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Abstract

Background: Since probiotics are considered to exert beneficial health effects by enhancing the

host�s immune response, we investigated the benefits of a synbiotics treatment on the rate of

infections, systemic inflammatory response syndrome (SIRS), severe sepsis, and mortality in

critically ill, mechanically ventilated, multiple trauma patients. Length of stay in the intensive care

unit (ICU) and number of days under mechanical ventilation were also evaluated.

Method: Sixty-five patients were randomized to receive once daily for 15 days a synbiotic formula

(Synbiotic 2000Forte, Medipharm, Sweden) or maltodextrin as placebo. The synbiotic preparation

consisted of a combination of four probiotics (1011 CFU each): Pediococcus pentosaceus 5–33:3,

Leuconostoc mesenteroides 32–77:1, L. paracasei ssp. paracasei 19; and L. plantarum 2,362;

and inulin, oat bran, pectin, and resistant starch as prebiotics. Infections, septic complications,

mortality, days under ventilatory support, and days of stay in ICU were recorded.

Results: Synbiotic-treated patients exhibited a significantly reduced rate of infections (P = 0.01),

SIRS, severe sepsis (P = 0.02), and mortality. Days of stay in the ICU (P = 0.01) and days under

mechanical ventilation were also significantly reduced in relation to placebo (P = 0.001).

Conclusion: The administration of this synbiotic formula in critically ill, mechanically ventilated,

multiple trauma patients seems to exert beneficial effects in respect to infection and sepsis rates

and to improve the patient�s response, thus reducing the duration of ventilatory support and

intensive care treatment.

Critically ill trauma patients are at increased risk for

the development of severe and even fatal infec-

tions despite advanced therapeutic measures and

meticulous monitoring. This is the result of multiple

factors, including the increased patient�s catabolism,

decreased immune function, and gut-barrier malfunction.

Additionally, the critical illness itself is coupled with

prolonged use of mechanical ventilatory support as well

as of other invasive procedures and devices; thus, the

patient is subjected to an increased exposure to

potentially pathogenic gram negative microorganisms,

either from the hospital environment or, mainly, from his

or her own microflora.1,2,3

In recent years, the importance of the intestinal micro-

flora composition in physiological and pathophysiological
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processes in the human gastrointestinal tract has

become ever more evident, and an ongoing number of

trials dealing with the beneficial effects of probiotics—in

particular, specific lactobacilli and bifidobacteria—given

to manipulate the composition of gastrointestinal micro-

flora have been published. The effects of probiotics are

attributed to the enhancement of the immune response to

pathogens, restoration to normal of increased intestinal

permeability, balanced gut microecology, improved

immunological gut barrier function, and downregulation of

proinflammatory cytokines.4 They have been used

extensively in many clinical situations, such as patients

with acute pancreatitis, liver transplantation, antibiotic

associated diarrhea, inflammatory bowel disease, and

pouchitis.5,6,7 The experience, however, obtained from

treatment in critically ill patients, and especially of those

after multiple trauma—in whom the acute neurohormonal

and inflammatory cascades and immediate immune re-

sponses are already over—is still limited.

Thus, we proposed to investigate the benefits of

treatment with a combination of pre- and probiotics regi-

mens in critically ill, long-term mechanically ventilated

patients after severe polytrauma. The end points of the

study were infection rate, duration of stay under ventila-

tory support and in the ICU, and mortality. Proinflamma-

tory indexes were supplementarily used for comparative

evaluation of patients� improvement.

MATERIAL AND METHODS

Patients

All severe multiple trauma victims admitted over a 12-

month period to any 1 of the 5 participating surgical ICUs

of the Thessaloniki University�s tertiary-care AHEPA

Hospitals and the affiliated 424th Military Hospital were

eligible for the study. Patients were enrolled if they had

two or more organ-system traumas, if it was predicted

that they would have a long ICU stay and would need to

be mechanically ventilated or under ventilatory support, if

they were older than 18 years of age and with a life

expectancy of more than 15 days after randomization.

