
Oral bis-choline tetrathiomolybdate rapidly improves copper 

balance in patients with Wilson disease

To the Editor:
The previous sponsor of bis-choline tetrathiomolybdate (TTM, 
ALXN1840) concluded that a study of copper balance in nine 
patients with Wilson disease treated with once daily oral TTM 
did not appear to demonstrate the elimination of copper and 
subsequently terminated the program.1 In this Letter to the 
Editor, we provide new evidence directly contradicting that 
conclusion – data showing that TTM rapidly improves copper 
balance in patients with Wilson disease.

With the encouraging prospective 6-year-long efficacy and 
safety data for TTM in patients with Wilson disease recently 
shared at EASL Congress 2025 as a Late-Breaker, we revisited 
the 2024 Journal of Hepatology publication by Kirk et al.2,3 This 
study by Kirk et al. demonstrated a dual mechanism of TTM: 
inhibition of dietary copper absorption and prevention of 
copper deposition in the liver and brain. These data clearly 
suggest that TTM administration may enhance copper elimi
nation rather than promote its accumulation.

This led us to revisit the copper balance trial and the 
conclusions of the previous sponsor. In doing so, we discovered 
a methodological limitation in the previous sponsor’s copper 
balance equation, which quantified copper excretion as solely 
being through feces and urine, neglecting and failing to account 
for other routes of copper loss. Studies have demonstrated 
that significant copper losses also occur via sweat, tears, hair 
loss, and skin desquamation.4–6 Interestingly, a recent copper 
balance study of 17 healthy volunteers, conducted at the same 
main clinical trial site and using the same equation that 
accounted only for feces and urine, demonstrated a positive 
mean daily copper balance of 0.516 mg/day.7 Their mean 
dietary copper intake was 1.67 mg/day, yielding a 30.9% 
retention of copper in these healthy individuals. Considering the 
estimated average adult copper intake in the US and EU ranges 
from 1.2–1.7 mg/day, if analytically correct, the finding of 
positive copper balance in healthy individuals indicates that a 
substantial fraction of ingested copper is retained in healthy 
individuals.8,9 If this was truly the case, one would expect to see 
toxic copper overload observed in the real world general healthy 
population, which it is not.

These copper balance studies are inherently difficult to 
conduct. It is nearly impossible to fully capture and measure all 
routes of copper excretion. Further, enrollment is limited by the 
rarity of Wilson disease and feasibility of recruitment for a 
study that requires voluntary confinement to a clinical research 

facility for multiple weeks. Due to sample collection chal
lenges, these studies tend to be restricted to measuring cop
per loss through feces and urine only.

To account and control for routes of copper loss other than 
those measured in the feces and urine, we evaluated the 
change from baseline in the eight TTM-treated patients with 
Wilson disease who completed the copper balance study (the 
ninth patient was discontinued from the study on Day 4 due to 
a major protocol violation – failing to stop penicillamine treat
ment). Interestingly, this patient’s baseline copper balance 
while still on penicillamine, which they had been on for years, 
was higher than the baseline average of the other patients). 
Using the prior sponsor’s reported daily copper balance 
values, we evaluated the change for these patients from their 
pre-treatment baseline during both the TTM 15 mg/day treat
ment periods (study days 1-8 and 25-28) and the overall 
treatment period (includes days 31-39, in which some patients 
dose escalated to 30 mg/day and others dose reduced to 15 
mg every other day).

Their baseline mean (SD) daily copper balance was 1.10 mg 
(0.36). The mean change from baseline in daily copper balance 
was statistically significant in both the 15 mg/day treatment 
period (mean difference, -0.367 mg; p = 0.005) and the overall 
treatment period (mean difference, -0.289 mg; p = 0.023). The 
improved (decreased) copper balance was driven almost 
entirely by increased fecal copper excretion. By study end, the 
cumulative mean change from baseline in copper balance for 
days on study was -6.08 mg (95% CI -10.18 to -1.98, Fig. 1A; 
individual data are presented in Fig. 1B; all primary data and 
calculations can be found in the supplementary material).

In summary, TTM treatment led to statistically significantly 
improved (decreased) copper balance in patients with Wilson 
disease, primarily driven by measured increased fecal copper 
excretion. These results may largely be driven by systemic 
copper chelation rather than inhibition of dietary copper ab
sorption, considering that patients had to fast for 10 hours 
before through to 2 hours after TTM administration. If TTM 
were administered in a non-fasting state, copper balance may 
further improve.

The findings in this Letter, in conjunction with the long-term 
prospective efficacy and safety data recently presented at 
EASL Congress 2025, support the therapeutic potential of TTM 
as a novel next-generation treatment option for Wil
son disease.
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Fig. 1. Cumulative change from baseline in daily copper balance of Wilson disease patients treated with TTM. Results are presented for all participants who 
completed the study (n = 8, the ninth patient was withdrawn early on for failure to discontinue penicillamine treatment). (A) Mean change from baseline for all 
participants. (B) Individual change from baseline for all participants. The underlying primary data, as well as the calculations for the individual and mean changes from 
baseline, presented in these figures are provided in the supplementary material. p-values were calculated using two-tailed paired t-tests.
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