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Heterogeneidad:

1) Diferentes probióticos.

2) Diferentes composiciones.

3) Distintas dosis.

4) Duración variable.

5) Diferentes tratamientos antibióticos (distinto efecto sobre 
la microbiota intestinal).

6) Prevalencia de la infección en el grupo poblacional estudiado. 

Infección por Clostridium difficile (CDI)
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Descolonización vs DISMINUCIÓN DEL INÓCULO.
Disminuir la transmisión
Disminuir la probabilidad de traslocación e infección. 

NAA FMT PROBIOTICO
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Background.
KPC-producing Klebsiella pneumoniae is an increasing threat

for patients admitted to healthcare institutions.
It is known that eradication reduces infection rates.
Eradication using non-absorbable oral antibiotic and probiotic is

controversial.
There are no standard guideline about the composition of non-

absorbable oral antibiotic and the duration of the treatment
to guarantee the eradication.

An outbreak of KPC-2 occurred in Summer 2018 in Hospital
Clinic Barcelona (750-bed university center).

Objetives.

The study aim was to assess the factors associated with
eradication of rectal carriage during an outbreak of KPC-2
producing Klebsiella pneumoniae with an special emphasis
on the role of a non-absorbable oral antibiotic regimen and a
probiotic.



Prospective observational study from July to October 2018 in an 
outbreak setting.

Patients with a positive rectal swab for KPC-2-producing 
Klebsiella pneumoniae received: 
1) no decolonization treatment.
2) decolonization treatment with a non-absorbable 
antibiotic regimen (NAA) consisting in 10 mL every 6 h per 
os of a mixture of colistin 10 mg/mL plus amikacin 8 mg/mL
plus nystatin 30 mg/mL for 10 days, or 
3) decolonization treatment with the same NAA regimen 
followed by a probiotic (Vivomix®) for 20 days.  
Vivomix® contains a combination of 4 Lactobacillus (L. paracasei DSM 24733, L. 
acidophilus DSM 24735, L. delbrueckii ssp bulgaricus DSM 24734, L. plantarum DSM 
24730), 3 Bifidobacteria (B. brief DSM 24732, B. longum DSM 24736, B. infantis DSM 
24737), and Streptococcus thermophilus DSM 24731 at a concentration of 450 billion 
live lyophilized bacteria per sachet. 

Material and Methods



The different strategies were done consecutively according to 
the availability of the polyantibiotic oral solution and the 
probiotic. Transplant recipients did not receive the probiotic
for safety concerns.

Eradication was defined as a negative control rectal swab after 
a month of follow-up in the non- decolonization group or after 
a month after the end of the NAA regimen in the other 
groups.

Material and Methods

Grupo sin tratamiento

N= 21

Grupo NAA x 10días

N= 25

Grupo NAA+ 
Vivomix 1sobre/12h

N= 25



Patient characteristics according to treatment group

No de-
colonization

(n=21)
Characteristic

• Age
• Female sex 
• Age-adjusted Charlson indexa

• Barthel indexa

• HSCT
• Solid organ transplantation
• Receipt of systemic antibiotics

Oral NAA
(n=25)

Oral NAA
plus probiotic

(n=25) p

65.6±10.2
13 (62%)

5 (3.5-8.5)
100 
0

3 (14%)
12 (57%)

56.4±15.1
15 (60%)
4 (3-7)

100
4 (16%)
5 (20%)

21 (84%)

0.053b

0.39
0.28c

0.26c

0.02
0.07
0.09

63.7±15.3
11 (44%)
5 (2.5-6)

100
0
0

15 (60%)

HSCT: hematopoietic stem cell transplantation aMedian (IQI). bANOVA. cKruskal-Wallis 



61.1 ±15.1
29 (54%)
5 (3-7)

100 
3 (6%)
8 (15%)

33 (61%)

15 (28%)
17 (32%)
22 (41%)

Bivariate analysis of the association of clinical variables with eradication

Eradication
(n=54)

Variable

• Age
• Female sex 
• Charlson index
• Barthel index
• HSCT
• Solid organ transplantation
• Receipt of systemic antibiotics
• Decolonization treatment

- None
- NAA
- NAA plus probiotic

No eradication
(n=17)

OR (95% CI) p

63.4 ±13.1
10 (59%)
4 (2-7.5)

100
1 (6%)

0
15 (88%)

6 (35%)
8 (47%)
3 (18%)

0.55
0.7
0.8
1
1
0.2
0.042

0.8
0.16

-
0.8 (0.3-2.5)

-
-

0.9 (0.09-10)
-

0.2 (0.04-0.99)

Reference
0.85 (0.2-3.3)
2.9 (0.63-14)

HSCT: hematopoietic stem cell transplantation. NAA: non-absorbible antibiotics



Exploratory multivariate analysis of the association of clinical variables
with eradication

Variable

• Receipt of systemic antibiotics

• NAA plus probiotic * 
receipt of systemic antibiotics

OR (95% CI) p

0.14 (0.03-0.73)

4.3 (0.8-25)

0.02

0.086



Eradication by receipt of systemic antibiotics stratified by decolonization 
strategy 

Eradication rate in patients 
receiving systemic antibiotics 
(20/33, 63%) vs not receiving them 
(12/13, 92%): 
OR= 0.12 (0.01-1.1), p=0.07

Eradication rate in patients 
receiving systemic antibiotics 
(13/15, 87%) vs
not receiving them (9/10, 90%): 0.72 
(0.05-10), p=0.8



76% of rectal carriers of KPC-2-producing K. pneumoniae
had a negative rectal swab at one month of follow-up
regardless of whether they were subjected or
not to decolonization therapy (15/21, 71% in non-decolonized
vs 39/50, 78% in decolonized patients, p=0.5).

To receive systemic antibiotics was significantly associated with
a decrease in the eradication rate (33/48, 68% in patients receiving
systemic antibiotics vs 21/23, 91% in those not receiving them,
adjusted OR=0.14, 95%CI 0.03-0.73, p=0.02).

Administration of a probiotic was associated with a non-significant
higher eradication rate in the subgroup of patients that received
systemic antibiotics (13/15, 87% vs 20/33, 61%; OR=4.3,
95%CI 0.8-25, p=0.09), but this trend was not observed
in patients not receiving systemic antibiotics
(9/10, 90% vs 12/13, 92%; OR=0.75, 95%CI 0.04-14.2, p=1).

Conclusions:



B.D. Huttner et al.  Clinical Microbiology and Infection Dic 2018

A 5-day course of oral antibiotics followed by faecal transplantation to eradicate
carriage of multidrug-resistant Enterobacteriaceae: a randomized clinical trial.



Enterobacterias productoras de carbapenemasas.

Descolonización vs DISMINUCIÓN DEL INÓCULO.
Disminuir la transmisión
Disminuir la probabilidad de traslocación e infección. 

NAA FMT PROBIOTICO



Y SI….

NAA+PROBIOTICO

Reducir el inóculo
Disminuir la probabilidad de transmisión
Disminuir el riesgo de infección

FMT
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