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Bioecological Control of Disease,
Especially Pancreatic Disease

S. Bengmark

AQI Introduction 4

Patients with acute pancreatitis often suffer an uncontrolled superinflammation, and as aresult 5
of that a malfunctioning innate immune system, which frequently leads to complications: 6
severe infections, systemic inflammatory syndrome, and sometimes multiple organ failure. 7
Among the characteristics of the superinflammation are an exuberant, e.g., exaggerated and 8
prolonged, inflammatory response, an aberrant cellular response, and extreme elevations in =~ 9
levels of cytokines and acute-phase proteins but also in levels of coagulation and growth fac- 10
tors. The cytokine storm, which occurs during the first few hours, will almost immediately 11
@ reach the lungs and other distant organs via the lymphatics [1], and will condition them to be/ 12 @
make them susceptible to a subsequent infection. Overgrowth of potentially pathogenic 13
microorganisms in the stomach and intestines, due to disease, inhibition of gastric and gastro- 14
intestinal (GI) secretions, and absence of a food stream, supports microbial overgrowth and 15
provides the source of bacteria for subsequent infection of the chest, pancreas, urinary tract, 16
and other organs. 17

Instant Reaction: Narrow Therapeutic Window 18

The alarm reaction is instant: within minutes increases in the levels of various proinflam- 19
matory cytokines and within hours increases in the levels of various acute-phase proteins 20
are observed, changes most often reaching their peaks within the first 24 h. It is increas- 21
ingly recognized that the therapeutic window providing possibilities to control the exu- 22
berant phase response is narrow, most likely not much more than 24-36 h. Experience 23
from liver transplantation suggests that a superinflammation observed in the late phase of 24
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25 the operation is intimately associated with subsequent sepsis. If at the end of the operation
26  the endotoxin, the tumor necrosis factor a (TNF-a), and interleukin (IL)-6 levels were
27  increased more than 6 times, the patients developed sepsis [2]. The conditions are similar
28  in acute pancreatitis.

29 Efforts to control inflammation and subsequent complications, instituted later than
30 24-36 h after onset of disease, are prone to have limited preventive effects. Unfortunately
31 patients with acute pancreatitis will often arrive at hospital 12-24 h after the onset of dis-
32 ease, which underlines the necessity of making efforts to control the inflammation the
33 highest priority. It is strongly recommended that attempts are made immediately on arrival
34 of the patient to restrict the superinflammation to the greatest extent possible. It is better to
35 treat some patients unnecessarily than to miss the opportunity. The majority of immune
36  cells (about 75%) are located in the GI tract, which is why enteral nutrition has proven to
37  be a powerful tool to control the function of these cells. Studies in recent years have also
38 demonstrated that immediate postoperative feeding is not only safe, but also prevents an
39 increase in gut mucosal permeability, contributes to a positive nitrogen balance, and
40 reduces the incidence of septic complications. It also reduces postoperative ileus and
41  accelerates restitution of pulmonary performance, body composition, and physical perfor-
42 mance [3, 4]. It has also been observed in a controlled study that delaying institution of
43 enteral nutrition later than after 24 h leads to, compared with immediate supply, increased
44 intestinal permeability and significantly higher incidence of multiple organ failure [5].

