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In the 14 UCD patients in vivo testing of ureagenesis with 13C was a secondary endpoint of the efficacy assessment.
The functional test based on a 13C tracer method was used to evaluate ureagenesis in vivo pre- and post-HepaStem infusion. During the test, blood was collected before labelled precursor ingestion and every 30 minutes for 2h after labelled precursor ingestion In order to integrate plasma [13C] urea concentrations measured over 2h, plasma [13C] urea Area Under the Curve (AUC)-120 min was calculated (µmol*min/L). Some measurements were missing due to tests not performed at a given visit or missing blood samplings during a test.
At baseline, 9 out of 12 patients had [13C] urea AUC-120 values between 4 and 51 µmol*min/L, clearly below healthy subjects evaluated outside of this study (mean 256 µmol*min/L). This confirmed that they had severe enzymatic deficiencies with low ureagenesis levels. Starting from their specific baseline, most of the patients showed an increase of plasma [13C] urea and [13C] urea AUC-120 at 3-month and 6-month FU versus baseline. At the 12-month FU, about half the patients still had increased values. Unexpectedly, 3 patients had high baseline values ([13C] urea AUC-120 from 156 to 301 µmol*min/L) and lower values at some FU visits. The potential influencing role of external factors on the test such as metabolic status, time of last medication or meal should be further evaluated. 
The strongest increase in [13C] urea AUC-120 values was observed in young patients. Positive results were observed in CPSID, OTCD and ASLD patients and, in patients from the 3 dose levels.

Table 1 [13C] urea AUC-120 individual data at baseline, 3, 6 and 12 months and ratio versus baseline
	Disease/
	Dose
	Cohort
	BL
	3 months 
	6 months 
	12 months 

	
	
	
	AUC
	AUC
	Ratio
3m/BL
	AUC
	Ratio
6m/BL
	AUC
	Ratio
12m/BL

	SID
	
	
	
	
	
	
	
	
	

	
	H 
	2
	50.52
	110.64
	2.19
	68.75
	1.36
	140.63
	2.78

	
	H
	2
	300.90
	18.93
	0.06
	127.83
	0.42
	147.74
	0.49

	OTCD
	
	
	
	
	
	
	
	
	

	
	L 
	1
	39.81
	41.01
	1.3
	81.05
	2.04
	30.51
	0.77

	
	I. 
	1
	156.02
	ND
	ND
	168.27
	1.08
	62.67
	0.40

	
	H 
	1
	5.67
	18.99
	3.35
	21.63
	3.81
	13.01
	2.29

	
	I.
	1
	4.25
	7.88
	1.86
	7.79
	1.83
	3.48
	0.82

	
	H
	1
	25.70
	41.79
	1.63
	ND
	ND
	54.38
	2.12

	
	H
	1
	36.83
	44.84
	1.22
	33.17
	0.90
	31.41
	0.85

	
	I.
	2
	U
	282.06
	U
	DO
	DO
	DO
	DO

	
	L 
	3
	26.66
	66.57
	2.50
	189.68
	7.12
	37.83
	1.38

	
	H
	3
	ND
	7.56
	U
	19.35
	U
	U
	U

	ASLD
	
	
	
	
	
	
	
	
	

	
	I. 
	1
	14.56
	20.87
	1.43
	35.31
	2.42
	34.35
	2.36

	
	I 
	3
	5.15
	59.76
	11.62
	25.76
	5.01
	57.14
	11.10

	ARGD
	
	
	
	
	
	
	
	
	

	
	H
	1
	180.54
	ND
	ND
	146.61
	0.81
	46.34
	0.26


ARGD: Arginase deficiency; ASLD: Argininosuccinate lyase deficiency; AUC: Area Under the Curve; BL: Baseline; CPSID: Carbamoyl Phosphate Synthase I deficiency; DO: Drop-out; L: low; I: Intermediate; H: High; ND: test not done; OTCD: Ornithine carbamoyltransferase deficiency; U: Unknown (not calculated because one time-point is missing)

Because patients started with a different baseline, an ANCOVA with baseline [13C] urea AUC-120 as covariate was performed (Figure 1). For the UCD group, this analysis showed a statistically significant increase of the [13C] urea AUC-120 GM at the 6-month visit versus baseline (GMR 1.90, 95% CI, LL 1.22, UL 2.97, p-value 0.007). At the 3-month visit, all the patients except one had a positive ratio. This resulted in a non-statistically significant change from baseline because of the very low ratio of this one patient (related to an unexpected and unexplained high baseline value). At the 12-month visit, no significant change from baseline was observed.
Overall, the results showed an increase of ureagenesis activity in patients after HepaStem treatment, independently of the dose received, supporting an effect of HepaStem. Yet, ureagenesis remained low compared to normal subjects.



Figure 1 Mixed effect ANCOVA of plasma [13C] urea AUC-120 change from baseline
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