  

≤ 3 mEq/L 4 14.29 5 17.24

 0.8913.1-5.5 mEq/L 19 67.86 20 68.97

>5.5 mEq/L 5 17.86 4 13.79

3rd 3 days post-feeding n=28 % n=27 %  

≤ 3 mEq/L 0 0 0 0

 0.9993.1-5.5 mEq/L 26 92.86 25 92.59

>5.5 mEq/L 2 7.14 2 7.41

4th 3 days post-feeding n=28 % n=27 %  

≤ 3 mEq/L 0 0 0 0

 0.9793.1-5.5 mEq/L 28 100 27 100

>5.5 mEq/L 0 0 0 0

Table 14: Serum lipase level in both groups.

Serum lipase
GROUP A GROUP B P

No % No %

One day just before feeding  n=30 % n=30 %  

300-600 U/L 11 0.37 12 0.4

 0.878
601-900 U/L 16 0.53 15 0.5

901-1200 U/L 3 0.1 2 0.07

>1200 U/L 0 0 1 0.03

1st 3 days post-feeding n=30 % n=30 %  

300-600 U/L 10 0.33 9 0.3

0.892 601-900 U/L 17 0.57 16 0.53

901-1200 U/L 2 0.07 3 0.1
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>1200 U/L 1 0.03 2 0.07

2nd 3 days post-feeding n=28 % n=29 %  

300-600 U/L 14 50 17 58.62

0.913 
601-900 U/L 10 35.71 9 31.03

901-1200 U/L 3 10.71 2 6.9

>1200 U/L 1 3.57 1 3.45

3rd 3 days post-feeding n=28 % n=27 %  

300-600 U/L 21 75 23 85.19

0.783 
601-900 U/L 4 14.29 2 7.41

901-1200 U/L 2 7.14 1 3.7

>1200 U/L 1 3.57 1 3.7

4th 3 days post-feeding n=28 % n=27 %  

300-600 U/L 23 82.14 24 88.89

 0.8802
601-900 U/L 2 7.14 1 3.7

901-1200 U/L 2 7.14 1 3.7

>1200 U/L 1 3.57 1 3.7

Table 15: Serum amylase level in U/L in both groups.

Serum amylase
GROUP A GROUP B P

No % No %

One day just before feeding n=30 % n=30 %  

<100 0 0 0 0

0.959 

100-250 U/L 4 0.13 5 0.17

251-400 U/L 12 0.4 11 0.37

401-500 U/L 9 0.3 8 0.27

>500 U/L 5 0.17 6 0.2

1st 3 days post-feeding n=30 % n=30 %  

<100 0 0 0 0

0.926 
100-250 U/L 2 0.07 3 0.1

251-400 U/L 14 0.47 12 0.4

401-500 U/L 10 0.33 10 0.33
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>500 U/L 4 0.13 5 0.17

2nd 3 days post-feeding n=28 % n=29 %  

<100 1 3.57 2 6.9

0.949 

100-250 U/L 5 17.86 6 20.69

251-400 U/L 11 39.29 10 34.48

401-500 U/L 9 32.14 8 27.59

>500 U/L 2 7.14 3 10.34

3rd 3 days post-feeding n=28 % n=27 %  

<100 7 25 8 29.63

0.943 

100-250 U/L 13 46.43 12 44.44

251-400 U/L 3 10.71 4 14.81

401-500U/L 3 10.71 2 7.41

>500 U/L 2 7.14 1 3.7

4th 3 days post-feeding n=28 % n=27 %  

<100 13 46.43 15 55.56

0.949 

100-250 U/L 10 35.71 9 33.33

251-400 U/L 3 10.71 2 7.41

401-500 U/L 2 7.14 1 3.7

>500 U/L 0 0 0 0

Table 16: Serum LDH level in U/L in both groups.