45  Choice of Treatment Strategy

46  Today’s treatment strategy is to a large extent based on early enteral nutrition and use of
47  antibiotics. It is increasingly observed that antibiotics have a limited if not no preventive
48  effect on the course of disease [6]. It has long been known that the administration of antibi-
49  otics will suppress various immune functions, and especially macrophage activities such as
50  the chemiluminescence response, chemotactic motility, and bactericidal and cytostatic abil-
51 ity [6, 7]. This is so with standard antibiotic administration and is probably even worse with
52 selective digestive tract decontamination. It is a historic landmark that routine antibiotic
53  prophylaxis has been shown to be of no benefit in reducing the risk of developing infected
54  pancreatic necrosis [8]. Enteral supply of nutrients must be done with care, and nutrition
55  solutions which increase blood glucose levels should be avoided, as hyperglycemia is asso-
56  ciated with neutrophil dysfunction [9] and significantly increased infection and mortality
57 rates, as demonstrated in trauma patients [10]. Standard commercial enteral nutrition solu-
58 tions, rich in proinflammatory molecules containing dairy-derived proinflammatory mole-
59  cules, should be avoided to the greatest extent possible. Total parenteral solutions and some
60 commercial enteral diets have in animal experiments been shown to activate inducible nitric
61 oxide synthase and disrupt the gut barrier function and the intestinal microflora and induce
62  bacterial translocation [11].

63 Hospital-produced nutrition formulas, made of fresh fruits, vegetables, especially legumes,
64  and fish/meat, and probably more suitable for enteral nutrition, have for questionable hygiene
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and efficiency reasons been abandoned in hospitals in the developed world. Controlled 65
clinical studies comparing the effects of standard nutrition solutions and hospital-made 66
nutrition solutions on immunity and outcome are most highly desirable. Also, blood 67
transfusions must be avoided to the greatest extent possible. A recent meta-analysis based 68
on 20 peer-reviewed articles and more than 13,000 patients reported an average of 3.5 69
times increase in postoperative infections in surgical patients receiving allogenic blood 70
transfusion [12]. 71

Choice of Treatment 72

The enteral nutrition formulas used today are made mainly with the aim to provide calories 73
and are to a large extent built on the concept used for parenteral nutrition, e.g., based ona 74
mixture of various “chemicals.” It is clear that such nutrition can never replace normal eating 75
with its great variation in the supply of nutrients, antioxidants, plant fibers, and preventive 76
nonpathogenic microorganisms. It is suggested that normal eating provides up to two mil- 77
lion different molecules, which include several hundred different carotenoids and several 78
thousand different flavonoids, some of which have an antioxidant effect 10 times or more 79
powerful than that of vitamins such as C and E. Gastric release of nitric oxide is mandatory ~ 80
for maintenance of upper GI motility, for mucosal and splanchnic secretion, and for elimina- 81
tion of pathogens from the stomach. It is therefore of outmost importance that the nutrient 82
@ solution supplied provides precursors for such production e.g., nitrate/nitrite. Eating natural = 83
food, rich in fresh fruits and vegetables, and hopefully also in fibers and probiotic bacteria, 84
is optimal for the function of the innate system and for resistance to disease. Unfortunately, 85
such nutrition is most often not possible in severely sick patients. 86

Choice of Feeding System 87

To improve the possibilities to provide immediate enteral nutrition, I developed a so-called 88
self-propelling (autopositioning) and also regurgitation-resistant tube, based on a coil (spiral) 89
in the end, which is made to maximally absorb the gastric motility for its transportationto 90 AQ2
an ideal position, just below the ligament of Trietz. It usually needs no assistance by endos- 91
copy or X-ray. Nutrition is started as soon as the coil of the tube has been placed in the 92
stomach without waiting for it to migrate into the intestine. Several studies have provenits 93
superiority over other tubes, especially in patients with reduced or inhibited motility, such 94
as patients with acute pancreatitis. A recent prospective study showed successful place- 95
ment (within 24 h) in patients with normal gastric emptying in 78% of patients versus 14% 96
of patients with a straight standard tube (P = 0.041), and in patients with impaired gastric = 97
emptying a 24-h success rate of 57% compared with 0% for patients with straight tubes 98
P=0.07)[13]. 99
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100 Maintenance of Salivation and Gl Secretion

