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ABSTRACT 
Selective digestive decontamination is a prophylactic strategy to reduce 

the incidence of infection in intensive care unit (ICU) patients by 

prevention or eradication of the oropharyngeal and gastrointestinal 

carrier state of potentially pathogenic microorganisms in the gut flora 

that precedes the development of most ICU-acquired infections. It is one 

of the most studied interventions in critically ill patients. A lot of research 

have shown that selective digestive decontamination prevents severe 

infections, reduces mortality, has no adverse effects, is cost-effective and 

its use does not show a significant increase in antimicrobial resistance in 

areas of low antibiotic resistance. However, the impact of this in areas 

where multi-resistant Gram-negative bacteria are endemic is less clear 

and of great interest. Some studies also comment on the risk of 

developing infections after discharge from the ICU. The aim of this article 

is to provide a narrative review of the main evidence supporting or not 

supporting the use of selective digestive decontamination in these 

settings, whether it is safe to use in and after ICU discharge and in 

different types of patients. 

 
Keywords: selective digestive decontamination, selective 
decontamination of the digestive tract, oropharyngeal decontamination, 
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Introduction 

The morbidity and mortality associated with ICU acquired 
infections is a major problem1 and it is important to 
reduce their incidence. A prophylactic strategy known as 
selective digestive decontamination (SDD) aims to reduce 
the incidence of infection in the ICU. SDD is a manoeuvre 
designed to convert carriers of 'abnormal' flora to 
carriers of 'normal' flora using non-absorbable enteral 
antimicrobials. Low-pathogenic micro-organisms such as 
anaerobes, which generally only cause morbidity, are not 
affected by SDD by design. There are 15 potentially 
pathogenic micro-organisms (PPMs) that cause virtually 
all infections. They can be divided into two groups: 
'normal', usually present in previously healthy patients 
and 'abnormal', usually present in patients with chronic or 
acute underlying pathology. “Normal” PPMs include 
Streptococcus pneumoniae, Haemophilus influenzae, 
Moraxella catarrhalis, Escherichia coli, Staphylococcus 
aureus and Candida albicans. The group of “abnormal” 
PPMs causing ICU-acquired infections would include 

aerobic Gram-negative bacteria (Klebsiella, 
Enterobacter, Citrobacter, Proteus, Morganella, 
Acinetobacter, Serratia and Pseudomonas spp.) and 
methicillin-resistant Staphylococcus aureus (MRSA). 
 
According to the carrier status of the patient, infections in 
the ICU are classified.  Surveillance specimens together 
with diagnostic specimens help to distinguish between 3 
types of infection: endogenous primary, endogenous 
secondary and exogenous infections. Primary 
endogenous infections are caused by PPMs that the 
patients carried in their digestive tract when they were 
admitted to ICU. Secondary endogenous infections are 
those caused by PPMs that the patients did not have in 
their digestive tract when they were admitted to the ICU, 
but acquired in their digestive tract during their stay in 
the ICU. Exogenous infections can occur during ICU 
admission and are caused by "abnormal" PPMs that were 
not previously present in the oropharynx and rectum 
surveillance samples.(Table 1). 

 
Table1. Types of ICU infections. 

Type of ICU infection PPMs Carrier Time Incidence 

Primary endogenous 
Normal / 
Abnormal 

 Present in the flora at 
admission < 1 week < 1 week 55% 

Secondary endogenous Abnormal 

Not present in the flora at the 
time of entry but acquires it 
afterwards > 1 week 30% 

Exogenous Abnormal No carrier at any time 
At any time during 
admission to the ICU 15% 

PPMs: Potentially Pathogenic Microorganisms 
 
Selective digestive decontamination is a prophylactic 
technique for the control of the three types of nosocomial 
infections2 caused by the 15 PPMs, based on four 
principles:  
 

1. Enteral antimicrobials: usually colistin, tobramycin and 
nystatin or amphotericin B. To treat secondary 
endogenous or exogenous infections. 

2. Four days of intravenous antimicrobials after ICU 
admission, usually cefotaxime. For primary 
endogenous or exogenous infections. 

3. Hygiene measures to prevent cross-contamination 
between patients or from the environment to the 
patient. 

4. Surveillance samples once or twice weekly. 

 
Table 2. The components of selective digestive decontamination and antimicrobials  

Antimicrobials used for potentially pathogenic micro-organisms to 
be eradicated  

Total daily dose (in 3 or 4 doses) 
>12 years 

A. Selective Digestive Decontamination complete protocol  
1. Enteral antimicrobials  

Oropharynx: 
 Non-absorbable antimicrobials until ICU discharge                                                                                        

AGNB: Colistin plus tobramycin or gentamycin 1 g paste al 2% 
Fungi: amphotericin B or Nystatin 1 g  paste al 2%  

MRSA: vancomycin 
1 g  paste al 4% 
 

       Digestive tract 
Non-absorbable antimicrobials until ICU discharge 

AGNB: Colistin  
plus tobramycin or gentamycin 

   400 mg                                   
   320 mg 

Fungi: amphotericin B or 
Nystatin  

2.000 mg 
8 x 106 units 

MRSA: vancomycin  500-2.000 mg 
 Intravenous: Cefotaxime  4 g/day 

3. Hygiene measures to prevent cross colonisation 
4. Oropharyngeal and rectal surveillance samples on admission and once or twice a weak  
 