LDH (U/L)
GROUP A GROUP B P

No % No %

One day just before feeding n=30 % n=30 %  

≥ 200 U/L 0 0 0 0

0.962

201-400 U/L 6 20 5 16.67

401-600 U/L 7 23.33 6 20

601-700 U/L 11 36.67 12 40

>700 U/L 6 20 7 23.33

1st 3 days post-feeding n=30 % n=30 %  

≥ 200 U/L 0 0 0 0 0.991

Alam MGIM

14J Anesth Clin Res, Vol.11 Iss.5 No:1000948



201-400 U/L 1 3.33 1 3.33

401-600 U/L 10 33.33 11 36.67

601-700 U/L 10 33.33 10 33.33

>700 U/L 9 30 8 26.67

2nd 3 days post-feeding n=28 % n=29 %  

≥ 200 U/L 0 0 0 0

0.958

201-400 U/L 6 21.43 7 24.14

401-600 U/L 10 35.71 11 37.93

601-700 U/L 9 32.14 9 31.03

>700 U/L 3 10.71 2 6.9

3rd 3 days post-feeding n=28 % n=27 %  

≥ 200 U/L 2 7.14 3 11.11

0.892

201-400 U/L 9 32.14 10 37.04

401-600 U/L 10 35.71 9 33.33

601-700 U/L 7 25 5 18.52

>700 U/L 0 0 0 0

4th 3 days post-feeding n=28 % n=27 %  

≥ 200 U/L 12 42.86 11 40.74

0.87

201-400 U/L 6 21.43 8 29.63

401-600 U/L 8 28.57 7 25.93

601-700 U/L 2 7.14 1 3.7

>700 U/L 0 0 0 0

Table 17: Serum AST level in U/L in both groups.

AST (U/L)
GROUP A GROUP B

P

 

No % No %

One day just before feeding n=30 % n=30 %

≥ 40 U/L 0 0 0 0

0.94641-200 U/L 3 10 2 6.67

201-800 U/L 10 33.33 9 30
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801-1000 U/L 10 33.33 11 36.67

>1000 U/L 7 23.33 8 26.67

1st 3 days post-feeding n=30 % n=30 %  

≥ 40 U/L 0 0 0 0

0.992

41-200 U/L 1 3.33 1 3.33

201-800 U/L 11 36.67 12 40

801-1000 U/L 8 26.67 8 26.67

>1000 U/L 10 33.33 9 30

2nd 3 days post-feeding n=28 % n=29 %  

≥ 40 U/L 0 0 0 0

0.979

41-200 U/L 7 25 8 27.59

201-800 U/L 9 32.14 10 34.48

801-1000 U/L 6 21.43 6 20.69

>1000 U/L 6 21.43 5 17.24

3rd 3 days post-feeding n=28 % n=27 %  

≥ 40 U/L 0 0 0 0

0.965

41-200 U/L 10 35.71 10 37.04

201-800 U/L 9 32.14 8 29.63

801-1000 U/L 5 17.86 6 22.22

>1000 U/L 4 14.29 3 11.11

4th 3 days post-feeding n=28 % n=27 %  

≥ 40 U/L 5 17.86 4 14.81

0.927

41-200 U/L 9 32.14 11 40.74

201-800 U/L 9 32.14 8 29.63

801-1000 U/L 5 17.86 4 14.81

>1000 U/L 0 0 0 0

Table 18: ESR in both groups.

ESR (mm/hr)
GROUP A GROUP B p

No % No %

One day just before feeding n=30 % n=30 %  
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≥ 30 mm/h 0 0 0 0