101 The amount of GI secretion in an adult is as much as 10 L a day, of which 2.5 L is saliva and
102 another 2.5 L is gastric secretion. These secretions are extremely rich in immunosupportive
103 factors such as immunoglobulins, lactoferrin, lysozyme, fibronectin, and mucin, but are also
104 an important source of healing factors such as epidermal growth factor. Removal of the sali-
105  vary gland function results in gastric and intestinal ulcerations, poor wound healing, and
106  poor regeneration of organs, especially the liver. From an immunological point of view, a
107  drug that stimulates these secretions, instead of inhibiting them, should be preferred, and
108  especially in the very sick and critically ill. Unfortunately, most drugs, especially those com-
109  monly used in intensive treatment units (ITUs), have strong antisecretory effects — for more
110  information, including a list of drugs, see [14]. Low gastric pH is a prerequisite for gastric
111 nitric oxide production, a function which is totally eliminated by supply of H, blockers and
112 proton inhibitors [8]. Normal gastric acid production is also essential for absorption of sev-
113 eral vitamins and antioxidants, including vitamin C and glutathione. Most important, in the
114 absence of low pH, the stomach will become a reservoir for pathogens, which are often
115 regurgitated into the lungs and are the cause of chest infections [15]. Use of H, blockers/
116  proton inhibitors to prevent peptic ulcers was necessary in patients on total parenteral nutri-
117  tion, but today with early and aggressive enteral feeding it is totally unnecessary [16—19].

118  Strict Blood Glucose Control

119 Elevated blood glucose level is deleterious to the function of the immune system and pre-
120 vention of morbidity. Blood glucose levels below 8 mEq are also necessary for mainte-
121 nance of normal GI motility [20] and for splanchnic and mucosal blood flow. Even though
122 strict glucose control had been known for some time to reduce the incidence of wound
123 infection after open heart surgery, it was not until recently that strict glucose control was
124 adapted for modern ITU and postoperative care. For a long time, the state of the art was to
125  tolerate blood glucose levels up to 12 mmol/L (220 mg/dL) in fed critically ill patients.
126 However, strict glucose control to below 6.1 mmol/L has recently been shown to decrease
127 blood stream infections by 46%, acute renal failure with need of hemofiltration by 41%,
128  critical illness polyneuropathy by 44%, red cell transfusions by 50%, and mortality by
129 34% [21].

130  Generous Supply of Antioxidants
131  The tissue and blood concentrations of pro-oxidants are almost invariably high and the

132 serum levels of various antioxidants and micronutrients low or extremely low in critically ill
133 patients, including those with acute pancreatitis. As an example, total vitamin C and ascorbic
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acid levels are reported to be less than 25% of normal values in such patients. A study 134
performed in mainly trauma patients reported a 19% reduction in pulmonary morbidity and 135
a 57% lower incidence of multiple organ failure in a group of patients receiving supplemen- 136
tation with a-tocopherol and ascorbate [22]. A recent controlled study in patients with acute 137
pancreatitis reported significantly increased plasma levels of vitamin C in parallel with a 138
significant reduction in levels of IL-2r, TNFa., IL-6, and IL-8 [23]. Furthermore, the ratio of 139
CD4/CD8 and CD4 positive cells was significantly higher in the treated patients. In addition, 140
a faster normalization of temperature and amylase level in serum and urine was observed. 141
But more importantly the cure rate, the complication rate, and the length of hospital stay were 142
significantly better. Thus far, most of the studies reported were done using conventional 143
vitamins and intravenous supply. Antioxidants such as flavonoids have not been tried. As 144
some of these are reported to have 10 times stronger antioxidant effects, it should be of the 145
greatest interest to try these in severely sick patients such as those with acute pancreatitis. 146
Healthy individuals receive most of their antioxidants, including exogenous glutathione, 147
from fresh fruits and vegetables, and they are released and absorbed after fermentation by 148
lactic acid bacteria (LAB) in the lower GI tract. As the mucosa in the lower gut almost 149
entirely depends on nutrients from the lumen, it is likely that there is a premium in supplying 150
antioxidants, which are delivered where they are much needed, e.g., at the mucosa of the 151
lower GI tract. 152