Pregnancy or lactation, immunosuppression, obesity

(BMI > 40), or any contraindication to enteral adminis-

tration of medication were additional causes for exclusion

of patients from the study.

A sample-size calculation based on data previously

collected by our group demonstrated that approximately

102 patients would be required to demonstrate a 30%

reduction in overall infections at the 5% significance level

with a power of 80%. An intermediate analysis was per-

formed after recruiting 60% of patients, the results of

which are presented herein. The study was approved by

the University of Thessaloniki Research Ethics Commit-

tee. Informed consent was obtained from all patients�
first-degree relatives on entry into the study.

Randomization and Treatment Regimens

This study was a double-blind, placebo-controlled trial.

Patients were randomly assigned to receive synbiotic or

placebo treatment according to a list blinded to study

investigators and physicians in charge. The synbiotic

preparation (Synbiotic 2000Forte, Medipharm, Sweden)

consisted of a combination of 1011 CFU of each of four

probiotics; Pediococcus pentoseceus 5–33:3, Leuconos-

toc mesenteroides 32–77:1, L. paracasei ssp 19, and L.

plantarum 2362, as well as 2.5 g each of inulin, oat bran,

pectin, and resistant starch. It was given in doses of 12 g

(1 sachet) per day for a 15-day study period, diluted in

100 ml of tap water. The placebo preparation consisted of

identical doses of powdered glucose polymer (maltod-

extrin, Caloreen, Nestle, UK).

The two groups did not differ with respect to age, gen-

der, underlying disease comorbidities, severity of trauma

on ICU admission, Acute Physiology and Chronic Health

Evaluation II (APACHE II) score, Glasgow Coma Scale,

and route of nutrition (Table 1). All patients had at least

one central venous catheter inserted and an arterial line.

Medication was administered via endoscopic gastrostomy

or through a nasogastric tube by ICU nursing staff. All

received concomitant therapy with antibiotics, inotropes,

and enteral or parenteral nutrition, as considered appro-

priate by the attending clinician. Proton pump inhibitors or

histamine–H2 antagonists were used routinely. The study

medication was terminated after a 15-day period; in the

case of a patient discharge from ICU earlier, he or she was

automatically excluded from the study.

Study Variables

Study variables included patient�s demographics and

comorbidities,8 admission diagnosis, medical history,

surgical procedures, medical treatment, devices, and

microbiological, biochemical, and hematological data.

The Glasgow Coma Scale and the APACHE II score on

admission to the ICU;9 infections, sepsis, acute organ

system failure, and outcome were also recorded.10,11

Follow-up continued until death or discharge from the

ICU.
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Definitions

Systemic inflammatory response syndrome (SIRS),

sepsis, septic shock, and multiple organ dysfunction

syndrome (MODS) were defined according to the Amer-

ican College of Chest Physicians Definitions and Guide-

lines and the American College of Chest Physicians/

Society of Critical Care Medicine (ACCP/SCCM) Con-

sensus Conference Committee.12,13,14 Clinical diagnosis

of bacterial pneumonia was defined by the presence of all

of the following criteria: new or progressive pulmonary

radiological infiltrate, purulent tracheal secretions, fever

(> 38.5�C), and leukocytosis or leukopenia (white blood

cell count more than 12 · 109 L)1 or less than 4 · 109

L)1).15,16,17 Diagnosis of pneumonia was regarded as

microbiologically confirmed by the isolation of a poten-

tially pathogenic microorganisms in bronchoalveolar la-

vage in concentrations of 105 CFU mL)1 or more.

Systemic infections were diagnosed according to

standard definitions.15,18 Bacteremia was diagnosed

when a pathogen was isolated from the blood with a

temperature above 38.5�C or below 35�C or a white blood

cell count greater than 10 · 109 L)1 or less than 3 · 109

L)1 and it was not related to infection at another site.

