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LETTER
Effect of intragastric versus small intestinal
delivery of enteral nutrition on the incidence of
pneumonia in critically ill patients: a
complementary meta-analysis
Wan-Jie Gu and Jing-Chen Liu*

See related research by Deane et al., http://ccforum.com/content/17/3/R125
As intensive care specialists with a long-time interest in
the relative pros and cons of intragastric and small in-
testinal delivery of enteral nutrition in critically ill
patients, we greatly enjoyed reading the excellent meta-
analysis performed by Deane and colleagues based on
randomized clinical trials (RCTs) [1]. The analysis dem-
onstrated small bowel feeding was associated with a re-
duced risk of pneumonia (relative risk (RR) 0.75; 95%
CI 0.60 to 0.93; P = 0.01). The authors concluded that
use of small intestinal feeding may reduce the incidence
of ICU-acquired pneumonia. Although this result has
significant clinical implications, one important issue
should be addressed.
Based on the same articles used by Deane and col-

leagues [1], we performed a complementary meta-analysis
to reappraise the effect of intragastric versus small intes-
tinal delivery of enteral nutrition on the incidence of
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pneumonia. The data extracted from the 12 RCTs were
stratified by population (trauma versus non-trauma popu-
lation). It was shown that small bowel feeding was associ-
ated with a reduction in the incidence of pneumonia in
trauma (four RCTs; RR 0.67; 95% CI 0.52 to 0.87; P =
0.003; references [2-5] in the article by Deane and col-
leagues), but no reduction in non-trauma population
(eight RCTs; RR 0.86; 95% CI 0.58 to 1.26; P = 0.43; refer-
ences [6-13] in the article by Deane and colleagues)
(Figure 1).
What is noteworthy is that the rate of pneumonia re-

ported in the trauma population was approximately two
to three times higher than that in the non-trauma popu-
lation (trauma versus non-trauma population: 132/293
(45.1%) versus 131/683 (19.2%)). This potentially further
limits the generalizability of the conclusions from the
study of Deane and colleagues.
, Andrew R Davies and Daren K Heyland
In response to our systematic review [1] it has been
suggested that the reduction in pneumonia observed
with small intestinal delivery occurs only in patients fol-
lowing trauma.
Following traumatic injury, patients are at risk of de-

veloping enteral feed intolerance [2], and it is intuitive
that these patients will have greater capacity to benefit
from small intestinal feeding [3]. Furthermore, injuries
frequently demand that patients remain without head
elevation, positioning that increases the risk of develop-
ing pneumonia [4]. There is, therefore, a strong bio-
logical plausibility that this population will benefit from
small intestinal feeding to a greater extent than other
populations.
However, inferences about subgroup effects in sys-

tematic reviews should be made cautiously, as compari-
sons must be consistent between and within studies [5].
Several of the studies included by Gu and Liu as non-
trauma population were studies performed in mixed
medical/surgical ICUs. Indeed, several of these studies
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Figure 1 The 12 studies reporting the incidence of pneumonia used for the complementary meta-analysis. RR, relative risk (small bowel
feeding versus gastric feeding).
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actually included a proportion of patients following
traumatic injuries. On detailed analysis of demographic
data from the Montecalvo (reference [30] in our study),
Davies 2012 (reference [21] in our study), Davies 2002
(reference [32] in our study) and White (reference [18]
in our study) studies (Figure 1), 39%, 37%, 27% and 8%,
respectively, of enrolled patients were admitted follow-
ing trauma and were included in the complementary
meta-analysis but were grouped in the non-trauma
population.
While this complementary meta-analysis is of interest,

it may be explained by differences between studies and/
or by chance. Accordingly, we suggest that further ana-
lysis, using individual patient data meta-analysis, is re-
quired before the observation by Gu and Liu can be
considered hypothesis generating.
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