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Abstract
In most intensive care units (ICUs) in the Netherlands, 
selective decontamination of the digestive tract (SDD) is 
currently a routine strategy to prevent secondary infection. 
The successfulness of infection prevention by SDD depends on 
whether decontamination is achieved or not. In addition, the 
rising rate of abnormal carriership with potential pathogenic 
and resistant microorganisms at the moment of ICU admission 
makes it sometimes difficult to obtain decontamination. It may 
be necessary to make adaptations to the standard antibiotic 
regime in SDD which is usually polymyxin, tobramycin and 
amphotericin B. Furthermore, persistent colonisation may need 
additional actions to enable the SDD regime to be successful.
This article summarises tips and tricks to achieve successful 
decontamination of ICU patients, even in case of multi-resistant 
strains and persistent pathological carrier state. 

Introduction
The infection prevention strategy for intensive care patients, 
selective decontamination of the digestive tract (SDD), was 
developed in the 1980s.[1] The observation that patients who are 
admitted to the intensive care unit (ICU) relatively often acquire 
pneumonia due to bacteria that they did not have before their 
ICU admission initiated the development of a specific preventive 
strategy using hygiene, topical and systemic antimicrobials 
to eliminate abnormal carriership.[2-4] Over the years, the 
discussion concerning SDD moved from clinical effectiveness 
to antimicrobial resistance. Nearly 70 randomised clinical 
trials have been performed and published. The effectiveness 
is evident with a reduction in respiratory tract infection and 
mortality rates.[5-8] Evidence that SDD increases antimicrobial 
resistance rates is lacking.[9,10] In contrast, several studies show 
a reduced incidence of resistant microbes in ICU patients when 
SDD is applied.[11,12] The main goal of the SDD strategy is to 

achieve decontamination of the digestive tract for potential 
pathological microorganisms. Usually, decontamination is 
reached within several days. However, clinical practice shows 
that some patients suffer from prolonged or repeated abnormal 
carriership. This article provides tips & tricks, evidence based 
or not practice based, to achieve decontamination.

Basic concept
The baseline hypothesis of SDD is that a sequence of 
events occurs in intensive care patients when they are not 
decontaminated. First, acquisition and second, subsequent 
colonisation of potentially pathogenic microorganisms (PPMs) 
at the hospital occurs or patients are colonised beforehand 
(abnormal carriership).[3] Third, due to selective pressure, 
overgrowth occurs. When, in general, more than 1000 colonies 
per ml faeces or other body fluid are present (overgrowth), the 
risk for the fourth event, infection, will increase. Acquisition of 
PPMs rapidly occurs in hospitalised critically ill patients due to 
several reasons, such as the colonisation pressure in the ICU, 
the immunosuppression inherent to severe disease or treatment 
and the instrumentation, which breaks through defence lines 
(e.g. central lines, tubes and tracheostomy).
SDD is designed to intervene in this sequence of events. This 
implies that SDD is a preventive and not a treatment strategy 
for infection in ICU patients. In case of active infection, the 
addition of intravenous antimicrobial agents next to topical 
application of antibiotics is indicated.[5,13] The application of 
topical antibiotics in the oral cavity and digestive tract prevents 
colonisation, overgrowth and secondary endogenous infection. 
The components that have been studied most thoroughly 
are polymyxin B or polymyxin E (colistin), tobramycin and 
amphotericin B (PTA). These antimicrobials are chosen 
because they are generally not absorbed from the lumen of the 
digestive tract except in patients with increased digestive tract 
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mucosal permeability.[14] Usually a sticky paste (e.g. Orabase®) 
with 2% PTA is applied on the oral mucosa 4 times daily. A 
10 ml solution with 80 mg tobramycin, 100 mg (1,000,000 U) 
polymyxin B/E and 500 mg amphotericin B is administered into 
the gastric tube. This regimen is highly effective in achieving 
decontamination in cases when sensitive microbes are present 
but also in more resistant ones, such as extended spectrum 
beta-lactamase producing facultative aerobic gram-negative 
bacteria.[12,15]

Primary endogenous infection is caused by PPMs that are already 
present on admission in normally sterile organs, in particular 
the respiratory tract. This colonisation and the infection that 
is already beginning cannot be prevented by oral and digestive 
decontamination and needs an intravenous antimicrobial agent, 
usually cefotaxime, as an early treatment.[13] When the admission 
culture of sputum is free of PPMs, the cefotaxime can be stopped 
unless another invasive infection needs this therapy. Exogenous 
infections are caused by directly introducing PPMs into sterile 
organs, e.g. by unsterile suction of the respiratory tract. These 
infections can be prevented by a high level of hygiene. 
The fourth pillar of the SDD regimen, next to (1) hygiene, (2) the 
short intravenous course of cefotaxime and (3) the application of 
topical antibiotics in the digestive tract, is (4) surveillance. Twice 
weekly surveillance cultures of the oral cavity, rectum, sputum 
and wounds is mandatory to evaluate the decontamination 
strategy and to guide adaptations when necessary.[3] When 
these surveillance cultures show decontamination failure or 
a renewed abnormal carrier state, the tips and tricks outlined 
below will help to get back on track.