B. Selective  Oropharyngeal Decontamination: only non-absorbable oropharyngeal  antimicrobials 

AGNB: Aerobic Gram-negative bacteria; MRSA: Meticillín-Resistant Staphylococcus Aureus; mg: miligram; g: gram 
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Enteral administration of non-absorbable colistin and 
tobramycin is used to eradicate 'abnormal' aerobic 
Gram-negative bacteria by decontaminating the 
gastrointestinal tract and/or suppository. We also 
administer non-absorbable amphotericin B or nystatin to 
eradicate fungi. In MRSA-endemic units, topical 
vancomycin is used.3,4 Because of their underlying illness, 
the ICU patient can't get rid of non-anaerobic pathogenic 
flora because their intestinal overgrowth weakens their 
immune system. The basis for the enteral administration 
of colistin and tobramycin is the restoration of systemic 
immunity and the prevention or eradication of 
"abnormal" non-anaerobic pathogenic flora in the 
oropharynx and gastrointestinal tract, effectively 
controlling aspiration and translocation of these 
microorganisms to the lower respiratory tract and blood. 
Enteral antibiotics have been effective in the prevention 
of secondary endogenous infections. On the other hand, 
selective oropharyngeal decontamination (SOD) with 
enteral antibiotics does not help with either endogenous 
or exogenous primary infections. Routine hygiene 
measures are essential to reduce hand contamination and 
subsequent transmission from external sources. Finally, the 
SDD protocol includes surveillance sampling on admission 
and once or twice a week. Knowledge of carrier status 
allows the effectiveness of this protocol to be assessed. 
The SDD is designed to reduce endogenous infections by 

preventing carrier status. Nevertheless, reducing the 
frequency of carrier status reduces colonisation pressure 
and therefore also minimises the likelihood of exogenous 
infection through patient-to-patient cross-transmission 
from the hands of healthcare professionals (Table 2).5,6,7 
 
The aim of this non-systematic review is firstly to provide 
an overview of the information that is available on the 
use of SDD and clinical, antimicrobial resistance and 
safety in ICUs with low and also moderate to high levels 
of antimicrobial resistance. A literature search of 
EMBASE/MEDLINE/PubMed was performed, including 
articles published between 1984 and 2024.   
 

Clinical effects of selective digestive 
decontamination 
Selective digestive decontamination has been used for 
more than 40 years. At least 73 randomised trials (RCTs) 
and 16 meta-analyses in critically ill patients have shown 
that SDD prevents severe infections, reduces mortality 
and is cost-effective. 
 
As shown in Table 3, RCTs have demonstrated significant 
reductions in respiratory infections, bacteraemia, all 
infections, multi-organ dysfunction and mortality. 

 
Table 3. Clinical impact of selective digestive decontamination / selective oropharyngeal decontamination in 16 meta-
analysis and 73 randomised clinical trials 

  Respiratory 
infections 

Bacteremias Mortality Oropharyngeal 
colonis 

Rectal 
colonis 

All 
infections 

MOD 

Author Sample 
size 

OR (IC 95%) OR (IC 95%) OR (IC 
95%) 

    

Vandenbroucke-
Grauls, et al.8 
1991 

6.491 0.12 (0.08-
0.19) 

NR 0.92 
(0.45-1.84) 

    

D’Amico, et al.9 
1998 

5.727 0.35 (0.29-
0.41) 

NR 0.80 
(0.69-0.93) 

    

Safdar,et al.10 
2004 

4.259 0.82 (0.22-
2.45) 

NR NR   0.88 (0.73-
1.09) 

 

Liberati, et al.11 
2004 

6.922 0.35 (0.29-
0.41) 

NR 0.78 
(0.68-0.89) 

    

Silvestri, et al.12 
2005 

6.075 NR 0.89 (0.16-
4.95) 

NR 0.32 (0.19-
0.53) 

 0.30 (0.17-
0.53) 

 

Silvestri, et al.13 
2007 

8.065 NR 0.63 (0.46-
0.87) 

0.74 
(0.61-0.91) 

    

Silvestri, et al.14 
2008 

9.473        

Gram negative  0.07 (0.04-
0.13) 

0.36 (0.22-
0.60) 

NR 0.13 (0.07-
0.23) 

0.15 (0.07-
0.31) 

0.17 (0.10-
0.28) 

 

Gram positive  0.52 (0.34-
0.78) 

1.03 (0.75 -
1.41) 

NR 0.55(0.30-
1.02) 

0.53 (0.12-
2.43) 

0.76 (0.41-
1.40) 

 

Silvestri,et al.15 
2009 

4.902 NR NR 0.71 
(0.61-0.82) 

    

Liberati et al.. 16 

2009 
6.914 0.28 (0.20-

0.38) 
NR 0.75 

(0.65-0.87) 
    

Silvestri, et al.17 
2010 

1.270 NR NR 0.82 
(0,51-1.32) 

   0.50 (0.34-
0.74) 

