
Th e present issue of Critical Care features a publication 

by Min Tan and colleagues from the Affi  liated Hospital of 

North Sichuan Medical College in China on the use of 

probiotics in severe traumatic brain injury patients [1]. 

Critically ill trauma patients have many reasons to 

develop infectious complications when admitted to the 

ICU. Trauma causes a massive infl ammatory response 

during which a fi rst phase dominated by pro-infl amma-

tory cytokines is follow by a second phase of immuno-

suppression in which anti-infl ammatory cytokines prevail 

(immunoparalysis) [2]. Trauma in many cases disrupts 

the mechanical barriers that prevent micro-organisms 

from entering the body. Of perhaps even greater impact 

is the loss of gut barrier integrity, which allows trans-

location of gut pathogens.

Probiotics have the potential to reduce the infectious 

complications of these patients because they can limit the 

mucosal barrier dysfunction and regulate the balance of 

CD4+ eff ector T lymphocytes [3]. Because probiotics are, 

by defi nition, live bacteria, there has been hesitation in 

using them for critically ill patients. By now, many studies 

have demonstrated the safety of probiotics for a variety of 

clinical conditions maybe with the exception of acute 

pancreatitis complicated by multiorgan failure [4-6]. Th e 

effi  cacy of probiotics for critically ill patients is debated 

because both positive as well as negative results have 

been published. With regard to the prevention of 

ventilator-associated pneumonia in critically ill patients 

admitted to the ICU, Morrow and colleagues reported a 

positive eff ect [7], while in the study of Barraud and 

colleagues no eff ect was found in this respect [8]. Tan and 

colleagues [1] now present the results of a pilot study on 

the immunomodulatory as well as clinical eff ects of a 

multispecies probiotic preparation in patients with severe 

brain trauma. Th eir study is important because it is the 

fi rst one in this patient category that includes biomarkers 

of the immune system. Trauma itself is known to cause a 

depression of the T helper 1 (Th 1) cytokines IL-12 p70, 

and interferon-γ [9]. IL-12 is the major Th 1 driving 

cytokine while interferon-γ potentiates cellular immunity 

as well as macrophage function. During the fi rst week no 

diff erences in cytokine levels were found between the 

intervention and control groups, but afterwards, IL-12 

p70, and interferon-γ returned to normal faster in the 

probiotics group. Serum levels of IL-6 and C-reactive 

protein at days 15 to 21 were lower in the probiotics 

group.

Th e probiotics signifi cantly reduced the length of ICU 

stay (from 10.7 to 6.8  days). Th ey also reduced the 

frequency of ventilator-associated pneumonia (from 68 

to 44%) and mortality (from 19 to 11%), but with a 

relatively small group size the study was underpowered 

to detect diff erences in these outcome parameters.

Larger, preferably multicenter studies are now needed 

to confi rm these encouraging results. For those studies it 

will also be important to decide on the choice of 

probiotics. Not all probiotics are the same - in fact, they 

are all diff erent. Even between diff erent strains of the 

same species considerable diff erences may exist. In the 

study of Morrow and colleagues [7], Lactobacillus 

rhamnosus GG (LGG) was used in a dose of 2  ×  109

colony forming units (CFU) per day [7]. Barraud and 

colleagues [8] used a multispecies preparation consisting 

mainly also of LGG as well as Lactobacillus casei, 

Lactobacillus acidophilus, and Bifi dobacterium bifi dum

in a total dose of 2 × 1010 CFU per day. Th e multispecies 

combination of Tan and colleagues [1] was composed 

mainly of Bifi dobacterium longum as well as Lactobacillus 

bulgaricus and Streptococcus thermophilus and was used 

at a total dose of 109 CFU per day. Maintenance (or even 
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Probiotics are live micro-organisms with a health 

promoting eff ect. Because of their immunomodulating 

capacity as well as improvement of gut barrier 

function, probiotics have the capacity to prevent 

infectious complications in a variety of clinical settings. 

Now selected probiotics show potential for improving 

the clinical outcome of severe trauma patients.
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improvement) of Th 1 cytokine-mediated immune func-

tions can be of decisive importance for severe trauma 

patients. Probiotics selected to fulfi ll that function may 

therefore be optimally suited to support the clinical 

outcome of this category of patients.
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