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INTRODUCTION

RESULTS

• The gut microbiome plays a significant role in the production and consumption of ammonia. Ammonia is central
to the pathogenesis of urea cycle disorders (UCD). Existing therapies, such as phenylbutyrates and benzoate,
reduce blood ammonia levels but may not be sufficient alone or may be toxic if the blood values are too high.
• Novel synthetic glycans (Microbiome Metabolic Therapies [MMT]™) may reduce net gut-associated ammonia
production and have been shown to have good tolerability. MMTs are related to a class of compounds that is
generally recognized as safe (GRAS) or determined to be GRAS based on a history of safe human exposure. This
class is commonly accepted by regulators as safe for use in food. KB195 is GRAS, which enables rapid
advancement into human clinical studies.
• An ex vivo screening platform was established to investigate the effect of MMTs on microbiota-mediated
ammonia production. In this screen, KB195 was among the MMTs that mediated the greatest magnitude of
reduction in ammonia levels. KB195 has several potential non-mutually exclusive mechanisms of action, including
through enriching for bacteria that act as net ammonia consumers at the expense of those that act as net
ammonia producers (Figure 1).
• In a prior controlled, randomized, double-blind clinical study in healthy human subjects, KB195 reduced gut
microbiome-derived nitrogen metabolism and was generally well tolerated.
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ASL, argininosuccinate lyase deficiency; ASS, argininosuccinate synthetase deficiency; F, female; M, male; OTC, ornithine transcarbamylase deficiency.

• 4 subjects with well-controlled UCD were included, and all completed the study.
– All patients received KB195 dose by weight and reached the maximal dose.
• Sampling was incomplete in 2 patients.
– Patient 1 had incomplete sampling of urine collection in tracer period 1 and was excluded from analysis of
nitrogen and 15N excretion in urine.
– Patient 4 had incomplete sampling of fasting blood draw at tracer period 2 and was excluded from evaluation of
fasting ammonia level.
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Study Design
• An open-label single-center clinical study was conducted with patients with well-controlled UCD.
• Patients ≥14 years of age with no history of N-acetylglutamate synthase deficiency, liver transplant, and any
medical condition unrelated to UCD that can cause hyperammonemia were included.
• Patients received a lactose-[15N]-ureide tracer, followed by KB195 orally twice daily for 21 days, and then received
another dose of the tracer at the end of the dosing period (Figures 2 and 3).
• To minimize potential gastrointestinal tolerability issues, KB195 was dosed by weight and titrated up to the final
dose over 4 periods.
• Blood, urine, and stool samples were collected for safety laboratories as well as biomarkers of gut nitrogen
metabolism.
• Safety and tolerability were assessed through adverse event reporting as well as gastrointestinal tolerability
questionnaires.

LACTOSE-[15N]-UREIDE
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Additional Tolerability Measures
• Through measurement of Bristol Stool Scale (BSS) scores,
treatment with KB195 caused no increase in diarrhea.
• Maximum stool frequency stayed consistent from baseline
to follow-up, whereas flatulence increased in 2 of the
patients during the intake period.

FIGURE 5. OVERALL TOLERABILITY OF
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Lactose-[15N]-ureide tracer is used as a marker of nitrogen metabolism. This stable isotope tracer is not
metabolized by human enzymes but is a substrate for a bacterial enzymes in the gut, which separates the urea
and lactose portions. Bacterial urease then hydrolyzes urea to ammonia.

FIGURE 3. STUDY DESIGN, KB195 DOSING, AND STUDY OUTCOMES
• Screening occurred at day -15
• Safety assessments were gathered on day 25 (at last clinic visit)
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FIGURE 6. EXCRETION OF 15N LABELED NITROGEN
GENERALLY INCREASED IN STOOL AND
DECREASED IN URINEa
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• Mean change in NH3 level (screening to day 25)
was -11%.
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FIGURE 4. PLASMA NH3 LEVELS
WERE CONTROLLED AT BASELINE
AND REMAINED WITHIN THE
NORMAL RANGEa
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Measured Outcomes
• Change in labeled and total nitrogen excretion in urine
• Change in labeled and total nitrogen excretion in stool
• Change in plasma NH3 levels
• Assessment of gastrointestinal tolerability questionnaire score
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The objectives of this open-label clinical study were:
• To evaluate safety and tolerability of KB195 in patients with well-controlled UCD
• To explore the effect of KB195 on measures of nitrogen metabolism in patients with UCD
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TABLE 1. DEMOGRAPHICS AND BASELINE CHARACTERISTICS
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CONCLUSIONS
• Similar to previous results in healthy subjects, KB195 was well tolerated with no clinically significant safety signals
observed in 4 patients with UCD receiving 21 days of dosing.
• There were only mild treatment-emergent adverse events and no treatment discontinuations due to
adverse events.
• NH3 levels were controlled at baseline and, as expected, remained at normal levels throughout the study.
• There was a general increase in 15N in stool and decrease in urine, suggestive of KB195 activity in reducing
nitrogen metabolism by bacterial-derived urease in the gut microbiome.
• A global phase 2 clinical trial in a larger number of patients with inadequately controlled UCD is ongoing.
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