Silvestri, et al.18 

2010 
2.252 0.54 (0.42-

0.69) 
NR NR     

Price, et al.19 
2014 

3.912   0.73 
(0.64-0.84) 

    

Roquilly, et al.20 

2015 
10.227   0.84 

(0.76-0.92) 
    

Plantinga, et al.21 
2018 

17.884   0.82 
(0.72-0.93) 

    

Minozzi, et al.22 
2021 

5.290 0.43 (0.35-
0.53) 

NR 0.84 
(0.73-0.96) 

    

Hammond,et al.23 
2022 

24.389 0.44 (0.36-
0.54) 

0.68 (0.57-
0.81) 

0.91 
(0.82-0.99) 

    

colonis: colonisation; OR:Odds ratio; MOD: multi-organ dysfunction. 
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Since 1983, SDD has been proposed as a measure for 
the prevention of infection in ICU patients, the majority of 
whom have respiratory failure, are on mechanical 
ventilation, have reversible morbidity or are admitted 
after major surgery, coma or shock.24 A systematic review 
and meta-analysis of 32 studies involving patients on 
mechanical ventilation23 showed that the use of SDD was 
associated with a lower risk of ventilator-associated 
pneumonia (VAP) (Relative risk (RR), 0.44 [95%  
confidence interval (CI), 0.36-0.54]), as did many other 
meta-analyses.8-11,14,16,18,22,23 A reduced risk of ICU-
acquired bacteraemia (RR, 0.68 [95% CI, 0.57-0.81]) 
was also found by Hammond et al.23 In the group of non-
catheter-associated bacteraemia caused by Gram-
negative bacteria, SDD showed a significant reduction, 
as in several studies.25 The hypothesis that this type of 
infection is predominantly exogenous is supported by the 
lack of effect of SDD on intravascular catheter-
associated bacteraemia a hypothesis supported by the 
reduced incidence of catheter-associated bacteraemia 
with purely hygienic measures.26 

 

A recent multicentre study in ICUs demonstrated an 
association between SDD and nosocomial infections in 
patients on continuous renal replacement therapy (RRT).27 

SDD was associated with a statistically significant 
decrease in RRT-associated nosocomial infections odds 
ratio (OR): 0.10, 95% confidence interval [CI]: (0.04-
0.26) and the incidence density ratio (IDR): 0.156, 95% 
CI:(0.048-0.506) of multi-resistant bacteria (MRB). 
Furthermore SDD is now the standard of care in the 
Netherlands and is used occasionally in intensive care 
units in other countries.28 In De Smet et al.29 study the SDD 
group had a lower incidence of ICU-acquired 
bacteraemia with Enterobacteriaceae than those who 
received the SOD group. 
 

In critically ill patients, SDD has previously been 
associated with a low rate of candidaemia. Between 
1994 and 2013, only 51 cases of candidaemia were 
observed among 12.491 ICU patients receiving SDD.30 In 
a recent study,31 the rate of ICU-acquired candidaemia 
was lower in the SDD group than in the SOD group or in 
the standard care group. Both in the matched cohort 
analysis of patients who received mechanical ventilation 
for at least 48 hours and in the overall population, the 
rate of ICU-acquired candidaemia was lower in patients 
who received SDD (0.8% versus 0.3%; p = 0.012 and 
0.7% versus 0.3%; p = 0.006, respectively). Patients with 
ICU-acquired candidaemia had also a higher mortality 
rate (48.4% versus. 29.8%; p< 0.001). 
 

The SDD cohort had significantly lower rates (p < 0.001) 
of VAP (1.9 versus 9.3 events per 1000 ventilation days) 
and MRB infection (0.57 versus 2.28 events per 1000 ICU 
days) and a non-significant reduction in secondary 
bacteraemia (0.6 versus 1.41 events per 1000 ICU days) 
compared with the non-SDD cohort, as well as secondary 
infections in COVID patients.32 Van der Meer et al.33 

found that VAP occurred in 10% of patients, although 
96% spent more than 5 days in the ICU. Buil et al.34 

showed that their observation indicated that SDD is 
effective in decolonising yeast from COVID-19 patients 
in the ICU and may help to reduce candidaemia in this 
patient group. The same result was found in the study by 
Ruiz-Santana et al.32 (p=0.0207). In critically ill patients, 

in a national multicentre cohort study in 18 French ICUs 
with COVID-19 patients, the incidence rate of 
candidaemia was 6% and in COVID-19-associated 
pulmonary aspergillosis was 7%.35 

 

A retrospective before and after cohort study36 between 
January 2017 and June 2023 found that 21 (77.8%) and 
21 (46.7%) burn patients in the non-SDD and SDD 
groups, respectively, developed nosocomial infections (p 
= 0.009). The number of hospital-acquired candidaemia 
episodes was 2.52 (1.21-3.82) and 1.13 (0.54-1.73), 
respectively (p = 0.029). SDD was linked to a reduced 
incidence of bacterial nosocomial infections and a 
reduction in the number of nosocomial infections per 
patient. 
 