Intraabdominal infection was diagnosed when a pathogen

was isolated from a culture of purulent material during

surgery or drainage. Urinary tract infection was diag-

nosed if the urine culture showed at least 105 colonies of

a pathogen. Catheter-related sepsis was diagnosed if the

patient had local signs of infection at the entry site, a

temperature above 38.5�C or below 35�C, a white blood

cell count greater than 10 · 109 L)1 or less than 3 · 109

L)1 that resolved after catheter removal with no other

infection site, the semiquantitative culture of the catheter

tip showing more than 15 CFU mL)1, or isolation of a

pathogen from blood cultures.

Systemic Inflammatory Response

To quantify systemic inflammatory response, serum

levels of procalcitonin (PCT) and C-reactive protein (CRP)

were measured on days 0, 4, 7, and 15. Serum PCT was

estimated with an assay based on immunochemilumi-

nescence (BRAHMS Diagnostica, Berlin, Germany; lower

detection limit of 0.1 ngÆmL)1, upper limit 0.5 ngÆmL)1),

and CRP was measured by nephelometry (Boehring,

Mannhein, Germany; lower detection limit of 0 mgÆdl, up-
per limit 0.8 mgÆdL)1). According to the diagnostic cutoffs

proposed previously, PCT levels higher than 2 ngÆmL)1

are strongly suggestive of the surgical ICU patient being in

SIRS, higher than 10 ngÆmL)1 as being in severe sepsis,

and higher than 20 ngÆml as being in septic shock.19,20,21

Additionally, blood was collected on the same days for

estimation of proinflammatory cytokines tumor necrosis

factor-a (TNF-a), interleukin-6 (IL-6), and malondialde-

hyde (MDA) as an index of oxidative stress. Serum was

kept refrigerated at )70�C until measurements using

enzyme immunoassay (Diaclone Inc., Paris, France) for

cytokines and thiobarbiturate assay for MDA. Lower

detections limits were 0.50 and 6.25 pgÆmL)1 for TNF-a
and IL-6, respectively.

Outcome Measures

Patients entered into the study were followed

prospectively until ICU discharge. Primary endpoints

were systemic infection rate during ICU stay, as de-

scribed previously or the development of SIRS and

MODS. Mortality, length of stay in the ICU, and number of

days under mechanical ventilation were secondary end-

points. Clinical efficacy was defined as either the absence

of infection or a reduction of the days in the ICU and/or

under mechanical ventilation.

Statistical Analysis

Data were stored on a Microsoft Excel spreadsheet,

and statistical analysis was performed using SPSS for

Table 1.
Baseline characteristics of the 65 participants

Synbiotics
(n = 35)

Placebo
(n = 30)

P

Age (mean – SD) 52.9 – 19 55.9 – 18 0.25
Gender: M/F 28/7 25/5 0.73
Primary diagnosis
Multiple trauma 35 30
Abdominal trauma 17 15 0.90
Chest trauma 25 20 0.67
CNS trauma 20 18 0.81
Extremities 8 7 0.91

Underlying
disease/comorbidities
Diabetes 7 5 0.73
Respiratory disorder 5 3 0.6

Type of surgery
Abdominal surgery 17 15 0.90
Neurosurgery 18 16 0.87
Orthopedic 6 7 0.53

No surgery 8 6 0.78
APACHE II score on

ICU admission
19.36 – 2.7 19.36 – 2.1 0.63

Glasgow Coma Scale 7.80 – 4.24 7.64 – 3.71 0.60

M/F: male/female; CNS: central nervous system; APACHE II:
Acute Physiology and Chronic Health Evaluation II.
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Windows Version 10.0 (SPSS Inc., Chicago, IL, USA).