@ Control of Microbial Flora 153

In addition to the digestion provided by saliva and GI secretion, does there exist an equally 154
important system for digestion of food based on microbial enzymes in the lower GI tract? 155
The colon is today recognized as an important immunological organ, and also as an impor- 156
tant metabolic organ. Most likely it has more and certainly more complex functions than 157
the rest of the GI tract. An indication of the complexity of the metabolic activities in the 158
large intestine is the fact that the colonic “microbial organ” contains more than two million 159
genes [24], to be compared with about 65,000 genes in the rest of the human body. 160
Numerous substances, several hundred thousand, if not a million or two, are produced, 161
released, and absorbed at the level of the lower small intestine and the large intestine. All 162
depend on microbial fermentation for their release and absorption, which is why mainte- 163
nance of flora is so important. Among these substances are various fatty acids, especially 164
short chain fatty acids, carbohydrates, amino acids, polyamines, vitamins, antioxidants, 165
phytoestrogens, and coagulation and growth factors. The main substrate for this production 166
through microbial fermentation is plant fibers, fresh fruits, and vegetables. If such food 167
cannot be provided to the sick patient, at least dried plant fibers, although much less effec- 168
tive, should be liberally supplied. However, one must keep in mind that many important 169
antioxidants, such as glutathione, and amino acids such as glutamine do not sustain indus- 170
trial processes such as drying or heating. High priority should, whenever possible, always 171
be given to supplementing commercial feeding formulas with fresh fruits and vegetables, 172
also in ITU patients, by any means possible. 173

07_S.Bengmark.indd 5 @ 3/31/2009 3:53:51 PM



Author's Proof 3

BookID 177658_Chap 7_Proof# 1 - 31/3/2009

S. Bengmark

174 The Concept of Synbiotics

175  All products released from consumed plant fibers (prebiotics) by the action of flora or
176  supplemented bacteria (probiotics) are collectively called “synbiotics.” Genetically, there
177  is a large difference between different bacteria called “lactic acid bacteria” (LAB); often
178  said to be greater than between man and a fish. Thus, it is of extreme importance that only
179 LAB with strong and specific bioactivities are used. Most of the LAB used by the food
180  industry have no or limited ability to ferment strong bioactive fibers such as inulin and
181  phlein, no ability to adhere to human mucus, low antioxidant capacity, and most important
182 do not survive the acidity of the stomach and bile acid. This is illustrated by a recent study.
183 A standard commercial product containing Lactobacillus acidophilus LAS, Bifidobacterium
184 lactis BP12, Streptococcus thermophilus, and Lactobacillus bulgaricus was mixed with
185 7.5 goligofructose and in a controlled study was supplied to critically ill patients. Although
186  significant reductions in the number of potentially pathogenic organisms could be observed
187 in the stomach of the patients treated, no influence on intestinal permeability could be
188  demonstrated nor could any clinical benefits be demonstrated when this particular formula
189  was supplied to a mixed group of critically ill patients [25]. See also [26].
190 My personal experience during the last 15 years stems from studies using two different
191  synbiotics — combinations of prebiotics and probiotics: [1] a one LAB/one fiber composition,
192 produced by fermentation of oat meal with L. plantarum strain 299; [2] a four LAB/four fiber
193 composition (Synbiotic 2000%), consisting of a mixture of 10 (more recently also as
@ 194 Synbiotic 2000 FORTE® with 10'") of each of four LAB — Pediococcus pentosaceus 5-33:3,
195 Leuconostoc mesenteroides 32-77:1, Lactobacillus paracasei subsp. paracasei 19, and
196  Lactobacillus plantarum 2362 — and 2.5 g of each of four fermentable fibers (prebiotics):
197  B-glucan, inulin, pectin, and resistant starch.