In addition, Massart et al.37 showed that there were 
35/143 deaths in the standard care group versus 
22/151 in the post-implementation group (p = 0.046) 
and this difference remained in a multivariable Cox 
model (HR = 0.58; 95CI [0.34-0.95] p = 0.048). SDD 
appears to be associated with improved outcomes in 
critically ill immunocompromised patients. 
 

Against SDD, Hurley JC38 believes that there are various 
other paradoxical discrepancies between the results of 
RCTs on SDD and the results of studies of interventions to 
prevent infections in ICUs other than SDD, as summarised 
in Cochrane reviews.21 The median event rates in the 
control groups within RCTs of SDD are generally high, 
whereas the median event rates in the intervention groups 
are not unusually low. The results for bacteraemia in the 
meta-analysis23 also highlight this discrepancy. The rates 
of ICU-acquired bacteraemia are generally high in the 
control groups of the SDD RCTs, whereas the rates of 
bacteraemia in the intervention groups are not unusually 
low. In contrast, the bacteraemia rates in the control and 
intervention groups of the SDD CRTs are all close to a 
contemporary literature benchmark derived from French 
ICUs39 of 7%. 
 

In favour of SDD, the Spanish Zero VAP programme has 
a good rate of infection.25,27.32 As in the Netherlands, 
Spain and France,7,28,40 have national recommendations 
for the use of SDD to prevent ICU-acquired infections such 
as ventilator-associated pneumonia. The Whale JJ et al.41 

also recommended use of SDD is one of the few settings 
in critical care where large RCTs and systematic reviews 
demonstrate a clear benefit on major outcomes, including 
mortality and nosocomial infections. 
 

Mortality 
A number of meta-analyses have shown a significant 
reduction in mortality (see Table 3). Two recent studies 
have provided evidence of a reduction in mortality with 
SDD. A Cochrane review21 found that patients treated 
with SDD had a significant reduction in mortality 
compared with those receiving placebo or no treatment 
(RR: 0.84 [95% CI: 0.73-0.96]). This corresponds to a 
mortality rate of 0.05% in patients treated with SDD 
compared to 0.1% in patients receiving placebo or no 
treatment. This means that for every 26 patients treated 
with SDD, one death was prevented.  
 

The meta-analysis by Hammond HE and colleagues22 
showed that in patients with mechanical ventilation the 
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posterior probability of reduced in-hospital mortality 
associated with SDD was 99.3%, in a systematic review 
of 32 RCTs with 24.389 participants. The summary risk 
ratio was 0.91, indicating a statistically significant 
reduction in mortality compared with standard care. In 
another study,29 the pooled estimated risk ratio (RR) for 
mortality for SDD compared with standard care was 0.91 
(95% credible interval [CrI], 0.82-0.99; I2 = 33.9%; 
moderate certainty), with a 99.3% posterior probability 
that SDD reduced hospital mortality. The beneficial 
association of SDD was clear in trials with an intravenous 
agent (RR, 0.84 [95% CrI, 0.74-0.94]). It was not clear in 
trials without an intravenous agent (RR, 1.01 [95% CrI, 
0.91-1.11]). 
 
The SuDDICU investigators42 concluded that the use of 
SDD did not significantly reduce in-hospital mortality 
compared with standard care (27 versus 29.1%; OR: 
0.91 [95% CI: 0.82-1.02]; p = 0.12). This finding 
reflected a 1.7% reduction in mortality (95% CI: -4.8 - 
1.3%) in patients who received SDD. The 2-percentage 
point reduction in mortality observed in the SuDDICU trial 
corresponds to a number needed to treat of 50 to avoid 
1 death, which is a clinically relevant effect size. In the 
post-hoc analysis of the SuDDICU randomised trial43 in 
critically ill, mechanically ventilated patients with acute 
brain injury, SDD significantly reduced in-hospital 
mortality compared to standard care without SDD. In 
patients with acute brain injury, in-hospital mortality rates 
were 32.3% and 38.0% in the SDD and standard care 
groups, respectively. The unadjusted OR for SDD was 
0.76 (95% CI: 0.63- 0.92; p = 0.004). Wittekamp BH et 
al.44 showed a significant reduction in mortality in an 
randomised trial. Luque-Paz et al.45 suggested that SDD 
may be associated with a reduction in bacterial VAP and 
improved 28-day survival in COVID-19 patients. 
 
Conversely, Hurley JC 39 considers that the basis for the 
difference in mortality between control and intervention 
groups in SDD trials is still unclear, Several contradictory 
results are consistent with a spillover effect that would 
confound the inference of benefit from RCTs. Moreover, 
this spillover would be a herd effect. Although there has 
been repeated opposition to SDD, those who use SDD in 
the ICU, who began using it many years ago, continue to 
do so because clinical experience tells them that it is a 
good and safe intervention for patients.3,8-18,25,27,32,46 

Those who oppose it may never have used it and in the 
meantime a potentially effective intervention is being 
withheld from patients while others with much less clinical 
evidence are used. Few things in medicine significantly 
reduce mortality in critically ill patients. 

