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Abbreviations: SOD, Selective Oral Decontamination; SDD, 
Selective Digestive Decontamination; ICU, Intensive Care Unit; 
MRSA, Methicillin Resistant Staphylococcus Aureus

Introduction
The microbial ecology in the human digestive tract is diverse 

and here environmental triggers, immune signals and genetic 
susceptibility can affect the human host’s response to infection.1 
Selective decontamination has emerged as a potential treatment for 
patients at high risk of infection such as those; in the critical care 
environments, undergoing invasive surgical operations, or with 
significant immunosuppression. Selective decontamination aims to 
vastly reduce numbers of bacteria in the gastrointestinal (GI) tract 
and subsequently reduce the risk of infection. There are two main 
approaches: selective oropharyngeal decontamination (SOD) and 
selective digestive decontamination (SDD).2

SOD involves application of topical antibiotic paste to the 
orophyarynx and does not usually involve enteral or intravenous 
adjuvant antibiotics.2 This antibiotic paste is usually applied four 
times per day. SDD, on the other hand, consists of oropharyngeal 
and gastric application of non-absorbable antibiotics in addition to 
a short course of intravenous antibiotics. There are several different 
antibiotic regimens in use for selective decontamination and typically 
oropharyngeal and gastric antibiotics include either a combination 
or single use of: polymyxin E, tobramycin, and amphotericin B.3 
These drugs are particularly active against potentially pathogenic 
gram-negative rods, Staphylococcus species, yeasts and fungi, but are 
relatively more sparing of less pathogenic organisms.3 

There has been some debate over whether decreased bacterial 
carriage translates to reduced infections,4 whether this technique may 
lead to increased antibiotic resistance rates,5 and also whether this is 
a cost-effective strategy to reduce risk of infection. This review will 
aim to collate recent research on the use of selective decontamination 
using either SDD or SOD, and offer guidance on their potential use, 
including indications and limitations, for the practising clinician. 

Discussion
Initially selective decontamination of GI tract was reported in 

1980 in the setting of haemato-oncology.6 Subsequent applications of 
this management strategy were met with mixed response and use of 
different antibiotic regimens.7,8 Selective decontamination was applied 
to an intensive care setting, with a population of mixed pathologies 
with seemingly greater promise.9 SDD was performed using a triple 
antibiotic regimen of polymyxin E, tobramycin and amphotericin B. 
Over a 16 month period there was a striking reduction in colonisation 
of the digestive tract, particularly with gram-negative bacilli and there 
was a reduction in rates of infection versus control (24% vs. 10%). 
Further work suggested that this technique resulted in a reduction in 
morbidity and mortality for intensive care patients and was achieved 
at a relatively low cost.10 Similar findings were found when patients 
were given a short 3 day course of intravenous antibiotics whilst 
starting on SDD for both medical and surgical patients on an intensive 
care unit.11 

At this stage, stage there was a lack of randomised, double-blinded 
trial results in this field. Therein followed a period where attention 
on strategies to reduce infection risk, were focused elsewhere. In 
the intervening period, promising work was performed in mice, 
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Abstract

The diverse microbial environment in the digestive tract, influences the human host’s 
immune response and subsequent development of infection. In patients at high risk 
of infection, strategies to help reduce risk are key. Selective decontamination of the 
gastrointestinal tract has emerged as one of these potential strategies, with the two common 
forms being selective oral decontamination (SOD) or selective digestive decontamination 
(SDD). 

SOD and SDD can take place using a variety of different, non-absorbable antibiotic 
regimens. Effective regimens have been reported with particular decrease in numbers 
of pathogenic gram-negative bacteria and resulting decrease in morbidity and mortality 
associated with bacteraemia. Work in this area has predominantly been in the area of critical 
care but there is increasing focus on using this intervention to reduce infection rates and 
anastamotic leaks in elective gastrointestinal surgical procedures. 

The cost of such interventions as well as possible increase in antimicrobial resistance have 
been suggested as possible stumbling blocks to their uptake in routine clinical care. In this 
review, the role of SDD and SOD, including indications and limitations, will be examined 
to offer advice on their potential use for the practising clinician. 
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with different groups given five different regimens to assess micro-
organism translocation. Different antibiotic combinations were found 
to be effective at reducing growth of gram positive and gram-negative 
bacteria, but also for decreasing translocation of fungi, however the 
mechanism for this was not explored. Combinations which were found 
to be effective include; neomycin, erythromycin and metronidazole; 
polymyxin B and amikacin; polymyxin B, amikacin and amphotericin 
B.12 

At the turn of the century, increasing focus began to be applied to 
the area of selective decontamination. A large randomised controlled 
trial was performed in 934 patients and showed that in a setting of a 
low antibiotic resistance intensive care unit, SDD decreased mortality 
(23% vs. 15%, p=0.002) and that there was also reduced colonisation 
with resistant gram-negative bacteria.13