Tips & tricks for successful decontamination
A. Stay in line with the concept
1.  The normal indigenous flora consists almost completely 

of anaerobic Lactobacilli, anaerobic Streptococci and 
anaerobic Bacteroides.[16,17] Less than 1% consists of 
coliform bacteria.[16] These bacteria do not allow aerobic 
gram-negative bacteria and other PPMs to overgrow.[16,18] 
This is called colonisation resistance, which in essence has 
nothing to do with antimicrobial resistance.[18] Antibiotics 
such as penicillins affect the colonisation resistance by 
reducing the number of Enterococci and anaerobes.[19] In 
general, antibiotics that enter the digestive tract via bile or 
mucosa or oral intake may reduce colonisation resistance. 
As a consequence, an important tool for clinicians is 
to choose antimicrobials that do not affect the normal, 
indigenous, flora. Therefore, penicillins, such as penicillin 
G, flucloxacillin, piperacillin, and amoxicillin should 
be avoided.[19] If they cannot be avoided, intravenous 
administration is less harmful than oral intake. For instance, 
intravenous amoxicillin has limited effects on colonisation 
resistance.[20] Metronidazole as an oral therapy should be 

avoided for the same reason and, when given intravenously, 
should be limited to a short course of, for example, five days. 
Treatment of Clostridium difficile infection with either 
metronidazole or vancomycin orally is disastrous for the 
indigenous intestinal flora.[21] However, during a well-executed 
SDD regime Clostridium infections seldom occur.[22] 

B. Improve practical execution
2.  Decontamination of the digestive tract can only be achieved 

if the topical antibiotics reach all parts of the bowel. This 
implies that a discontinuous digestive tract because of 
surgery with stomata needs additional interventions. 
Suppositories with 2% PTA can be prepared by the local 
hospital pharmacy and applied into the rectum or into 
stomata. Patients with a post-pyloric tube should be given 
PTA suspension in this tube. In our setting, we usually 
divide the 10 ml PTA suspension and give 5 ml into the 
gastric tube and 5 ml into the duodenal or jejunal tube. In 
patients with reduced bowel movement and constipation 
early and appropriate laxation regimens are needed. We 
usually start polyethylene glycol laxation on the second day 
after the start of SDD and when stools do not appear on the 
4th day, treatment with intravenous neostigmine is started 
(0.3-0.7 mg/h continuous infusion).[23,24] In some patients 
a continuous nasogastric drip of macrogol (Klean-prep®) 
therapy is needed.[24]

3.  Persistent rectal colonisation is sometimes seen with 
aerobic gram-negative bacteria or candida. Firstly, laxative 
therapy is needed as described above to allow the SDD 
suspension to reach the rectum. When this is the case and 
colonisation persists, foreign bodies such as a Flexi-seal® 
might be the cause. In our ICU, the rule of thumb is that a 
Flexi-seal® can only be applied when decontamination has 
been achieved. Increasing the dose of the PTA suspension 
is never needed nor is it ever the solution.[25] In addition, 
a higher dose of PTA might increase the absorption of 
PTA.[26,27] The tobramycin level can, for this reason, be 
monitored in patients undergoing a prolonged stay in the 
ICU. Sometimes a low-grade Candida colonisation persists, 
for instance 15-100 colonies per ml faeces. Clinically this is 
not a problem and will not lead to infection. In general, the 
more sites that show Candida colonisation, the higher the 
chance that candidaemia occurs.[28,29]

4.  Wounds are sometimes difficult to decontaminate. Small 
wounds can be decontaminated by applying Orabase® 
paste with 2% PTA twice daily. The larger wounds, e.g. 
abdominal or after surgery for soft tissue infection, might 
be treated with vacuum therapy and/or local treatment with 
a sterile taurolidine solution. Special attention is needed 
for tracheostomies. The discontinuity of the skin can easily 
lead to local overgrowth of PPMs and secondary respiratory 
infection. Application of the sticky paste that is used for 
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oral decontamination (i.e. Orabase® with 2% PTA) around 
the tracheostomy will prevent pneumonia.[30,31] In addition, 
routine changing of the cannula, e.g. once a week, will help 
to achieve and retain decontamination.

