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What was your research question? 
We developed a new pancreatic enzyme replacement therapy (PERT) that doesn’t come from pigs.  We wanted to define the best dose to further develop this new PERT, using blood tests instead of stool-based tests.  

Why is this important? 
The pancreas makes enzymes to digest fat (“lipase”), protein (“protease”) and starch (“amylase”).  PERT prevents malnutrition in people whose pancreas doesn’t work, which is the case for most people with CF. PERTs are dosed in lipase units, but PERTs also contain protease and amylase.  Current PERT come from pig pancreas glands.   Pig PERTs have more protease and amylase and less lipase than human pancreas glands make.  Pig PERTs need plastic coating around enzyme beads to protect them from stomach acid.  If the coating doesn’t dissolve until after the PERTs pass the critical areas for digestion, they will not work as well as they should. 

What did you do? 
We developed ANG003, a combination of microbial lipase, protease and amylase.   It is stable in stomach acid and the upper intestine without needing plastic coating.  ANG003 is taken during meals to mix with food and improve digestion.  

We studied ANG003 using blood-based tests to examine the three enzymes.  We gave 51 people with CF a meal plus omega-3 fats (DHA+EPA) to study lipase, whey protein to study protease, and potato starch to study amylase.  People with CF were studied once without taking any PERT and once after taking a single dose of four possible combinations of ANG003 lipase, protease, and amylase.

What did you find? 
ANG003 lipase significantly improved DHA+EPA and total fat absorption in a dose dependent manner. The three highest doses of lipase were better than no PERT and the top two doses showed the best fat absorption.  DHA+EPA are healthy fats and blood levels are low in people with CF. Results for ANG003 protease and amylase activity suggest that doses lower than those in current pig-based PERTs may work well.   Also, improvements in blood sugar levels measured by continuous glucose monitoring were seen, with fewer high and fewer low blood sugar levels.  Adverse events were mild, and no serious adverse events occurred in any of the participants.

What does this mean and reasons for caution? 
Pig PERTs are dosed based on historical practice focused on gastrointestinal (GI) symptoms.  PERTs have been shown to work compared to placebo using stool-based tests (“coefficient of fat absorption”; CFA), but CFA can’t be used to define dose.  We have shown that a blood-based test can be a simple test to measure how enzymes work and show differences between different doses.  This study was a first step.  Although we studied different combinations of doses, each person took only a single dose of ANG003 with one meal.  For that reason, we don’t yet know about the long-term effects of ANG003.  




What’s next? 
[bookmark: _Hlk204520659]Based on these results, a Phase 2 study is planned.  We will give ANG003 with all meals and snacks over several weeks and compare ANG003 to pig PERT.  We aim to correlate the blood tests we developed with historical stool-based tests (CFA) and with GI symptoms and weight.
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