Non-transferrin bound iron revisited: now that its potential toxicity is established, how
can its measurement help to guide chelation
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Abstract
It is now possible to measure plasma non-transferrin
bound iron (NTBI) readily, reproducibly and at reasonable
cost, particularly its labile (chelatable) plasma iron (LPI)
component that can infiltrate cells and raise labile cell
iron (LCI) and thereby promote formation of noxious
radicals. Can those measurements provide indications for
chelation efficacy in maintaining LPI at sub-toxic levels?
To address the question we comprehensively evaluated 90
Thalassemia major patients (48 female/42male) from two
centres (49 from Corinth and 41 from Patras) receiving
chelation therapy, either as monotherapy, or in different
combinations. The Corinth patients were studied twice
one year apart. Compliance was evaluated by history and
pharmacy records. Blood samples were drawn after a 24
hour hold of chelator and then at 2 hours after an
observed dose. LPI was determined in plasma with the
FeROS™ assay (Aferrix, Tel Aviv). Baseline LPI compared to
Compliance showed an R squared of 0.12. The p value was
0.001 indicating that poorer compliance is associated with
higher baseline LPI. 60% (56/90) had normal trough LPI
(<0.45μM) and of the remaining 34, 50% (17/34)
normalized within 2 h of chelation. In 35 (24 on DFP+DFO,
11 on DFX+DFP) that were internally compared, LPI in the
DFP+DFO group was significantly lower (p< 0.05) than in
the DFP+DFX group. Detailed regression analysis
indicated that DFP+DFO achieved 0.15 μM lower LPI
compared to DFP+DFX (adjusted for baseline LPI). DFP +
DFO was 9 times more likely to reduce their baseline LPI
levels compared to DFP+DFX and 10 times more likely to
normalize their baseline LPI levels.
Conclusion: LPI provides a convenient and immediate
measure of chelation efficacy. It is feasible to monitor
adequacy of treatment and patient compliance similar to
the use of HbA1C in diabetes management. Repeating
such measurements every 3 months should be useful as
preventive/corrective guidance in patient management.

Background
• 35 years after the initial description of
plasma non-transferrin bound iron
(NTBI), its chelatable plasma iron
component (LPI) can be measured
readily, reproducibly and at
reasonable cost.
• We presented initial data at ASH 2012
and this is the 12 month repeat
evaluation from the original centre
and also new information from
another Paediatric Centre in Greece

Hypothesis
•LPI measurements provide
indications for chelation efficacy in
maintaining LPI at sub-toxic levels,
namely levels that pose minimal risk
of cell iron overload

Results

Pathological iron accumulation

In systemic hemosiderosis iron outpours into
plasma overriding transferrin iron binding
capacity (TBI) and generating NTBI that, via its
labile component LPI, infiltrates cells, thereby
raising the labile cell iron (LCI) and promoting
ROS formation and causing oxidative damage.
In iron overloaded organs, the tissue
accumulated iron is mostly associated with iron
agglomerates comprised of ferritin molecules or
the degradation product hemosiderin. Those iron
forms are generally non-labile, hence non redox
active, non-toxic and hardly chelatable, whereas
LCI is essentially all of them. Since LCI can be
directly implicated in ROS formation and
oxidative damage, and since its main plasma
supplier in systemic iron overload is LPI , could
monitoring of the latter be of diagnostic value for
assessing iron overload and thereby provide
more direct information for assessing the efficacy
or adequacy of a chelation regimen.

Result 2
• 60% (56/90) had normal trough LPI (<0.45μM) and of
the remaining, 50% (17/34) normalized within 2 h of
chelation

Methods
• We evaluated 90 Thalassemia major patients
(48 female/42male) from two centres (49 from
Corinth and 41 from Patras) who were
receiving chelation therapy, either as
monotherapy, or in different combinations.
• Compliance was assessed by history and
pharmacy records
• Blood samples were drawn after a 24 hour hold
of chelator and then at 2 hours after a given
dose.
• LPI was determined in plasma with the FeROS™
assay.

Baseline parameters

Conclusions
• LPI provides a convenient and immediate
measure of chelation efficacy and for
monitoring adequacy of treatment and
patient compliance.
• Chelation regimes can be titrated to achieve
control of LPI by repeated measurements at
given time periods (e.g. quarterly). Thus
repeating LPI measurements every 2-3
months could be useful as
preventive/corrective guidance in patient
management.
• More long term studies of LPI follow ups will
determine whether the daily maintenance of
LPI at reduced levels prevents or reduces
tissue iron overload and ensuing morbidities.
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