 

Selective digestive decontamination and 
antimicrobial resistance 
Expert concern about the emergence of antimicrobial 
resistance is the main reason why SDD is not used, despite 
numerous RCTs and meta-analyses showing a reduction in 
healthcare-associated infections. Most RCTs were 
conducted in areas with low antimicrobial resistance for 
multidrug-resistant Gram-negative bacteria. Some 
studies were conducted in countries with moderate to high 
levels of resistance, such as Spain, Portugal, Belgium or 
France. 
 

Ecological studies47,48 suggest that SDD increases 
antimicrobial resistance. An increase in antibiotic 
resistance, particularly aminoglycoside resistance genes, 
in the anaerobic flora during SDD has been shown in a 
study using metagenomic techniques.47,48 Van Seane et 
al.49 reported significant inactivation of colistin by faeces. 
In addition, aminoglycoside resistance increases the 
likelihood of acquiring colistin resistance. Indeed, several 
studies50,51 have described outbreaks of colistin- and 
aminoglycoside-resistant Enterobacteriaceae during 
SDD. Therefore, it is necessary to monitor resistance to 
both antibiotics during the use of SDD. Buelow E et al.52 

found that the gut microbiota of SDD-treated ICU 
patients was significantly different from that of healthy 
subjects. Negative effects on the resistome were limited 
to selection for four resistance genes. The data suggest 
that the risks associated with ICU admission and SDD on 
selection for antibiotic resistance were limited, although it 
was not possible to separate the effects of SDD from 
confounding variables in the patient cohort. Nonetheless, 
we found evidence that recolonisation of the gut with 
antibiotic-resistant bacteria may occur after discharge 
from the ICU and discontinuation of SDD. 
 

Recently, van Doorn-Schepens  et al.53 demonstrated that 
the SDD group clustered into two subgroups. One 
subgroup showed a decrease in Proteobacteria. The 
other subgroup showed a shift in Proteobacteria species. 
This study demonstrates that SDD not only reduces the 
colonisation of the gastrointestinal tract with potentially 
pathogenic Gram-negative microorganisms but also 
decreases the abundance of normal colonisers of our 
gastrointestinal system and results in a change in the 
overall composition of the microbiota. Similarly, in a 16-
year ecological study in Spain, Lloréns-Villar Y et al.54 

found no relevant changes in the overall susceptibility 
rate after the implementation of SDD; susceptibility rates 
were not lower than in Spanish ICUs without SDD. Buitinck 
S et al.55 in a study of more than 21 years of SDD found 
that the incidence rates of resistant microbes at the ICU 
level did not increase significantly of time, but the 
background resistance rates increased. An overall 
ecological effect of prolonged use of SDD by counting 
resistant microorganisms in the ICU was not demonstrated 
in a country with relatively low rates of resistant 
microorganisms. 
 

In the enteral solution and paste of SDD, topical colistin 
and tobramycin are usually used. In a French intensive 
care unit, SDD was compared with chlorhexidine body 
wash plus intranasal mupirocin and placebo in a 2 × 2 
factorial design.56 The proportion of patients developing 
colistin-resistant Gram-negative bacteria infections 
ranged from 11% in patients who received a double 
placebo to 2% in patients who received both SDD and 
chlorhexidine body washing/mupirocin (p = 0.005). A 
similar (although not significant) effect was found for 
tobramycin-resistant Gram-negative bacteria infections, 
from 17% to 9% in patients treated with double placebo 
and SDD plus chlorhexidine/mupirocin, respectively. 
Sánchez-Ramírez C et al.25 found a significant reduction 
(p < 0.001) in MRB infections after 4 years of SDD use 
(RR: 0.31; 95% CI: 0.23-0.41), which was correlated with 
low rates of colistin- and tobramycin-resistant 
colonisation. 
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A retrospective study by Halaby et al.50 has been 
published that supports the view that SDD favors the 
emergence of resistance. They analysed the impact of 
SDD over a five-year period in a Dutch ICU. Logistic 
regression analysis showed a significant association 
between SDD and tobramycin resistance and also that 
colistin resistance emerged in Extended spectrum Beta-
latamase after the introduction of SDD, with a significant 
increase in bacteraemia due to colistin-resistant 
organisms. It was therefore recommended that SDD 
should not be used in outbreaks where resistant bacteria 
are prevalent. Similarly, Lübbert et al.57in their study 
using SDD for 7 days with colistin and gentamicin in 14 
consecutive patients with Klebsiella pneumoniae 
Carbapenemase found an increase in resistance of 19% 
to colistin and 45% to gentamicin compared with no 
resistance in the control group. In contrast, an almost 
simultaneous analysis of a single-centre Dutch study by 
Oostdijk et al.58 was published, in which the acquisition 
rates of colistin-resistant Gram-negative bacteria in the 
respiratory tract were low and comparable with and 
without SDD and topical colistin use. 
 

In a letter to the editor, Zanstra et al.59 considered the 
study by Halaby et al.50 to be an inappropriate with a 
low level of evidence. The reasons given were: 1) it did 
not provide data on the type of patients included; 2) it 
did not use appropriate epidemiological estimators such 
as prevalence, cumulative incidence, etc; 3) Imported and 
ICU-acquired pathogens were not distinguished; 4) it did 
not define whether pathogens occurred in the SDD or non-
SDD period; 5) it did not detail the periodicity of 
sampling, taking diagnostic samples without taking 
surveillance samples. They also pointed out that 
resistance in SDD is rare. 
 