At this stage, there was increasing application of SOD, which 
could perhaps achieve decontamination from oropharynx and in 
particular help decrease subsequent respiratory tract infections. 
Vancomycin use in SOD was associated with reduction in methicillin-
resistant staphylococcus aureus (MRSA) pneumonia in the Intensive 
Care Unit (ICU) setting.14 Both interventions seemed to reduce 
infections from gram-negative organisms, SOD wasassociated with a 
33% and SDD was associated with a 45% reduction in the occurrence 
of  intensive  care  unit-acquired  gram-negative  bacteraemia.15 
Comparison has taken place between SDD and SOD as methods of 
selective decontamination. Initial findings looking particularly at 
respiratory tract bacteraemia in ICU patients and found that this was 
reduced using both SDD and SOD methods.16 A more recent network 
meta-analysis has shown a favourable effect on mortality from use 
of SDD in ICUs but that the effect of SOD is less certain. However 
this study did report that use of SOD was more effective than topical 
chlorhexidine in reducing risk of infection, a widely practised hospital 
intervention.2 

One key criticism of these interventional approaches is that they 
may lead to increased antimicrobial resistance, potentially selecting 
increasingly drug-resistant pathogenic strains. Indeed, an initial study 
suggested that rates of MRSA and ciprofloxacin resistance were 
higher in SDD groups rather than control groups.5 However this only 
followed up patients over a one year period, had low numbers of 
patients recruited and was a single centre, non-blinded study. Larger 
studies and over a longer period of time have subsequently found 
no effect on antimicrobial resistance at two years,17 and a cluster 
randomised trial of patients at 16 different centres also found no 
change to antibiotic resistance rates from patients receiving SDD or 
SOD.18 When comparing SOD and SDD antibiotic resistance, there 
were no differences in mortality detected, SDD seems to demonstrate 
lower rectal carriage of antibiotic-resistant gram-negative bacteria and 
subsequent bacteraemia, however SDD was associated with greater 
aminoglycoside-resistant gram-negative bacteria.19

There are limitations to the application of SDD or SOD. Of 
note, many studies have been single centre studies performed in 
intensive care units. There is the complex and varying nature of 
intensive care admissions, varying practices between countries and 
local antimicrobial resistance patterns showing great variety even 
from neighbouring regions. In addition, control groups of patients 
in ICU settings will frequently have varying prolonged courses of 
intravenous antibiotics, which will to varying degrees cause reduction 
in gut microbiota levels and alteration in composition.20 As a result, 
it may be difficult to apply findings to this heterogeneous group of 
patients.

Another potential stumbling block to using SDD or SOD in 
clinical practice is the possible expense of additional antibiotic 
courses. However, when routine use of selective decontamination 
examined, it was found to be less expensive and economically more 
efficient than placebo in reducing numbers of patients with infectious 
complications.21

Furthermore, the use of selective decontamination in patients 
undergoing high risk GI surgery has been examined and post-operative 
infection rates and anastamotic leaks seemed to be reduced with peri-
operative SDD.3 SOD has not been shown to be as effective in this 
cohort of patients.22 To date, there have no trials of pre-operative SDD 
or SOD prior to elective GI surgical operations.3 This could be an area 
for further exploration. The use of SDD was found to be cost effective 
at reducing infection in patients undergoing elective GI surgery.23 
Trial recruitment is currently underway to further examine effect on 
morbidity and mortality following colorectal surgery. 4

Perhaps beyond the scope of this review, but there have been 
promising applications of selective decontamination to reduce 
infection in; paediatrics,25,26 trauma,27,28 burns,29 and following stroke.30

Conclusion
The microbial composition and environment in the gastrointestinal 

tract is closely linked to response to infection. Selective 
decontamination of the gastrointestinal tract has emerged as a possible 
therapeutic strategy to reduce risk of infection, in high-risk patient 
groups. There have been promising results from randomised trials in 
this area and in the short to medium term antibiotic resistance does 
not seem to be significantly increased. The most studied cohort of 
patients are those in a critical care setting. Given the heterogeneity 
of patients in ICUs, varying clinical practice, and antimicrobial 
resistance patterns, it may be difficult to apply findings to individual 
centres. Moreover, there is the significant confounder that patients 
in these environments often have prolonged courses of intravenous 
antibiotics. Selective decontamination could have a role to play in 
elective gastrointestinal surgical procedures and ongoing clinical 
trials are underway to examine this further. Whilst an exciting field, 
additionalmulti-centre work for specific indications such as elective 
GI surgery and any effect on long-term antibiotic resistance needs to 
be determined.
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