198  Synbiotics in Chronic Liver Disease and Liver Transplantation

199 Most of the experience with synbiotic treatment stems from studies in patients with chronic
200 liver disease. Synbiotics have the ability to reduce the production and absorption of endo-
201  toxin in the intestine, but they also downregulate production of proinflammatory cytok-
202 ines. The in vitro production of TNF-a by peripheral blood mononuclear cells in response
203  to stimulation by endotoxin or Staphylococcus aureus enterotoxin B was reduced by a
204  median of 46% (range 8—67%) in eight of 11 (72.7%) cirrhotic patients supplied for 1 week
205  with the four LAB/four fiber synbiotic composition [27]. Fifty-eight patients with so-called
206  minimal encephalopathy were randomized into three groups and supplied for 1 month with
207  [1] the four LAB/four fiber composition (n = 20), [2] only the fibers in the composition
208  (n=20), and [3] a placebo (nonfermentable, nonabsorbable fiber) (n = 15) [28]. Significant
209  reductions in intestinal pH, serum endotoxin, and intestinal content of Escherichia coli,
210 Staphylococcus, and Fusobacterium were observed in both treatment groups but not in
211 Pseudomonas and Enterococcus, and were accompanied by significant improvements in AQ 3,
212 ammonia/s, bil/s, liver enzymes, prothrombin time, and albumin/s. The levels of ALT 4,5.6
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decreased significantly from 252 + 182 to 84 + 65 (P <0.01) in the synbiotic-treated group 213
and to 110 + 86 (P < 0.05) in the fiber-only group, but not in the placebo group. Significant 214
improvements were observed in psychometric tests and the degree of encephalopathy. 215

Both the one LAB/one fiber and the four LAB/four fiber compositions have been tried 216
in human liver transplantation. Ninety-five liver transplant patients were divided into three 217
groups: group 1, selective digestive tract decontamination (SDD) four times daily for 6 218
weeks (n = 32); group 2, live L. plantarum 299 (LLP) at a dose of 10° plus 10 g of oat and 219
inulin fibers (n =31) supplied for 12 days postoperatively; group 3, identical to group 2, but 220
with heat-killed L. plantarum 299 (HLP) (n = 32) [29]. Signs of infections occurred in 48% 221
of patients (15/32) receiving SSD, in 34% of patients (11/32) receiving HLP, and in 13% of = 222
patients (4/31) receiving LLP, P = 0.017. The most dominant infections were cholangitis, 223
occurring in ten patients receiving SSD, in eight patients receiving HLP, and in two patients =~ 224
receiving LLP, and pneumonia, occurring in six patients receiving SDD, in four patients 225
receiving HLP, and in one patient receiving LLP. This study was followed by a study in 66 226
patients supplied either with [1] the four LAB/four fiber composition (4 x 10" LAB) or [2] 227
only the four fibers in the synbiotic composition [30]. The treatment started on the day 228
before surgery and continued until the 14th day after surgery. One of the 33 patients in the 229
synbiotic-treated group (3%) showed signs of infection (a slight urinary infection) during 230
the first month compared with 17 of the 33 patients (51%) in the group supplied with the 231
four fibers only. The need for antibiotics was also significantly reduced in the synbiotic- 232
treated group. 233