A meta-analysis by Daneman et al.60 of the effect of SDD 
on resistance in the ICU included 64 studies using SDD 
and SOD, of which 47 were RCTs and 35 provided 
resistance data. No association was found between use 
and emergence of resistance. No differences were found 
in Gram-negative bacteria resistance to aminoglycosides 
and quinolones, but In patients with SDD, a reduction in 
colistin-resistant gram-negative bacteria (OR 0.58, 95% 
CI: 0-46-0.72) and third-generation cephalosporins was 
observed. 
 

There is only 1 cluster randomised trial, the RGNOSIS 
trial, for settings with a higher prevalence of MRB. 
Wittekamp BH el al.44 applied SDD daily clorhexidine 
2% body wash and a programme to improve hand 
hygiene were used as standard for a short period. Each 
ICU was randomised to 3 separate 6-month intervention 
periods with either clorhexidine 2% mouthwash, SOD or 
SDD, all applied 4 times daily, after a baseline period 
of 6 to 14 months. Adjusted SDD ratios for 28-day 
mortality were 1.07 (95%CI: 0.86-1.32), 1.05 (95%CI: 
0.85-1.29) and 1.03 (95%CI: 0.80-1.32) for 
clorhexidine, SOD and SDD, respectively, compared with 
baseline. Among patients receiving mechanical ventilation 
in ICUs with moderate to high antibiotic resistance 
prevalence, the use of clorhexidine mouthwash, SOD or 
SDD was not associated with a reduction in ICU-acquired 
bloodstream infections caused by MRB compared with 
standard care. The completed SDD protocol needs to be 
evaluated according to surveillance sample cultures, 

sometimes it is necessary to adjust and switch to another 
aminoglycoside such as gentamycin or use 
paromomycin61 if there is an MRB that is resistant to 
colistin. 
 

Selective digestive decontamination and 
multi-resistant bacteria infections in 
COVID-19 patients 
A study by Ruiz-Santana S et al.32 on COVID-19 
patient32 found that patients in the SDD cohort had 
significantly lower rates (p < 0.001) of VAP and MRB 
infections (0.57 versus 2.28 events per 1000 ICU days) 
and a nonsignificant reduction in secondary bacteraemia 
among patients in the non-SDD cohort. Infections caused 
by multi-resistant pathogens occurred in 5 patients in the 
SDD cohort and 21 patients in the non-SDD cohort (p = 
0.006). Similarly, a study in France by Ejzenberg M et 
al.62 showed that the use of SDD reduced the occurrence 
of VAP (OR 0.536; CI: 0.338-0.851; p = 0.017) in a 
multivariate analysis adjusted for confounders. Their pre-
post observational study suggests that the use of SDD in 
a structured VAP prevention protocol appears to reduce 
the incidence of VAP in COVID-19 patients without 
changing the incidence of MRB. 
 

Antimicrobial resistance after ICU 
discharge 
The incidence of infections was monitored for 14 days 
after ICU discharge in two university hospitals by De Smet 
et al.63 There was no difference in the incidence of 
hospital-acquired infections after ICU discharge, which 
were 11.2, 12.9 and 8.3 per 1000 risk days for patients 
receiving SDD (n = 296), SOD (n = 286) and standard 
care (n = 289), respectively. Of patients who died in 
hospital after ICU discharge (n = 58), 8 (14%) 
developed a nosocomial infection after ICU discharge: 3 
of 21 after SDD, 3 of 15 after SOD and 2 of 22 after 
standard care. They concluded that they rejected the 
hypothesis that an increased rate of infection after ICU 
discharge would affect the clinical outcome and mortality 
of patients who had received SDD or SOD in the ICU, 
although there was a trend towards more infections, 
particularly superficial surgical wound infections, in these 
patients after ICU discharge. De Jonge E et al.64 found 
that intestinal carriage at ICU discharge and the rate of 
MRB acquisition after ICU discharge were lower after 
SDD than after SOD. The prevalence of intestinal MRB 
carriage 10 days after ICU discharge was similar in both 
groups, suggesting rapid intestinal MRB clearance after 
ICU discharge. 

 

Effects of long-term use of Selective 
digestive decontamination/Selective 
oropharyngeal decontamination 
Several studies have shown that there is no increase in 
resistance with long-term use2 of SDD. 5, 46, 54, 55, 65-70 This 
is described in 2 longitudinal studies, one French65 and the 
other German.66 The French study65 was a 6-year 
retrospective case-control study, also in an ICU of a 
tertiary hospital. The German study66 was observational 
and prospective over 5 years in a third level surgical ICU. 
In the Spanish study, Ochoa-Ardila et al.67 showed no 
increase in resistance over 5 years in an ICU with SDD. 
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They included 1.588 patients with SDD in their 5-year 
study. The incidence of MRB remained stable: 18.91 per 
1000 bed days. The incidence of resistant enterobacteria 
remained stable:  Pseudomonas aeruginosa resistance to 
tobramycin, amikacin and ciprofloxacin was significantly 
reduced; there was an increase in P. aeruginosa resistant 
to ceftazidime and imipenem, linked to an increase in 
imipenem consumption; the incidence of other non-
fermenting bacilli and MRSA was nearly zero. They 
concluded that prolonged use of SDD was not associated 
with increased acquisition of resistant flora. 
 