Qualitative data were compared using the two-tailed chi-

square test. Quantitative data were expressed as

medians plus range or means, with standard deviation

(SD) of the mean. Differences between means were

evaluated using analysis of variance (ANOVA) or paired

t-tests, as appropriate. The Mann–Whitney U-test was

used to compare nonparametric data. A P-value of 0.05

or less was considered to indicate statistical signifi-

cance.

RESULTS

Patients

Sixty percent of the calculated sample size was

recruited in this study, which means 35 and 30 patients to

the synbiotic- and placebo-treated groups, respectively.

Seventy-seven patients were initially allocated randomly

into two groups of 41 and 36 patients, respectively; 12

patients were not eligible for analysis because of death

within the first 48 hours postinjury.

Systemic Infections and Septic Complications

The overall infection rate was 63% in the synbiotic

group in comparison with 90% in the placebo-treated

group (P = 0.01). Forty patients developed 1 or more

septic complications during the study period: 17 out of 35

(49%) in the synbiotic group and 23 out of 30 (77%) in the

placebo-treated group, (P = 0.02) (Table 2).

The most common site of infection was the respiratory

tract (19 and 24 patients, respectively, P = 0.03), fol-

lowed by central line (13 and 20 patients, respectively,

P = 0.02), urine (6 and 13 patients, respectively,

P = 0.02), and wound infection (6 and 8 patients,

respectively, P = 0.35). The most frequently isolated

organisms from septic foci were Pseudomonas aerugin-

osa, Acinetobacter baumannii, Staphylococcus aureus,

methicillin-resistant Staphylococcus Aureus (MRSA),

Klebsiella pneumoniae, Proteus mirabilis, Candida albi-

cans, Escherichia coli, Enterococcus faecalis, and Chry-

seobacterium indologenes.

A total of 19 patients, 6 from the synbiotic group and 13

from the placebo group, developed severe sepsis

(P = 0.02); 14 (21.5%) patients died, 5 (14.3%) from the

synbiotics group and 9 (30%) from the placebo-treated

group (P = 0.12) after MODS development. In all pa-

tients, death occurred within the 2nd week of entry into

the study (Table 2).

Days of Ventilation and in ICU

The number of days the patients needed mechanical

ventilation were a median of 15 (range 5–32) days for the

synbiotic group and a median of 26 (range 7–60) days for

the placebo-treated patients (P = 0.001). Additionally, a

median of 5 (range 3–12) days and 9 (range 5–14) days,

respectively, were needed for total weaning from venti-

latory support. Total duration of ICU stay for patients who

survived was a median of 25 (range 13–54) days in the

synbiotic group and a median of 43 (range 17–82) days in

the placebo group. (P = 0.01).

Systemic Inflammatory Response

Mean levels of PCT on days 0, 4, 7, and 15 are

shown in Fig. 1. PCT was found significantly elevated

on day 4 in relation to day 0 in both groups. However,

there was a highly statistically significant difference be-

tween groups, with the synbiotic group having the low-

est. On days 7 and 15, there was a further reduction in

both groups, but there were significant differences

between the groups at any time point (P = 0.05,

ANOVA). Similar was the expression profile of CRP in

both groups, as well as the statistical differences be-

tween groups and among study periods (P = 0.05,

ANOVA), Fig. 2.

Concerning MDA, a very high mean value was found

on day 4 in the placebo-treated group in relation to the

synbiotic group, in which it was also elevated. The next

measurements, on days 7 and 15, respectively, revealed

a sharper reduction in the synbiotic group than in the

placebo (P = 0.05, ANOVA), Fig. 3.

Finally, cytokine TNF-a assay revealed an increase on

day 4 in both groups in relation to day 0 (Fig. 4). Both

TNF-a and IL-6 (Fig. 5) exhibited a trend toward reduction

in both groups from day 4 over the course of the study.

However, mean values in the synbiotic group were sig-

nificantly reduced at any time point in relation to the

placebo-treated group (P = 0.05, ANOVA).