Synbiotics in General Surgery 234

Ninety patients were randomized into three groups: group 1, LLP at a dose of 10° plus 10 g 235
of oat and inulin fibers (n = 30) for 12 days postoperatively; group 2, identical to group 1, 236
but with HLP (n = 30); and group 3, standard enteral nutrition (n = 30) [31]. Each group 237
consisted of 30 patients. The 30-day sepsis rate was 10% (three of 30 patients) in the two 238
groups receiving either live or heat-inactivated LAB, compared with 30% (nine of 30 239
patients) in the group receiving standard enteral nutrition (P = 0.01). The largest differences 240
were observed in the numbers of patients with pneumonia: enteral nutrition — six patients, 241
LLP — two patients, HLP — one patient. The beneficial effects of synbiotic treatment seemed 242
to be most pronounced in gastric and pancreatic resections with a sepsis rate of 7% for 243
patients receiving LLP, 17% for patients receiving HLP, and 50% for patients receiving 244
enteral nutrition. The LLP patients received significantly less antibiotics (P = 0.04); the 245
mean length of antibiotic treatment was 4 = 3.7 days for LLP, 7 + 5.2 days for HLP, and 246
8 £ 6.5 days for enteral nutrition. The incidence of noninfectious complications were 30% 247
(9/30) for enteral nutrition, 17% (5/30) for HLP, and 13% (4/30) for LLP. A second study 248
has just been concluded in abdominal cancer patients. Forty-five patients were treated for 2 249
days before and for 7 days after operation with [1] the four LAB/four fiber composition 250
(4 x 10" LAB) (LEN), [2] only the four fibers in the synbiotic composition (FEN), or [3] 251
standard parenteral nutrition [32]. The incidence of postoperative bacterial infections was 252
47% for parenteral nutrition, 20% for FEN, and 6.7% for LEN. Significant improvements in 253
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254  prealbumin (LEN, FEN), C-reactive protein (LEN, FEN), serum cholesterol (LEN, FEN),
255  serum endotoxin (LEN, FEN), white cell blood count (LEN), and IgA (LEN) were observed
256  on the third and sixth postoperative days. At these time points no statistically significant
257  differences could be observed in the levels of IgM, IgG, and complements or in the cytokines
258 IL-1, 11-6, and TNFa..

259  Use of Synbiotics in Polytrauma

260  Two studies in polytrauma patients have been concluded with Synbiotic 2000 and Synbiotic
261 2000 Forte, but the results have not yet been published. One prospective randomized study
262  in patients with acute extensive trauma compared treatment with Synbiotic 2000 (40 billion
263 LAB/day) with treatment by supplementation of a soluble fiber, treatment with a peptide
264  diet, and treatment with glutamine. Treatment with Synbiotic 2000 led to, compared with
265  treatment with a peptide diet (11 of 26 patients — 42%, P < 0.04), treatment with glutamine
266 (11 of 32 patients — 34%, P <0.03), and treatment with only fibers (12 of 29 patients —41%,
267 P <0.002), a highly significant decrease in the number of chest infections (four of 26 pati-
268  ents — 15%) [33]. The total number of infections was also significantly decreased: Synbiotic
269 2000, five of 26 patients (19%); only fibers, 17 of 29 patients (59%); peptide diet, 13 of 26
270  patients (50%); and glutamine, 16 of 32 patients. In another study, 65 polytrauma patients
271  were randomized to receive once daily for 15 days Synbiotic 2000 Forte or maltodextrin

@ 272 (placebo). Significant reductions were observed in a number of parameters, such as the
273 number of deaths (5/35 vs. 9/30, P < 0.02), severe sepsis (6/35 vs. 13/30, P < 0.02), chest
274 infections (19/35 vs. 24/30, P <0.03), central line infections (13/32 vs. 20/30, P <0.02), and
275  ventilation days (average 15 vs. 26 days) [34].