 0.919

31-50 mm/h 2 6.67 1 3.33

51-70 mm/h 8 26.67 7 23.33

71-90 mm/h 12 40 13 43.33

>90 mm h 8 26.67 9 30

1st 3 days post-feeding n=30 % n=30 %  

≥ 30 mm/h 0 0 0 0

 0.992

31-50 mm/h 0 0 0 0

51-70 mm/h 10 33.33 11 36.67

71-90 mm/h 9 30 9 30

>90 mm/h 11 36.67 10 33.33

2nd 3 days post-feeding n=28 % n=29 %  

≥ 30 mm/h 0 0 0 0

 0.969

31-50 mm/h 3 10.71 4 13.79

51-70 mm/h 10 35.71 11 37.93

71-90 mm/h 8 28.57 8 27.59

>90 mm/h 7 25 6 20.69

3rd 3 days post-feeding n=28 % n=27 %  

≥ 30 mm/h 0 0 0 0

 0.889

31-50 mm/h 9 32.14 10 37.04

51-70 mm/h 10 35.71 9 33.33

71-90 mm/h 6 21.43 4 14.81

>90 mm/h 3 10.71 4 14.81

4th 3 days post-feeding n=28 % n=27 %  

> 30 mm/h 6 21.43 5 18.52

 0.923

31-50 mm/h 7 25 9 33.33

51-70 mm/h 8 28.57 7 25.93

71-90 mm/h 6 21.43 5 18.52

>90 mm/h 1 3.57 1 3.7

Table 19: Serum C-reactive protein level in mg/L in both groups.
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C-reactive protein level (mg/L)
GROUP A GROUP B P

No % No %

One day just before feeding  n=30  %  n=30  %  

≤ 100 mg/L 0 0 0 0

 0.958

101-200 mg/L 5 16.67 4 13.33

201-250 mg/L 8 26.67 7 23.33

251-300 mg/L 12 40 13 43.33

>300mg/L 5 16.67 6 20

1st 3 days post-feeding n=30 % n=30 %  

≤ 100 mg/L 0 0 0 0

 0.991

101-200 mg/L 2 6.67 2 6.67

201-250 mg/L 10 33.33 11 36.67

251-300 mg/L 9 30 9 30

>300 mg/L 9 30 8 26.67

2nd 3 days post-feeding n=28 % n=29 %  

≤ 100 mg/L 0 0 0 0

 0.969

101-200 mg/L 6 21.43 7 24.14

201-250 mg/L 10 35.71 11 37.93

251-300 mg/L 8 28.57 8 27.59

>300mg/L 4 14.29 3 10.34

3rd 3 days post-feeding n=28 % n=27 %  

≤ 100 mg/L 2 7.14 3 11.11

 0.876

101-200 mg/L 9 32.14 10 37.04

201-250 mg/L 10 35.71 9 33.33

251-300 mg/L 6 21.43 4 14.81

>300 1 3.57 1 3.7

4th 3 days post-feeding n=28 % n=27 %  

≤ 100 mg/L 11 39.29 10 37.04

 0.906
101-200 mg/L 7 25 9 33.33

201-250 mg/L 7 25 6 22.22

251-300 mg/L 3 10.71 2 7.41
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>300 mg/L 0 0 0 0

Table 20: Serum Pro-calcitonin level in ng/ml in both groups.

