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Discussion  

• Intestinal flora in healthy adults has important functions in 
maintaining the integrity of the gut mucosa, enhancing 
immune function, and in the prevention of both opportunistic 
and pathogenic micro-organism infections.  
 
•  Patients who are critically ill can have alterations in their 
normal gut micro-biota as a result of changes in stress 
hormone release, compromised immune system or impairment 
of blood supply to the gut.  
 
•  Critically ill patients are also often exposed to anti-biotic 
therapy, and are at risk for malnutrition which can propagate 
changes in gut micro-biota.  
 
•  Supplementing patients with probiotics, or symbiotics, with 
the aim to restore normal gut microbiota is thought to assist 
critically ill patients with recovery.  
 
• Symbiotics, include probiotics given together with a 
prebiotic such as inulin, which has been shown to stimulate the 
growth of lactic acid producing bacteria.  
 
•  Lactic acid producing bacteria, such as Lactobacillus 
Rhamnosus GG, are thought to protect the body against 
pathogenic bacteria.  
 
• Studies have shown an inverse relationship between 
probiotic therapy and ventilator associated pneumonia.  

 
• Our aim is to evaluate the effect, if any of Lactobacillus GG 
(Culturelle®, Locin Industries Ltd), when coupled with EN, on 
the duration of mechanical ventilation.  

 
• We hypothesize that enteral nutrition, which augments gut 
associated lymphoid tissue, coupled with probiotic therapy, 
Lactobacillus GG, should assist patients with recovery.  
 

Background 

• To evaluate differences in Intensive care Unit (ICU) and hospital 
overall length of stay 

• To evaluate differences in ICU and hospital mortality 

Secondary Objectives 

This is a minimal-risk, prospective, observational study meant to 
examine approximately 200 total patients in two separate groups: 
Control group (critically ill patients on the ventilator receiving EN 
therapy without probiotic therapy) and Lactobacillus group (critically 
ill patients on the ventilator receiving EN therapy with probiotic 
therapy)  

General Study Design  

Compare the time spent connected to a mechanical ventilator 
between critically ill patients, on EN therapy, treated with Culturelle® 
versus patients not receiving Culturelle® 

Primary Objectives 
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Results [preliminary(n=140)] 

Study limitations: 

• Preliminary data  
• Single center study  
• Un-blinded, non randomized  
• Single probiotic species   
• Power not met  
 
Study Outcomes:  

• No difference in duration of mechanical ventilation  
• No difference in ICU and hospital LOS 
• No difference in 28-day mortality  

 
Conclusions:  
• Will need more patients to detect difference in 

outcomes  
• Since power was not met, study outcomes cannot 

be definitive  
• Possible clinically significant decrease in duration of 

mechanical ventilation (7.7 days in control versus 7.0 
days in probiotic group) 

Methods and Results [preliminary[n=140)]  

November/December 

IRB approval  

December 

Start enrolling patients after 
IRB approval 

February 

Start working on manuscript 

April 

Present poster to Missouri 
Society of Health System 

Pharmacists (MSHP) 

May 

Present research to Midwest 
Pharmacy Residents 
Conference (MPRC) 

June 

Finish manuscript  

IRB approval  

Study Center  

Consenting   

Study procedure  

• This study will be approved by the Western 
Institutional Review Board (WIRB) 

• The study hospital is a 563-bed Level I Trauma 
Community based hospital with a 26 bed 
combined medical and coronary ICU 

• It is currently part of routine EN patient care 
in the ICU to receive Culturelle®.  

• Consent with signature will not be required 
for patients being enrolled in this study since 
the use of Culturelle® is currently a standard 
of care.  

• Patients will be given a written information 
sheet and will be informed of their 
participation in the study.  

• Patients who meet inclusion criteria will be randomized to 
receive Culturelle® with their enteral nutrition (Lactobacillus 
group) 

• The Lactobacillus group will be matched on a 1-1 ratio to the 
control group based on three severity of illness strata as 
characterized by the Acute Physiology and Chronic Health 
Evaluation (APACHE) II scores (<18, 18-24, or > 24)  

• Patients in the Lactobacillus group will receive Culturelle® 
capsules on a daily basis at 0900. The contents of the capsule will 
be suspended in water and then administered as a slurry through 
either a nasogastric or small bowel feeding tube.  