Gastrointestinal Complications

A total of 7 out of 35 and 5 out of 30 patients received

total parenteral nutrition during their ICU hospitalization

(P = 0.72). Enteral nutrition and medication was gener-

ally administered through an endoscopic gastrostomy

tube. The diet was infused at a constant rate throughout

the 24 hours by an infusion pump. The incidence of

gastrointestinal complications in the synbiotic and pla-

cebo groups, respectively, exhibited a significant differ-
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ence at the level of 5%: 10 patients had severe consti-

pation (4 and 6, respectively, P = 0.34), 15 had diarrhea

(5 and 10, respectively, P = 0.04), and 22 had increased

gastric residuals (7 and 15, respectively, P = 0.01). De-

spite the relatively high gastrointestinal complication rate,

only three placebo-treated patients switched back to

parenteral nutrition.

DISCUSSION

Nosocomial infections are a common problem in

ICU-hospitalized patients, dramatically increasing the al-

ready high—due to the critical illness—morbidity and

mortality. More over, multiple trauma patients who need

mechanical ventilation, especially those with chest trau-

ma, are at higher risk of infection. These infections, di-

rectly related to the suppressed immune function and the

gut-barrier malfunction, seem to promote a continuous

systemic inflammatory response and in some cases re-

sult in multiple organ and system dysfunction and even-

tually death.

Although the pathogenesis of sepsis and multiple organ

failure remains obscure, it is generally believed that the

gut plays a pivotal role; the precise mechanism is not

clearly documented in humans, but there is evidence to

suggest changes in gastrointestinal microflora associated

with the acute illness, gut ischemia, immunosuppression,

the use of broad-spectrum antibiotics, and nutrient-

deprivation stress.3,22 It is also known from experimental

studies with induced disease such as pancreatitis that the

Lactobacillus flora disappears after 6–8 hours and is

replaced by an overgrowth of potentially pathogenic

microorganisms; soon thereafter, microbial translocation

follows.23 Similarly, Knight et al.24 support the view that

the majority of patients in the ICU have lost their total

Lactobacillus flora, but this loss can successfully be

Table 2.
Clinical outcome of the 65 participants

Synbiotics (n = 35) Placebo (n = 30) P-value

Infection rate (%) 63% 90% 0.01
Septic complications [number of cases (%)] 17 (49%) 23 (77%) 0.02
Site of infections
Respiratory tract [number of cases (%)] 19 (54%) 24 (80%) 0.03
Central venous line [number of cases (%)] 13 (37%) 20 (66%) 0.02
Urinary tract [number of cases (%)] 6 (17%) 13 (43%) 0.02
Wound [number of cases (%)] 6 (17%) 8 (26%) 0.35
Severe sepsis [number of patients (%)] 6 (17%) 12 (40%) 0.04
Mortality [number of patients (%)] 5 (14.3%) 91 (30%) 0.12

Duration of stay
Days in mechanical ventilation (mean – SD) 16.7 – 9.5 29.7 – 16.5 0.001
Days of stay in ICU (mean – SD) 27.7 – 15.2 41.3 – 20.5 0.01

SD: standard deviation; ICU intensive care unit.

Figure 1. Mean values of procalcitonin (PCT) throughout the
study period. Open bars represent the synbiotic group, and
closed bars represent the placebo group. One asterisk repre-
sents significance at the level of 5% (P = 0.05), two asterisks at
the level of 1% (P = 0.01), and three asterisks at the level of
0.1% (P = 0.001) between synbiotic and placebo groups within
the same study period.