Pro-calcitonin level (ng/ml)
GROUP A GROUP B P

No % No %

One day just before feeding n=30 % n=30  %  

0.5-1.5 ng/ml 0 0 0 0

 0.964

1.6-2.0 ng/ml 6 20 5 16.67

2.1-2.5 ng/ml 8 26.67 7 23.33

2.6-3.0 ng/ml 9 30 10 33.33

>3 ng/ml 7 23.33 8 26.67

1st 3 days post-feeding n=30 % n=30 %  

0.5-1.5 ng/ml 0 0 0 0

 0.959

1.6-2.0 ng/ml 4 13.33 5 16.67

2.1-2.5 ng/ml 5 16.67 6 20

2.6-3.0 ng/ml 12 40 11 36.67

>3 ng/ml 9 30 8 26.67

2nd 3 days post-feeding n=28 % n=29 %  

0.5-1.5 ng/ml 1 3.57 2 6.9

 0.943

1.6-2.0 ng/ml 7 25 9 31.03

2.1-2.5 ng/ml 9 32.14 9 31.03

2.6-3.0 ng/ml 7 25 6 20.69

>3 ng/ml 4 14.29 3 10.34

3rd 3 days post-feeding n=28 % n=27 %  

0.5-1.5 ng/ml 4 14.29 5 18.52

 0.953

1.6-2.0 ng/ml 13 46.43 12 44.44

2.1-2.5 ng/ml 5 17.86 4 14.81

2.6-3.0 ng/ml 4 14.29 5 18.52

>3 ng/ml 2 7.14 1 3.7

4th 3 days post-feeding n=28 % n=27 %  

0.5-1.5 ng/ml 9 32.14 10 37.04  0.823
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1.6-2.0 ng/ml 12 42.86 13 48.15

2.1-2.5 ng/ml 5 17.86 3 11.11

2.6-3.0 ng/ml 2 7.14 1 3.7

>3 ng/ml 0 0 0 0

Table 21: Serum Interleukin 8 level in Pg/ml in both groups.

Interleukin 8 level (Pg/ml)
GROUP A GROUP B P

No % No %

One day just before feeding  n=30  %  n=30  %  

5-10 pg/ml 0 0 0 0

 0.962

10.1-20 pg/ml 8 26.67 9 30

20.1-40 pg/ml 9 30 8 26.67

40.1-60 pg/ml 9 30 8 26.67

>60 pg/ml 4 13.33 5 16.67

1st 3 days post-feeding n=30 % n=30 %  

5-10 pg/ml 0 0 0 0

 0.918

10.1-20 pg/ml 0 0 0 0

20.1-40 pg/ml 4 13.33 5 16.67

40.1-60 pg/ml 17 56.67 17 56.67

>60 pg/ml 9 30 8 26.67

2nd 3 days post-feeding n=28 % n=29 %  

5-10 pg/ml 0 0 0 0

 0.910

10.1-20 pg/ml 2 7.14 3 10.34

20.1-40 pg/ml 11 39.29 13 44.83

40.1-60 pg/ml 11 39.29 10 34.48

>60 pg/ml 4 14.29 3 10.34

3rd 3 days post-feeding n=28 % n=27 %  

5-10 pg/ml 2 7.14 3 11.11

 0.949
10.1-20 pg/ml 6 21.43 7 25.93

20.1-40 pg/ml 10 35.71 9 33.33

40.1-60 pg/ml 8 28.57 7 25.93
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>60 pg/ml 2 7.14 1 3.7

4th 3 days post-feeding n=28 % n=27 %  

5-10 pg/ml 8 28.57 9 33.33

 0.922

10.1-20 pg/ml 13 46.43 13 48.15

20.1-40 pg/ml 5 17.86 4 14.81

40.1-60 pg/ml 2 7.14 1 3.7

>60 pg/ml 0 0 0 0

DISCUSSION

As regards the effect of both enteral feeding methods on the
clinical condition of the acute severe pancreatitis:

As regard the clinical assessment of the First indicator, results
showed that abdominal pain which evaluated in our study by
VAS revealed that most of the patients in both groups had VAS
from (0-3) one day before starting of feeding and this result
enable us to start enteral feeding safely as abdominal pain
decreased from >6 on the VAS (considered one of our inclusion
criteria) to 3 on the third day after confirming the diagnosis of
acute severe pancreatitis. On the other hand, most of patients in
both groups had VAS from 0-6 on the 1st and 2nd three days
post feeding and 0-3 in the 3rd and 4th three days post feeding.
With no significant difference between the two groups in all the
studied duration. These results prove that both methods of
feeding not affecting the abdominal pain and not increasing the
local inflammatory reaction in the pancrease which clinically
assessed in our study by evaluating the abdominal pain. And
there was no significant difference between VAS recorded in all
patients in both groups one day before feeding and after feeding.
And this result proves our former theory written in the
introduction that both neuronal reflexes and hormonal effect
(release of CCK in response to presence of feeding in the gut)
that increase pancreatic secretion in response to enteral feeding
are completely attenuated or even abolished in acute severe
pancreatitis. As the inflamed pancreas not respond to feeding in
the gut. As regard laboratory assessment of the inflammatory
process in the pancreatic acini, results of pancreatic enzymes
showed that most of the patients in both groups had lipase level
<900 U/L and amylase level of <500 U/L one day before
starting of feeding (both showed more than 3 folds of their
normal range and this considered one of the inclusion criteria).
This proves the reliability of our sample that included in our
study. On the other hand, most of patients in both groups had
decreasing level of serum lipase and amylase even after starting
enteral feeding without significant difference between the two
groups all over the studied duration. These results prove that
both methods of feeding not affecting markers of local tissue
destruction of pancreatic acini and not increasing the local
inflammatory reaction in the pancreatic acini which laboratory
assessed in our study by serum lipase and amylase. Moreover,
there was no significant difference between the recorded serum
levels of both lipase and amylase one day before feeding and

after starting of feeding. And again, this prove that starting of
feeding does not increase the inflammatory process which
already going on in the pancreatic acini and does not affect the
fading of the inflammation in this area, as both serum lipase
and amylase showed decreasing level even after starting feeding.
As regard laboratory assessment of the inflammatory process in
the interstitial pancreatic tissue, results of markers of tissue
destruction (C-reactive protein, ESR, LDH, Pro-calcitonin, AST,
and interleukin 8) showed that most of the patients in both
groups had C-reactive protein level from 201-300mg/L, ESR
level from 31-90 mm/h, LDH level from 201-700U/L, Pro-
calcitonin level from 1.6-3 ng/ml, AST level from 41-1000 U/L
and Interleukin 8 level from 11-60 pg/ml one day before starting
of feeding. And most of patients in both groups had almost the
same level of those indicators after starting of feeding. These
results prove that both methods of feeding not affecting markers
of inflammation in the interstitial pancreatic tissue and not
increasing the inflammatory reaction in the interstitial
pancreatic tissue which laboratory assessed in our study by those
markers. Moreover, no significant difference was found between
the level of those markers one day before feeding and after
starting of feeding. this prove that starting of feeding does not
increase the inflammatory process which already going on in the
interstitial pancreatic tissue and does not affect the fading of the
inflammation in this area.

As regards the effect of both enteral feeding methods on the
patient's tolerance to feeding:

In this pillar we recorded numbers of attacks of both post-
feeding vomiting and post-feeding diarrhea as indicators. There
was significant higher number of post-feeding vomiting in group
A compared to group B in the first 6th days after starting of
feeding. This indicate that NG feeding triggering post- feeding
nausea and/or vomiting more than NJ feeding this could be
explained by gastroparesis that occur from prolonged (3 days)
fasting and also direct relation of gastric distension with
nutrient with the occurrence of vomiting after feeding with NG
more than feeding by NJ more over stress ulcer occur during
stressful condition which is responsible on post feeding
vomiting are more common to occur in the stomach than to
occur in jejunum. There was significant higher number of post-
feeding diarrhea in group B compared to group A allover the
studied duration this indicate that NJ feeding associated by
higher number of diarrhea than NG feeding and this explained
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by either mal-absorption or osmotic diarrhea which considered a
well-known complication of jejunal feeding.

As regards the effect of the two enteral feeding methods on the
patient's general condition:

APACHE II Score, hemodynamics of the patients in both
groups (Mean arterial blood pressure and pulse) and arterial
oxygen saturation used as indicator for general condition of the
patients. For the APACHE II score most of the patients in both
groups had score from 16 till >25 one day before feeding
without significant difference between the two groups. Still the
score showed no significant difference between the two groups
after feeding rather there was improvement in that score with
progress of feeding in both groups in all periods of the study
with no significant difference. This proves that both methods of
feeding do improve the general condition without significant
difference and feeding by any of those methods do improve the
general condition of the acute severe pancreatitis patients. For
hemodynamics and oxygenation most of the patients in both
groups had MABP between 80-95 mm/Hg, pulse from 80-100
beat/min and arterial oxygen saturation from 91->95% before
feeding and all over the studied duration after feeding without
significant difference between the two groups. Which prove no
significant difference between the two methods of feeding as
regard patient's hemodynamics and oxygenation and prove that
feeding in acute pancreatitis do not compromise the
hemodynamics and oxygenation of those patients.