In another Dutch longitudinal study involving 38 ICUs68 

with or without SDD and SOD use over 4 years, they 
found a statistically significant increase in tobramycin-
resistant Enterobacteriaceae resistance in ICUs without 
SDD or SOD, and no such trend in ICUs using SDD or SOD 
but found a decrease in Gram-negative bacteria 
resistance to the antibiotics studied, such as colistin, 
tobramycin, ceftazidime and cefotaxime or ceftriaxone. 
Wittekamp BH et al.69 in a post hoc analysis of 2 
consecutive 7-year multicentre cluster RCTs in 5 ICUs 
showed that resistance to tobramycin in respiratory and 
rectal specimens decreased significantly and resistance 
to colistin in respiratory specimens did not change with 
long-term use of SDD or SOD compared to standard 
treatment. Long-term use did not increase the prevalence 
of colistin- and tobramycin-resistant Gram-negative 
bacteria of SDD or SOD compared with standard 
treatment. Tobramycin resistance did not increase during 

a median of 7 years of SDD or SOD treatment. Similarly, 
Sanchez-Ramirez C et al.25 described low rates of colistin 
and tobramycin resistance in a 4-year prospective study 
in a high-resistance ICU. In another 16-year Spanish 
study54 mentioned above, no significant changes in the 
overall susceptibility rate were observed after the 
introduction of the SDD; susceptibility rates were not less 
than in Spanish ICUs without SDD. Another 21-year 
longitudinal study using SDD55 observed no significant 
increase in the incidence rates of resistant microorganisms 
over time, but the baseline resistance rates measured at 
admission for cephalosporins, polymyxin B/colistin, and 
ciprofloxacin showed increases of 7.9%, 3.5%, and 
8.0%, respectively. Rodríguez-Gascón A et al.70 in a 4-
year retrospective ecological study found a significant 
reduction in Escherichia coli resistance to 
amoxicillin/clavulanic acid in ICUs using the SDD protocol 
and resistance of Enterococcus faecalis to high-
concentration gentamycin and high-concentration 
streptomycin. A significant increase in the resistance of 
coagulase-negative staphylococcus to linezolid was also 
observed in the non-SDD ICU.  Overall, the level of 
resistance in the SDD ICU was lower or of the same order 
of magnitude as in the ICU without SDD and as reported 
in the Spanish national registry. In terms of the occurrence 
and spread of resistance and the overall systemic use of 
antimicrobials, SDD did not have a clinically relevant 
effect. It was found that the type of patient, rather than 
the SDD protocol, determines the ecology and thus the 
resistance rate in ICUs (see Table 4). 

 
Table 4. Effects of selective digestive decontamination in ICUs where multidrug-resistant Gram-negative bacteria were 
endemic 

Author, 
Year, 
Country 

Design setting Conclusions 

Brun-
Buisson et 
al.72 1989, 
France 

Prospective 
observational study 
(10 weeks) followed 
by RCT (8 weeks), 
medical ICU 

Intestinal decontamination can be useful in controlling outbreaks of intestinal 
colonisation and infection with multiresistant gram-negative bacilli in the 
intensive care unit, but should not be used as a routine preventive measure 
against endemic nosocomial infections 

Taylor and 
Oppenhei
m73 
1991, USA 

Before and after 
study (2 + 2 months), 
multidisciplinary ICU 

During SDD treatment, no gram-negative aerobes resistant to SDD drugs or 
ceftazidime occurred 

 
 

Decré et 
al.74 
1998, 
France  

Observational study 
(12 months), 
infectious disease 
ICU 

Incidence of acquisition of ESBL-producing K. pneumoniae not reduced by SDD. 
Combined use of markers was necessary to achieve accurate differentiation of 
strains. A single epidemic clone (SHV-4 beta-lactamase-producing K. 
pneumoniae) was the cause of 85% of the ICU-acquired cases. Sporadic 
occurrence of SHV-5, TEM-3, SHV-2, and SHV-3 producers accounted only for 
a few cases 

Agusti et 
al.75 
2002, 
Spain  

Before and after 
study (2 + 2  months 
with 5 months 
between), ICU 

They concluded that the digestive tract reservoir of A. baumannii in ICU 
patients may be decreased by a SDD regimen 

Lübbert  et 
al.57 
2013, 
Germany  

Retrospective cohort 
(28 months), surgical 
ICU 

Colistin: two patients receiving SDD (both also received colistin IV); gentamicin: 
five patients receiving SDD (three also received gentamicin IV).The SDD 
protocol applied in this study was not sufficiently effective for decolonisation 
and was associated with resistance development 