• Patients received active therapy for a total of 14 days , 
discontinuation of EN, or death.  

• Routine care, including antibiotic therapy,  will be administered 
by the admitting or consulting physicians per hospital policy or as 
deemed necessary  

IRB Approval 

Study Center 

Patient Enrollment 

Consenting  

Study Procedure  

This study will be approved by the Western Institutional Review Board 
(WIRB) 

The study hospital is a 563-bed Level I Trauma Community based 
hospital with a 26 bed combined medical and coronary ICU 

Patients will be screened for eligibility after WIRB approval (~ 
December) till a total of 100 patients are enrolled in each group.  

• It is currently part of routine EN patient care in the ICU to receive 
Culturelle®.  

• Consent with signature will not be required for patients being 
enrolled in this study since the use of Culturelle® is currently a 
standard of care.  

• Patients will be given a written information sheet and will be 
informed of their participation in the study.  

• Patients who meet inclusion criteria will be randomized to receive 
Culturelle® with their enteral nutrition (Lactobacillus group) 

• The Lactobacillus group will be matched on a 1-1 ratio to the control 
group based on three severity of illness strata as characterized by 
the Acute Physiology and Chronic Health Evaluation (APACHE) II 
scores (<18, 18-24, or > 24)  

• Patients in the Lactobacillus group will receive Culturelle® capsules 
on a daily basis at 0900. The contents of the capsule will be 
suspended in water and then administered as a slurry through 
either a nasogastric or small bowel feeding tube.  

• Patients received active therapy for a total of 14 days , 
discontinuation of EN, or death.  

• Routine care, including antibiotic therapy,  will be administered by 
the admitting or consulting physicians per hospital policy or as 
deemed necessary  

• Compare time spent 
connected to a mechanical 
ventilator between critically ill 
patients, on EN therapy, 
treated with Culturelle® 
versus patients not receiving 
Culturelle® 

Primary 
Objective 

• Evaluate differences in 
Intensive care Unit (ICU) and 
hospital overall length of stay. 

• Evaluate differences in ICU 
and hospital mortality.  

Secondary 
Objectives 
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Inclusion  Exclusion  
Age > 18  Inability to be fed via 

gastric route   

Mechanical ventilation 
within 72 hours of ICU 
admission  

Contraindication to LGG 
or any of the ingredients 
found in Culturelle® 

Known or history of LGG 
infection  

Concurrent therapy with 
mannitol or lactulose  

Short gut syndrome  

Transplant or severely 
immunocompromised  

Patient not anticipated to 
survive > 7 days  

• Retrospective 
data collected 

• 2014-2015 

Control 
group 

• Probiotic added 
to enteral 
nutrition protocol 

• 2015  

Protocol 
change  

• Prospective 
observational 
data collection  

• 2016  

Probiotic 
group 
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Patient Demographics  

Control 
(n=70) 

Probiotics 
(n=70) 

Age (years) 58 61.3 

Sex M (40%) M (57%) 

Apache* II 
Score 
(Median) 

19 20 

Admission type  

Medical  53 52 

Surgical 
Elective  

4 4 

Surgical 
Emergency 
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• Preliminary data  

• Single center study  

• Un-blinded, non randomized  

• Single probiotic species   

• Power not met  

Limitations 

 

• No difference in duration of mechanical ventilation  

• No difference in ICU and hospital LOS 

• No difference in 28-day mortality  

Outcomes 

 

• Need more patients to detect difference in outcomes   

• Possible clinically significant decrease in duration of 
mechanical ventilation (7.7 days in control versus 7.0 days in 
probiotic group) 

• More studies needed using different probiotic species 

Conclusion 

Study Design 

• Minimal-risk, 
single center, 
prospective, 
observational 
study meant 
to examine 
approximately 
200 

Control Group 

• Critically ill 
patients on 
the ventilator 
receiving EN 
therapy 
without 
probiotic 
therapy 

Probiotic Group 

• Critically ill 
patients on 
the ventilator 
receiving EN 
therapy with 
probiotic 
therapy  

p=0.6 

p=0.15 

p=0.41 

p=0.5 

p=0.16 

p=0.8 

p=0.6 
p=0.6 

p=0.4 

20 21 

0

5

10

15

20

25

30

28 day mortality

P
e

rc
e

n
t 

Patient Mortality  

Control

Probioticp=0.85 