As regards effect of the two enteral feeding methods on
achieving satisfactory nutrition parameters of the patients:

Post-feeding random blood sugar, albumin level and blood
electrolytes used as indicators

Most of the patients had post-feeding RBS from 81-150 mg%,
albumin level 2.1-4 gm/dL in the first 6 days after feeding and
>4 gm/dL in the last 6 days of studied period, sodium level from
121-145 mEq/L all over the studied period, potassium level from
<3 -5.5 mEq/L in the first 6 days after feeding and 3.1-5.5
mEq/L in the last 6 days of studied period. Which prove no
significant difference between the two methods of feeding in
achieving satisfactory nutrition parameters and also prove that
feeding in those patients is very important to achieve satisfactory
caloric input, maintain normal electrolyte balance and prevent
fatal secondary bacterial translocation.

In summary all these results prove that enteral feeding by either
method did not increase inflammatory process in acute severe
pancreatitis. And do not affect or interfere with the natural
process of fading of this severe inflammation. Rather improve
the general condition of the patients and maintain electrolyte
balance and caloric requirement. And prevent the development
of fatal secondary bacterial translocation. And prove that
delivery of nutrients either proximal (by NG) or distal to the
duodeno-jejunal flexure (by NJ) do not affect the exocrine
pancreatic secretion and does not increase acute inflammation
in pancreas and thus does not increase local abdominal signs
and post-feeding abdominal pain [7]. Moreover last studies prove
that CCK release which can be done by either hormonal
pathway carried out by presence of nutrients in the jejunum or
by local axon reflex carried out by presence of nutrients in the

duodenum both are suppressed in inflamed pancreas and thus
both methods do not increase the exocrine function of inflamed
pancreas. Added to these the fact that delivery of nutrients to
jejunum does not prevent duodenal exposure to nutrient as a
degree of reflux is inevitable [12-14].

Still many authors find that naso-jejunal feeding is the accepted
way of enteral nutrition in acute severe pancreatitis (James
Robert, Anthony et al. in 2011) [7]. NJ feeding was first
published as an only source of enteral feeding by kalferent [22]
windso [23] and the others [24,26] in acute severe pancreatitis
and this description was supported by Stanga Z, Giger U et al.
done in 2005 [6].

On the other hand, our results support the last published
research work done by C.E. forsmark, J, Baillie et al. 2007 [25]
in 2007 and in this study they find no statistical difference
between enteral feeding by NG and NJ in severe acute
pancreatitis this also supported by L. Gianotti, R, meieretal [27]
study which done in 2009 and reach the same conclusion that
NG feeding is a safe, simple, reliable less complicated way of
enteral feeding in acute severe pancreatitis when compared with
NJ feeding [19,20].

But the final agreement between all authors now that enteral
feeding in acute severe pancreatitis is a must for nutritional
support, given the satisfactory caloric requirement and prevent
complication of total parenteral nutrition for those patients.
Enteral feeding should be started with careful monitoring local
abdominal signs, markers of destruction of pancreatic acini, and
markers of destruction of interstitial pancreatic tissue. If there is
any rise in all/one of those markers feeding should be stopped.

CONCLUSION

Both NG and NJ routes of feeding can be used in acute
pancreatitis patients without any significant difference on
clinical condition of patients with acute severe pancreatitis,
patient's tolerance to feeding, patient's general condition, and
both achieving satisfactory nutrition parameters.
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