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Objectives: India has the highest burden of tuberculosis 
(TB), with the greatest prevalence and incidence of new cases. 
Body mass index (BMI), a commonly used indicator of nutri
tional status, is strongly associated with TB risk and disease 
progression and may influence host–microbiome metabolic in
teractions. The objective of this study is to investigate how BMI 
influences gut microbial metabolic pathways among individuals 
with TB disease.

Methods: Data were obtained from the TB LEOPARD 
(NCT05048485) clinical dataset (N=36). Due to the high prev
alence of infection with Necator americanus, analyses were 
restricted to individuals infected with this species (N=10) 
compared to those not infected with parasites (N=17). Differ
ential abundance of microbial species and KEGG metabolic 
pathways was assessed using ZicoSeq (R 4.4.1), evaluating the 
effects of BMI with covariates.

Results: BMI was associated with altered KEGG pathways 
related to teichoic acid biosynthesis and vitamin B6 metabolism. 
The teichoic acid biosynthesis pathway produces key structural 
components of Gram-positive bacterial cell walls that maintain 
cell wall integrity and mediate host–microbe interactions, while 
the vitamin B6 metabolism generates pyridoxal-5′-phosphate, 
an essential cofactor involved in amino acid metabolism, cell 
wall biosynthesis, redox balance, and bacterial metabolite pro
duction. Additionally, the interaction between BMI, Necator 
americanus infection, and alcohol misuse influenced the mono
bactam biosynthesis, penicillin and cephalosporin biosynthesis, 
and nicotinate and nicotinamide metabolism pathways. We 
believe this is primarily driven by alcohol misuse as these 
pathways are differentially abundant in a model solely testing 
the interaction between alcohol misuse and parasite infection as 
well.

Conclusions: Our findings suggest that, among people with 
TB, BMI is independently associated with altered gut microbial 
metabolic pathways, which may influence microbial utilization 
and production of host nutrients. Understanding how BMI in
teracts with other host factors to influence microbial meta
bolism may provide insight into how infectious disease 
processes alter nutrient metabolism as well as host nutritional 
status and have implications for clinical management.
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Objectives: The aim of this in vitro study was to evaluate the 
effects of a pea-protein, plant-based high-protein nutrition shake 
(PPPB HPNS) on colonic microbial fermentation, microbial 
metabolic pathways, and microbial community composition in 
healthy adult donors. Previous examination with in vitro pea 
protein-based formula (PPBF) resulted in significant pre- and 
probiotic effects. We hypothesized that the inclusion of a mixed 
fiber blend within a high-protein matrix would also uniquely 
enhance colonic fermentation compared to a previously re
ported colonic fermentation of pea protein plant-based formulas 
with a lower quantity of protein and fiber.

Methods: Fecal samples from ten healthy adult donors were 
inoculated in a Colon-on-a-plate® (CoaP) system and treated for 
48 hours with a PPPB HPNS containing 25 g of yellow pea 
protein and 6 g of a mixed fiber blend including agave inulin, 
gum acacia, fiber intrinsic to the pea protein, and oat hull fiber. 
A parallel system was used as a negative control (NC). At the 48- 
hour mark, the test arm (PPPB HPNS) had fermentation activity 
measured by change in pH, production of gas, short chain fatty 
acids (SCFAs), branched chain fatty acids (BCFAs), and ammo
nium. The measured SCFAs included acetate, propionate, and 
butyrate. LA-REIMS metabolic fingerprinting assessed broad 
changes in microbial metabolic output at 48 hours.

Results: All results are compared against the negative con
trol. The PPPB HPNS promoted significant increases in SCFAs 
acetate (+32%), propionate (+42%), and butyrate (+11%). 
The pH significantly decreased in the PPPB HPNS (pH 6.6) and 
median gas production increased by 32%. BCFA and ammonium 
production increased by 16% and 18%, respectively. Untargeted 
LA-REIMS metabolic fingerprinting detected significant differ
ences in metabolite signatures in PPPB-HPF compared with the 
control.

Conclusions: In this in vitro colonic fermentation model, 
PPPB-HPNS treatment significantly increased a prebiotic 
impact. A nutrition shake with high protein and fermentable 
fiber could be an important adjunct to therapy in patients 
experiencing dietary gaps to improve the microbiome. Future 
studies are needed in vivo.
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Objectives: COVID-19 disrupts the gut microbiome, but re
covery of microbial metabolites may depend on host metabolic 
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