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Oral lactoferrin supplementation during induction chemother-
apy promotes gut microbiome eubiosis in pediatric patients 
with hematologic malignancies 

 
Figure S1. The baseline gut microbiota of pediatric patients with hematological malignancies does not stratify by 
recruitment center, age group, prior antibiotic use and disease diagnosis. PCoA based on Bray–Curtis distances be-
tween the gut microbiota profiles of patients before treatment, stratified by recruiting center (A, Bari vs. Bologna vs. 
Cagliari vs. Pavia vs. Perugia vs. Verona), age group (B, toddler and preschool vs. pre-adolescents vs. adolescents), 
prior antibiotic use (C, yes vs. no) and disease diagnosis (D, ALL vs. AML vs. nHL). Ellipses include 95% confidence 
area based on the standard error of the weighted average of sample coordinates. No significant separation between 
groups was found (permutation test with pseudo-F ratio, p ≥ 0.2). 
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Figure S2. Phylum- and family-level gut microbiota composition of pediatric patients with hematological malignan-
cies compared to healthy controls. On the top of each panel, bar plots showing the relative abundance of major phyla 
(A) and families (B) in the gut microbiota of pediatric patients with hematological malignancies vs. age/sex/BMI-
matched healthy controls from previous studies [1–3]. On the bottom of each panel, pie charts showing the average 
relative abundance of major phyla (A) and families (B) for each study group. Only taxa with relative abundance > 0.1% 
in at least two samples are shown. 
 



 3 of 5 
 

 

 

Figure S3. Gut microbiota profiles before and after lactoferrin or placebo supplementation during induction chem-
otherapy segregate by patient. PCoA based on Bray–Curtis distances between the gut microbiota profiles of patients 
with hematological malignancies before and after placebo (PL) or lactoferrin (LF) supplementation during induction 
chemotherapy. Pre- and post-treatment samples from the same subject are connected with a line. A significant separa-
tion by subject was found (permutation test with pseudo-F ratio, p = 0.003). 
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Figure S4. Gut microbiota changes in pediatric oncohematologic patients weighing less than 20 kg, in relation to 
lactoferrin or placebo supplementation during induction chemotherapy. (A) Right, boxplots showing the distribution 
of alpha diversity, estimated with Faith’s phylogenetic diversity (Faith’s PD) and the number of observed ASVs, before 
(PRE) and after (POST) placebo (PL) or lactoferrin (LF) supplementation during induction chemotherapy in patients 
weighing less than 20 kg and under 6 years of age (Wilcoxon test, * for p < 0.05). Left, PCoA based on Bray–Curtis 
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dissimilarities between the gut microbiota profiles of study subgroups. Ellipses include 95% confidence area based on 
the standard error of the weighted average of sample coordinates. A significant segregation among groups was found 
(permutation test with pseudo-F ratio, p = 0.03). (B) Boxplots showing the relative abundance distribution of genera 
differentially represented over time in relation to LF or PL supplementation during induction chemotherapy (Wilcoxon  
test, * for p ≤ 0.05 and # for p ≤ 0.1). Only taxa with relative abundance > 0.1% in at least two samples are shown. 
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