276 Use of Synbiotics in Acute Pancreatitis

277  Patients with severe acute pancreatitis were randomized into two groups to receive daily
278  and administered through a nasojejunal tube for the first 7 days a freeze-dried preparation
279  of either LLP at a dose of 10° plus 10 g of oat and inulin fibers (group 1) or the same as
280  for group 1 but with HLP (group 2) [35]. The study was designed to be interrupted when
281  on repeat statistical analysis significant differences in favor of one of the two group were
282  obtained, which occurred when a total of 45 patients had entered the study. At that time
283 22 patients had received treatment with LLP and 23 patients had received treatment with
284 the HLP. Infected pancreatic necrosis and abscesses were seen in one of the 22 patients
285  (4.5%) in the LLP group compared with seven of the 23 patients (30%) in the HLP group
286 (P = 0.023). The only patient in the LLP group who developed infection had signs of
287  urinary infection on the 15th day, e.g., at a time when he had not received treatment dur-
288 ing the previous 8 days. The length of stay was considerably shorter in the LLP group
289  (13.7 days vs. 21.4 days), but the limited size of the material did not allow statistical sig-
290 nificance to be achieved. In a second study by the same group, sixty-two patients with
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severe acute pancreatitis (Apache II scores, synbiotic-treated group 11.7 £ 1.9, controls 291
10.4 £ 1.5) were supplemented for 14 days with either two sachets per day of Synbiotic 292
2000 (2 x 40 billion LAB/day and in total 20 g fibers) or only the same amounts of fibers 293
in 20 g as in Synbiotic 2000. Nine of the 33 patients (27%) in the Synbiotic 2000 treated 294
group and 15 of the 29 patients (52%) in the only-fiber-treated group developed subse- 295
quent infections. Eight of the 33 (24%) Synbiotic 2000 treated patients and 14 of the 29 296
(48%) only-fiber-treated patients developed systemic inflammatory syndrome, multiple 297
organ failure, or both (P < 0.005) [36]. 298

Use of Synbiotics in Pancreatic Cancer Operations 299

A prospective randomized double-blind trial was undertaken involving 80 patients follow- 300
ing pylorus-preserving pancreatoduodenectomy [37]. All patients received enteral nutrition 301
immediately postoperatively. Group A received a composition of Synbiotic 2000, and group ~ 302
B received a placebo (the fibers in Synbiotic 2000, but no LAB) starting the day before 303
surgery and continuing for 8 days. The 30-day infection rate, the length of hospital stay, the 304
duration of antibiotic therapy, noninfectious complications, and side effects were recorded. 305
The infections were diagnosed at a mean of 9 days (group A) and 8§ days (group B) follow- 306
ing surgery. Five of the 40 patients in the Synbiotic 2000 treated group (12.5%) and 16 of 307
the 40 patients in the control group (40%) developed postoperative infections (P = 0.005). 308
@ No peritonitis (control group, six patients), pneumonia (control group, four patients), sepsis 309
(control group, two patients), cholangitis (control group, one patient), and empyema (con- 310
trol group, one patient) were observed in the Synbiotic 2000 treated group. Four patients in 311
the Synbiotic 2000 treated group and six patients in the control group developed wound 312
infections. Urinary tract infection was seen in one patient in each group. Enterobacter cloa- 313
cae grew in eight control patients (two treated patients), Enterococcus faecalis/faecium in 314
seven patients (one treated patient), £ coli in seven patients (no treated patients), and 315
S. aureus in two patients (no treated patients). Klebsiella pneumonia grew in two patients in ~ 316
each group and Proteus mirabilis in one patient in each group. 317

Conclusions 318

As can be judged from the limited studies available today, symbiotic treatment seems to 319
have a great potential as a tool to control inflammation and infection in connection with 320
surgery and in acute diseases such as acute pancreatitis. Limited experience suggests that 321
promising effects can also be obtained when it is used in pancreatic surgery, both resections 322
and transplantation. The results of treatment in other chronic diseases such as chronic liver 323
disease provide hope that positive effects might also be obtained when it is tried in chronic 324
pancreatitis. Such treatment might also prove valuable in patients on a waiting list for an 325
operation, particularly transplantation. This treatment should be an attractive option as itis 326
relatively inexpensive, has no side effects, and does not induce antibiotic resistance. 327
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[AQ1] Kindly provide an “Online Abstract” for this chapter.

[AQ2] Please explain what you mean here by “motility.” The word “motility” is an adjec-
tive meaning ““ capable of movement.”

[AQ3] Please explain what “/s” represents.

[AQ4] Please explain what “bil” is.

[AQS5] Please explain what ““/s” represents.

[AQ6] Please explain what “ALT” is.

[AQ7] Kindly update the details of reference 32.

[AQ8] Kindly update the details of the reference 34.
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