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Abstract

AIM: To evaluate the effects of dietary fiber (DF) as a part
of enteral nutrition (EN) formula on diarrhea, infection, and
length of hospital stay.

METHODS: Following electronic databases were searched
for randomized controlled trials about DF: Chinese Biomedicine
Database (CBM), MEDLINE, EMBASE and Cochrane Controlled
Trials Register. RevMan 4.1 was used for statistical analysis.

RESULTS: Seven randomized controlled trials with 400
pat-ients were included. The supplement of DF in EN was
compared with standard enteral formula in five trials.
Combined analysis did not show a significant reduction in
occurrence of diarrhea, but there were valuable results
for non-critically ill patients. Combined analysis of two
trials observing the infection also did not show any valid
evidence that DF could decrease the infection rate, though
the length of hospital stay was reduced significantly.

CONCLUSION: Based on the current eligible randomized
controlled trials, there is no evidence that the value of DF
in the diarrhea can be proved. Though length of hospital stay
was shortened by the use of DF, there is no available evidence
in preventing infection by DF. Further studies are needed
for evaluating the value of DF in EN.
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INTRODUCTION

Dietary fiber (DF) is a category of carbohydrates that cannot
be ingested by endogenic digestive enzymes in human body!".

Nevertheless, DF can be fermented into methane, hydrogen,
CO,, and short-chain fatty acid (SCFA) by bowel microflorae.
SCFA, a primary important energy substance for colonal
mucosal epithelium, is essential to maintain the metabolism
and regeneration of epithelia, protect the structure and function,
promote absorption of water and sodium, and regulate the
function of bowel®?. Recent studies also suggest that SCFA
can protect the intestinal bartrier and prevent bacterial translo-
cation™. So DF has been widely recommended as an essential
component of enteral nuttition (EN) in the last 20 years" ",
Itis believed that DF may play an important role in controlling
diarrhea associated with EN, improving restoration of bowel
function, reducing infection and improving prognosis of
critically ill patients!"*'®. But the conclusions of existing trials
are controversial. The practical value of DF in clinical EN
lacks evidence. This review is to evaluate the value of DF
in clinical EN with the method of meta-analysis and to seek
the best evidence for clinical EN.

MATERIALS AND METHODS

Data extraction and outcomes
We seatched the following electronic databases for eligible
trials: PubMed (from January 1980 to January 2003),
EMBASE (from January 1989 to December 2002),
Cochrane Controlled Trials Register and Chinese
Biomedicine Database (from 1980 to 2002). The seatching
words were dietary fiber and enteral nutrition. Languages
were restricted to English and Chinese.

The critetia were open or blind randomized studies. Patients
were randomly allocated into receiving EN emented with
DF or EN without DF, regardless of the type of DF.

Assessment of methodological quality

The assessment of methodological quality was undertaken
by two of the authors independently, differences in assessment
were solved by consensus. From each study, data were extracted
on the type of patients, the method of administration of
EN. Outcomes were the occurrence of diarrhea, infection
of any type and length of hospital stay.

Jadad score and allocation concealment were adopted
to evaluate the methodological quality of each trial: 0 for
non-randomized controlled trials, 1-2 scores for poot-quality
trials and 3-5 scores for high-quality trials. The concealment
of allocation also was divided into three grades: A for adequate
concealment, B for unclear concealment, C for inadequate
concealment.

Analysis
RevMan 4.1 software supplied by Cochrane Collaboration
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was used. The effect size of categorical variables was odds
ratio (OR). For numerical variables, if the unit was identical,
weighed mean difference (WMD) was used, and standardized
mean difference was used when the unit was different. The
homogeneity of adopted trials was tested before meta-analysis.
If the heterogeneity had no statistical significant difference,
a fixed effect model was used during meta-analysis. In contrast,
we used a random effect model and subgroup analysis. Sensitivity
analysis was also proceeded after the non-blinded, inadequate
concealed trials were excluded.

RESULTS

Characteristics of trials and patients

Eight hundred and eleven papers wete obtained by searching
the databases, 587 in English, 224 in Chinese. Seventeen trials,
all in English, were identified for further evaluation after
the title and abstract were read. Seven measured up to the
criteria and were included!"”?). There were no repetitive
studies and meta-analysis. Seven of the 17 included trials,
three were conducted in Germany!"**?4 one in USAP®,
one in Australia®!, one in Belgium™ and Singapore®!. Two
included critically ill patients™*), three included postoperative
patients”?#! one included sepsis®! and the other included
a variety of diseases™. The eatliest study was published in
1990%1, all were published in the past 14 years.

Methodological quality of trials

Of the seven trials, three were of a high quality (one had five
scores according to Jadad, one had four scores, one had three
scores), the other four were of a poor quality. Computerized
random number was used in two trials, sealed envelopes in
two, no randomization method in three. Four trials were
double-blinded. The baselines of included subjects were
compared in all studies, and no statistically significant differences
existed. Table 1 gives the details of the seven trials.

