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were calculated to determine weight-for-age-and-sex z 
score, height -for-age-and-sex z score, and BMI z score. 
Fecal calprotectin, white blood cell counts, alanine 
transaminase, and C-reactive protein levels also were 
compared between the two groups.

At baseline, clinical characteristics between the 
two groups were similar except for fecal calprotectin 
levels which were higher in the group receiving oral 
reduced glutathione. Mixed-model analysis demonstrate 
that patients receiving oral reduced glutathione had 
significantly improved weight percentile / z scores, 
height percentile / z scores, and BMI percentile / z 
scores compared to placebo. Fecal calprotectin levels 
in patients receiving oral reduced glutathione declined 
significantly compared to patients receiving placebo 
although final calprotectin levels were not significantly 
different between the groups at the end of the study. 
Over the 6-month study period, patients receiving 
oral reduced glutathione had significantly lower white 
blood cell counts, C-reactive protein levels, and alanine 
aminotransferase levels but significantly higher vitamin 
E levels compared to patients receiving placebo.

This study suggests that glutathione may have a 
beneficial effect on improving the nutritional status for 
children with CF through potential anti-inflammatory 
mechanisms. However, this study is small, and the 
physiology involving this use of glutathione is unknown.  
Additionally, it should be noted that animal models with 
massive small bowel resection have shown no real 
protective effect from glutathione use.

Visca A, Bishop C, Hilton S, Hudson V. “Oral reduced 
L-glutathione improves growth in pediatric cystic fibro-
sis patients.” Journal of Pediatric Gastroenterology 
and Nutrition. 2015; 60: 802-810.

Cystic Fibrosis and the Microbiome
Cystic fibrosis (CF) is associated with abnormal 
bacterial profiles in both the lungs and intestines. 
This study evaluated the effect of intestinal bacterial 
diversity in pediatric patients with CF in relation to 
their lung health. Patients diagnosed with CF prior to 
one month of age were evaluated every three months 
until 34 months of age. During each clinical evaluation, 
history was obtained including medical record review, 

Glutathione, Growth, and Cystic Fibrosis
Malnutrition is a common problem in patients with cystic 
fibrosis (CF), and this issue is especially concerning in 
the pediatric population. Oral reduced glutathione has 
been demonstrated to be an important source of energy 
for enterocytes with potential antioxidant properties, 
and the authors of this study studied if glutathione use 
(specifically oral reduced glutathione) could improve 
growth in children with CF. This placebo-controlled, 
double-blinded, age-stratified study included children 
with CF and associated pancreatic insufficiency who 
were given either glutathione at a daily dose of 65 mg 
/ kg / day or placebo for 6 months. In total, 47 children 
were enrolled (24 received glutathione; 23 received 
placebo). Height, weight, and body mass index (BMI) 
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exacerbation as well as P. aeruginosa colonization 
although this trend was not significant.

This study provides intriguing results which suggest 
that the intestinal microbiome can predict lung health 
in children with CF. The authors have performed prior 
work which has suggested that breast milk may increase 
microbiome diversity in patients with CF, and breast 
milk and other potential factors (such as probiotics) 
potentially may improve gut bacterial diversity, while at 
the same time, improve lung health in the CF population.

Hoen A, Li J, Moulton L, O’Toole G, Housman M, 
Koestler D, Guill M, Moore J, Hibberd P, Morrison H, 
Sogin M, Karagas M, Madan J. “Associations between 
gut microbial colonization in early life and respiratory 
outcomes in cystic fibrosis.” The Journal of Pediatrics. 
2015; 167: 138-147.

growth measurements, evaluation for a history of CF 
pulmonary exacerbations, and age of Pseudomonas 
aeruginosa colonization. In addition, oropharyngeal 
and stool samples were collected every three months 
in order to determine bacterial composition using 
16S-targeted pyrosequencing. This tag mapping 
technique subsequently was used to identify taxonomy 
by the Global Assignment of Sequence Taxonomy 
algorithm.

In total, 13 patients completed the sample and 
provided 120 samples. Although core bacteria typically 
seen in humans were noted in these patients (for 
example, Veillonella, Streptococcus, Bifidobacterium, 
and Bacteroides), microbiome changes were noted prior 
to P. aeruginosa infection. For example, gut samples 
revealed a significant decrease in Parabacteroides 
with an associated respiratory tract increase in 
Salmonella just prior to P. aeruginosa colonization. 
Intestinal microbiome composition, but not respiratory 
microbiome composition, also changed significantly in 
response to CF pulmonary exacerbations. A trend was 
seen between increased intestinal microbiome diversity 
and a longer time period before a CF pulmonary 
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