Figure 2. Mean values of C-reactive protein (CRP) throughout
the study period. Open bars represent synbiotic group and
closed bars represent placebo group. One asterisk represents
significance at the level of 5% (P = 0.05) two asterisks at the
level of 1% (P = 0.01) and three asterisks at the level of 0.1%
(P = 0.001) between synbiotic and placebo within the same
study period.
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compensated for by supply of a specific synbiotic prep-

aration.23 Recent research documenting the presence of

various microorganisms, such as lactobacilli, bifidobac-

teria, and anaerobic bacteria have been shown to occupy

critical receptors on intestinal epithelial cells, which pre-

vent colonizing pathogens from occupying a niche for

persistence and proliferation.22,25

Thus, an alternative approach to gut commensal floral

changes is the preservation or reestablishment of normal

gut flora with pro- and prebiotics. Probiotics are live

microbial supplements that have a beneficial effect on the

host by altering gastrointestinal flora. Prebiotics are

nondigestible sugars that selectively stimulate the growth

of certain colonic bacteria. When administered in combi-

nation, prebiotics may enhance the survival of probiotic

strains as well as stimulating the activity of the host�s
endogenous bacteria. The combination of a pre- and

probiotics has been termed synbiotic.

The objectives of the present study were to investigate

the effects of such a combination regimen of pro- and

prebiotics, namely, Synbiotic 2000Forte, on the clinical

outcome of critically ill patients long-term mechanically

ventilated after severe polytrauma. We found that this

treatment can significantly decrease the overall infection

rate from 90% to 63% and thus the rate of SIRS and

sepsis complications from 77% to 49%, and the sub-

sequent mortality rate of 30% in the placebo-treated

group to 14.3%. Both groups were comparable in terms of

demographic data and illness severity, and all patients

had multiple trauma of similar extent and severity.

ICU research in this area is in its early stages. The only

pilot data available thus far involve a comparison between

treatment with live lactobacilli plus oat fiber and heat-

treated lactobacilli with oat fiber as a control in critically ill

patients with respect to multiorgan dysfunction. This

study, with 19 patients in each arm, resulted in a mortality

rate of 26% in the live synbiotic group versus 42% in the

control group.26 Although this is too small a study to allow

statistical significance, the same unit is currently under-

taking a large-scale trial, and more than 300 patients

have thus far been recruited (unpublished data, referred

by27).

We did not achieve a diminished rate of overall infec-

tion in our material although we used the ‘‘Forte’’ regi-

men, which is stronger than the simple one (Synbiotic

2000). However, the observed reduction from the rate of

80%–54% for respiratory tract infections, from 66% to

37% for central line infections, from 43% to 17% for urine,

and from 26% to 17% for wound infections, and from 90%

to 63% for the total number of infections is considered of

great importance for the life of our patients. The high

rates of infections found in our patients reflect that of the

literature on polytrauma patients needing mechanical

ventilation for a long period;14 additionally, our patients

had a high APACHE II score representing critical illness,

Figure 4. Mean values of tumor necrosis factor-a (TNF-a)
throughout the study period. Open bars represent the synbiotic
group, and closed bars represent the placebo group. One
asterisk represents significance at the level of 5% (P = 0.05),
two asterisks at the level of 1% (P = 0.01), and three asterisks
at the level of 0.1% (P = 0.001) between the synbiotic and
placebo groups within the same study period.

Figure 5. Mean values of interleukin-6 (IL-6) throughout the
study period. Open bars represent the synbiotic group, and
closed bars represent the placebo group. One asterisk repre-
sents significance at the level of 5% (P = 0.05), between the
synbiotic and placebo groups within the same study period.

Figure 3. Mean values of malondialdehyde (MDA) throughout
the study period. Open bars represent the synbiotic group, and
closed bars represent the placebo group. One asterisk repre-
sents significance at the level of 5% (P = 0.05), two asterisks at
the level of 1% (P = 0.01), and three asterisks at the level of
0.1% (P = 0.001) between the synbiotic and placebo groups
within the same study period.
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and the majority combined abdominal, chest, and cere-

bral injury. Severe illnesses can also be verified by the

number of days on mechanical ventilation as well as days

of stay in ICU. The control group remained under

mechanical ventilation for a median of 26 (range 7–60)

days, needing a median of 9 (range 5–14) additional

days for total weaning from ventilatory support, and

had an overall ICU stay of a median of 43 (range

17–82) days. The use of synbiotic treatment led to a

significant reduction of all parameters to a median of 15

(range 5–32) days and a median of 5 (range 3–12) days,

respectively, for ventilator dependence and to a median

of 25 (range 13–54) days for overall ICU stay.