Leone M et 
al.65 
2003, 
France 

Case-control study 
over a period of 6 
years in 
polytraumatized 
patient 

SDD has a moderate effect on microbial ecology when used in a small subset 
of patients who have been shown to benefit from it (patients with multiple 
trauma). 
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Author, 
Year, 
Country 

Design setting Conclusions 

Ochoa-
Ardila ME 
et al.67 
2011, 
Spain 

A 5-year prospective 
observational study 
in a medical-surgical 
ICU 

No increase in acquisition of antibiotic-resistant flora associated with 
prolonged use of SDD 

Sánchez-
Ramírez C 
et al.25 
2018, 
Spain 

A 4-year prospective 
before 1-year and 
after 4-year study in 
a 30-bed medical-
surgical ICU 

After 4 years of SDD, MRB infections were significantly reduced (p<0.001) (RR 
0.31 [95% CI: 0.23-0.41]), associated with low rates of colistin- and 
tobramycin-resistant colonisation 

Wittekamp 
BH et al.44 
2018, 
Spain and 
12 
countries 
more  

Non-blinded, group 
randomised and 
cross-intervention 
multicenter trial in 13 
ICUs with moderate 
to high resistance 

No statistically significant differences were observed in the incidence of new 
bloodstream infections due to MRGNB and there were likewise no significant 
differences in new highly resistant microorganisms, between SDD and standard 
care 

Lloréns-
Villar Y et 
al.54 2019, 
Spain 

A 16-year 
retrospective 
ecological study 

No relevant changes in the overall susceptibility rate after the implementation 
of SDD were detected. Susceptibility rates were not lower than those in the 
Spanish ICUs without SDD 

Ruiz-
Santana S 
et al.32  
2022, 
Spain 

A retrospective 
observational cohort 
study in four ICUs in 
Spain, 2 with SDD 
COVID-19 patients 

The implementation of SDD in infection control programs significantly reduced 
the incidence of VAP and MRB infections in critically ill SARS-CoV-2 infected 
patients 

Vicente-
Arranz JL 
et al.27 
2024, 
Spain 

Multicenter,prospecti
ve, observational 
study at two tertiary 
hospitals in Spain 
including renal 
replacement 
therapies  

The results support the use of SDD as a means of infection control in intensive 
care patients with renal failure receiving CRRT 

Rodríguez-
Gascón A 
et al.70 
2024, 
Spain 

A 4-year 
retrospective study in 
two ICU in the same 
hospital 

SDD had neither a clinically relevant impact on emergence and spread of 
resistance, nor in the overall systemic antimicrobial use. The patient type rather 
than the SDD protocol showed to condition the ecology and therefore, the 
resistance rate in the ICUs 

Martínez-
Pérez et 
al.76 2024, 
Spain 

A 1-year prospective 
before and after 
study in a ICU 

The implementation of the SDD protocol resulted in a significant reduction in 
total antibiotic consumption (p=0.028), carbapenem use significantly reduced 
p< 0.01) and colonization by CPE (p= 0.0099) 

MRB: mult-resistant bacteria; MRGNB: multir-esistant Gram negative bacteria; CRRT: continuous renal replacement 
therapy; SDD: selective digestive decontamination; SOD: selective oropharyngeal decontamination; CPE: 
carbapenemase-producing Enterobacteriaceae; ICU: intensive care unit: ESBL: extended spectrum beta-lactamase 
 

Adverse effects of Selective digestive 
decontamination 
The administration of SDD is a safe procedure. 
Oesophageal or jejunal obstruction has been described 
as a complication of oral administration of paste and 
enteral solution.71 This complication can be avoided with 
good oral hygiene control. The most recent Cochrane 
review22 concluded that no evidence was available on the 
adverse effects of SDD (gastrointestinal disorders or 
allergic reactions) due to insufficient reporting and poor 
data. 
 

Conclusions  
The use of SDD is one of the few fields in the ICU where 
large RCTs and systematic reviews demonstrate a clear 

benefit on major mortality, nosocomial infections and 
morbidity, with no apparent adverse effects. In settings 
with a low prevalence of antimicrobial resistance, SDD is 
consistently associated with reduced antimicrobial 
resistance and improved patient outcomes. For settings 
with a higher prevalence of multidrug-resistant 
pathogens, there is only 1 cluster-randomised trial44 and 
this showed no evidence of better patient outcomes. But 
it had several problems: it did not use the full SDD 
protocol with intravenous antibiotics and it only used it for 
six months, which is a short time. Some doctors believe 
that large-scale trials are still needed to determine the 
effectiveness of SDD in specific patient populations and 
settings with a high prevalence of multidrug-resistant 
pathogens, but are they really necessary?. Several ICUs 
that started using SDD years ago continue to do so 
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because their resistance monitoring data and clinical 
effects show that it is (Table 4). The use of SDD, which is 
also recommended by several countries and the Spanish 
national Zero VAP programme,7 requires it should be 
used in the context of up-to-date antimicrobial 
management and a strict infection prevention and control 
strategy. 
 

Is it logical not to use SDD when many RCTs and long-
term studies have shown positive results without 
complications?. Long-term use of SDD has been shown to 
be safe in areas where multi-resistant bacteria are 
endemic. 
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