5.  Hygiene is one of the cornerstones of SDD. However, due 
to high colonisation pressure in the ICU, strict adherence 
to hygienic measures alone cannot completely prevent 
secondary endogenous and exogenous infection. The 
combination of hygienic measures with SDD will be able to 
prevent these infections.[2,4] In particular exogenous infection 
cannot, by definition, be prevented by SDD but only by 
application with strict hygiene during instrumentation and 
daily care. Notably, hygienic measures when performing 
endobronchial suction are essential. We use sterile gloves 
for handling a suction catheter. Closed suction systems 
should only be used if decontamination has been reached 
as otherwise the plastic suction tube will retain the tracheal 
contamination.

C. Provide additional measures when needed
6.  Additional topical therapy is needed in case of abnormal 

colonisation of the respiratory tract. Aerosolised 
tobramycin or polymyxin B or colistin has to be applied 
in those cases. We prefer ultrasonic aerosol therapy when 
available. Nebulisation of 40 mg tobramycin 4 times 
daily and/or 80 mg colistin nebulisation 4 times daily is 
sufficient for susceptible PPMs. In case of Staphylococcus 
aureus tobramycin can be nebulised or a first-generation 
cephalosporin such as cephazolin (500 mg 4 times daily) 
can be used. In exceptional cases aerosolised therapy with 
amikacin can be used.[32]

7.  Additional topical therapy for colonisation of the bladder 
is usually only needed for Candida. This is combined 
with the renewal of the Foley catheter as Candida sticks 
to the catheter. A high colonisation index for Candida 
can lead to infection which is prevented by appropriate 
decontamination.[28,29] Urinary tract infection on admission 
is effectively treated with the short course of cefotaxime or 
might need an additional intravenous antibiotic, for instance 
ciprofloxacin. Candida colonisation needs amphotericin B 
bladder irrigation.[33] A 100 ml solution containing 50 mg 
of amphotericin B can be instilled twice daily and left in the 
bladder for one hour. After the first irrigation the urinary 
catheter should be changed for a new one. Usually four 
bladder instillations with one catheter renewal are effective 
to eliminate pathological Candida colonisation. 

8.  Persistent oral colonisation with PPMs such as 
Enterobacteriaceae or Candida can be treated with extra 
application of the sticky paste (e.g. Orabase® with 2% PTA) 
up to 8 times daily until decontamination has been reached. 
It is important to check whether prostheses or false teeth 
are present. Toothbrushes and other personal care products 

might be the cause of persistent colonisation. These items 
should be removed, cleaned and left out. Also, renewal of 
the gastric tube is needed to get the patient transformed 
from the abnormal to the normal carrier state. Occasionally, 
the endotracheal tube also needs to be replaced.

9.  Colonisation with polymyxin/colistin and tobramycin 
resistant gram-negatives might be a challenge. In case of 
co-trimoxazole sensitive PPMs such as non-fermenting 
Enterobacteriaceae, the pharmacist can add 2% co-
trimoxazole to the sticky paste for oral decontamination 
and/or in the suppositories. Twice daily co-trimoxazole 
960 mg into the gastric tube will generally be enough to 
eliminate these PPMs from the digestive tract. In case of 
combined resistance for polymyxin/colistin, tobramycin 
and co-trimoxazole an alternative regimen should 
be applied. These regimens are less well studied. The 
intravenous preparation of amikacin can be used at a dose of 
500 mg 4 times daily into the gastric tube. This intravenous 
formulation cannot be added to the sticky oral paste but the 
intravenous formulation can be applied by an oral swab onto 
the oral mucosa 4 times daily.[34] In exceptional cases topical 
application of fosfomycin, paromomycin or temocillin 
might be considered. These strategies should only be used 
in extraordinary situations and should be combined with 
intensive monitoring of rectal and oral cultures.

10.  In case of methicillin resistant Staphylococcus aureus 
(MRSA) an alternative decontamination strategy can be 
applied.[35-37] This consists of the normal PTA containing 
paste and suspension with the addition of vancomycin. The 
oral paste can be enriched with 2% vancomycin, which can 
be prepared by the hospital pharmacy. To decontaminate the 
digestive tract, 500 mg of vancomycin 4 times daily can be 
given into the gastric tube (the intravenous formulation can 
be used).[36-37] Infections should concomitantly be treated 
with vancomycin intravenously. Nasal carriage should 
be eliminated by local application of mupirocin. MRSA 
infection can be treated with vancomycin or ceftaroline.

Conclusion
Decontamination of the digestive tract and other normally 
sterile sites in the body must be achieved to prevent secondary 
endogenous infections in ICU patients. Active involvement 
of intensivists and extensive education and training of the 
nursing team is obligatory to achieve this in all patients. 
Usually the standard SDD regimen is sufficient. However, 
when the surveillance cultures show an abnormal carrier state 
or persistent colonisation additional measures are needed. 
This article has summarised the necessary routine measures 
to obtain successful decontamination. In addition, measures 
needed in specific circumstances, such as in case of highly 
resistant organisms, are summarised as well.
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