A similar reduction of hospitalization days is referred to

in a randomized, double-blind study on acute pancreatitis

patients receiving L. plantarum 299v or heat-inactivated

L. plantarum for 1 week through a nasojejunal feeding

tube. A trend toward a shorter mean length of hospital-

ization (13.7 vs. 21.4 days) was prominent in the live

Lactobacillus group, which also exhibited a decrease in

pancreatic necrosis infection rate (1 out of 22 patients in

the live Lactobacillus group compared with 7 out of 23 in

the control group).28 The common point between this

study and ours was the use of L. Plantarum contained in

the synbiotic formula. The most unique feature of the well-

studied Lactobacillus, L. plantarum, is its ability to cata-

bolize arginine toward nitric oxide, which is involved in a

series of important gastrointestinal (GI) functions such as

bacteriostasis, mucus secretion, regulation of motility and

splanchnic circulation, and in stimulation of GI immune

functions.29,30 Although this function is interrupted or at

least depressed by antibiotic treatment, such as neomy-

cin, bacitracin, and polymyxin B,31 which are commonly

administered to sepsis patients, the results with respect to

infection rate reduction are not disappointing; on the other

hand, the excessive use of antibiotics or even worse, of a

combination of antibiotics, would be the reason of the less

impressive reduction in infection rate.

The severity of critical illness in our patients, besides

the high APACHE II scores, is documented by the high

values of CRP and, especially, PCT. Today, PCT has

been proposed as a reliable indicator of systemic infec-

tion, even in the presence of immunosuppression. The

finding of values over 10 ngÆmL)1 in many of our patients

is strongly suggestive of severe sepsis 19,20 and, even

more, septic shock (> 20 ngÆmL)1), as they actually were.

On the other hand, cytokines as indexes of systemic

inflammatory response and MDA as an index of oxidative

stress, although good indicators of the significant differ-

ence between groups favoring synbiotics, had no further

usefulness for the quantification of illness severity.

Finally, another point to be discussed is the improve-

ment in the rate of GI complications seen in our patients.

Although the absolute number of complications is small, a

trend toward normalization of gut motility (constipation or

diarrhea) and improvement of upper GI motility (shorter

time for gastric empting) was prominent in our treated

versus placebo patients. Literature dealing with severely ill

medical and surgical patients mainly focuses on antibiotic-

associated diarrhea. We did not experience a great

number of such problems in our patients, so we are unable

to correlate them with the use of synbiotic treatment.

However, two published meta-analyses have evaluate all

randomized, double-blind, controlled trials of probiotics in

the prevention of antibiotic-associated diarrhea and con-

firm an odds ratio of 0.39 and 0.37, respectively, in favor of

probiotics treatment over placebo.32,33

Although ICU patients seem to be the most disadvan-

tageous group to treat because treatment is initiated after

the peak of acute-phase response, results of the present

study are encouraging: the early institution of treatment

by this synbiotic regimen in critically ill multiple trauma

patients seems to be associated with measurable clinical

benefits in relation to matched placebo-treated patients: it

significantly reduces the systemic infection rate as well as

the incidence of SIRS, severe sepsis, MODS, and mor-

tality, and it also significantly shortens the total length of

stay in the ICU and the number of days the patient needs

mechanical ventilatory support. These beneficial effects

support the current trend of using synbiotic to up-regulate

the host�s inflammatory response; however, further

studies are needed to clarify their usefulness in acute

illness and to assess the ‘‘therapeutic window’’ of suc-

cessful immunomodulation treatment.
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