Table 1 Characteristics of RCTs about EN supplemented with DF

Outcomes

Effect of DF on diarrhea in EN The occurrence of
diarrhea in 276 patients receiving EN supplemented with
or without DF was observed in five trials. There was no
heterogeneity (P = 0.087) and fixed effect model was used.
The combined OR was 0.61, 96% confidence interval was
from 0.36 to 1.05 (P = 0.07) (Table 2). Subgroup analysis
of two trials on uncritically ill patients showed that the
combined OR was 0.33 (from 0.13 to 0.87, P = 0.03).
Effect of DF on infection The risk of infection was reported
in two trials. The types of infection included pneumonia, sepsis,
abdominal infection, urinary infection and incision infection.
Two trials had homogeneity. Combined OR was 0.44 when
the fixed effect model was used (0.20-1.00, P = 0.05).
Effect of DF on length of hospital stay Three trials reported
the length of hospital stay of 124 postoperative patients. Among
the three trials, one was excluded because it did not supply
the standard deviation. Two adopted trials had homo-geneity,
combined WMD was -2.85 (from -3.76 to -1.93, P<0.00001).

Sensitivity analysis

Three high-quality trials on diarrhea of 160 cases in EN
were included. There was no heterogeneity among them
(P = 0.069). Combined OR was 0.83 (0.43-1.60, P = 0.6). The
result was identical with the previous analysis (Table 3).
Sensitivity analysis was abandoned for the quality of trials
about infection and length of hospital stay was poor.

DISCUSSION

Diarrhea is the most frequent complication in EN. Infusion
speed, temperature, osmolality, bacterial contamination, hyp-
oalbuminemia and antibiotics may play a part in diarrhea™.
Laboratory studies suggested that DF and SCFA, fermentation
products of DF, were able to improve the rhythm of bowel
pertistalsis, promote absorption of water and sodium, and

Number of patients Methodological Patients Diarrhea Infection Days of hospital
(intervention/control) quality stay (mean+SD)

Schultz 2000 44(22/22) C:AlS5 Critically ill 6/7 NR NR

Dobb 1990 91(45/46) C:Bl:4 Critically ill 16/13 NR NR

Spapen 2001 25(13/12) C:AlL3 Sepsis 6/11 NR NR

Rayes 2002 64(32/32) C:Bl:2 Liver transplantation NR 11715 36+2.7/39+0.5

Rayes 2002(2) 60(30/30) C:BlJ2 Abdominal surgery NR 3/9 15+7.4/1645.5

Homann 1994 100(50/50) C:BlJ:2 Inpatients 6/15 NR NR

Khalil 1998 16(8/8) C:Bl2 Postoperative 172 NR NR

C =concealment of allocation; J = Jadad score; NR = not reported.

Table 2 Effect of EN with DF on diarrhea

Study Favors DF- Favors DF- Weight OR
supplement n/N freen/N % (95%Cl fixed)

Dobb 1990 16/45 13/46 240 1.40[0.58,3.40]

Homann 1994 6/50 15/50 38.3 0.32[0.11,0.91]

Khalil 1998 1/8 2/8 5.1 0.43[0.03,5.99]

Schultz 2000 6/22 /22 14.8 0.80[0.22,2.94]

Spapen 2001 6/13 11/12 17.9 0.08[0.01,0.79]

Total(95%Cl) 35/138 48/138 100.0 0.61[0.36,1.05]

Test for heterogeneity chi-square = 8.13, df = 4, P = 0.087; Test for overall effect z =-1.79, P = 0.07.
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Table 3 Sensitivity-analysis of effects of EN with DF on diarrhea

Study Favors DF- Favors DF-free Weight OR
supplement n/N n/N % (95%Cl fixed)
Dobb 1990 16/45 13/46 24.0 1.40[0.58,3.40]
Schultz 2000 6/22 7/22 14.8 0.80[0.22,2.94]
Spapen 2001 6/13 11/12 17.9  0.08[0.01,0.79]
Total(95%Cl) 28/80 31/80 100.0  0.83[0.43,1.60]

Test for heterogeneity y? =5.34, df = 2, P = 0.069, Test for overall effect z =-0.56,
P =0.6.

regulate the inhibitor feedback mechanism®"l. Accordingly,
DF may have potentials beneficial to controlling diarrhea
in ENF2%! But the existing clinical trials did not show
identical results, so strict evaluation is essential. The occurtrence
of diarrhea in trials adopted in this review was 30.01%,
combined OR was 0.61, 95% confidence interval was from
0.36 to 1.05 (Z = -1.79, P = 0.07). The difference was not
statistically significant. Subgroup analysis revealed that DF
was beneficial to diarrhea in non-critically ill patients but
uncertain in critically ill patients. Critically ill patients were
apt to complicate severe hypoalbuminemia and superinfection,
which could lead to refractory diarrhea*. In the review,
diarrhea occurred in 34.78% of critically ill patients, far
higher than that in the non-critical patients (20.69%).

Diatrhea diagnosis is lack of objective criteria. Three trials
in the review adopted Hatt and Dobb diarrhea score, which
records defecation by volume and consistency. Diarrhea was
defined as the scores more than 12. This score was convenient
to compare different trials.

High attention has been paid to intestinal bacterial translo-
cation leading to a considerable amount of infections. A
seties of animal experiments suggested that DF could effectively
reduce the intestinal bacterial translocation in stress status®l.
The mechanism remains unclear. DF is able to maintain the
structure and function of epithelia, regulate immunological
reactions, promote secretion of IgA and mucus, all these
may play a role in diarrhea?". Administration of DF can
reduce the infection theoretically. However, analysis of the
seven trials failed to show the anticipated results (combined
OR 0.44, P = 0.05). The review suggests that DF could
significantly shorten the length of hospital stay of patients
who had undergone liver transplantation or abdominal surgery.

There is little evidence from these trials that DF is beneficial
to diarthea and infection of critically ill patients. It is necessary
to design more large size and high-quality randomized
controlled trials. The effect of DF on a vatiety of patients
should also be further studied.
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