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What are the considerations in balancing benefits and risks in
Iron treatment?:
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Anemia is a common comorbidity among patients with end-stage renal disease (ESRD) that
has been associated increased morbidity, mortality, and risk of hospitalization.! For more
than 25 years, the anemia of ESRD has been managed through administration of
erythropoiesis stimulating agents (ESASs), mostly epoetin alpha, supplemented with
intravenous (1V) iron or, less effectively, oral iron. However, concerns about the
cardiovascular safety of ESAs coupled with changes in the reimbursement policies in
Medicare’s ESRD program, have led to less use of ESAs and correspondingly greater use of
IV iron.23 As a result, average ferritin levels in the US hemodialysis population increased
nearly 50% from 2009 to 2012.# The changing landscape of anemia management has
stimulated interest in optimal use of 1V iron in patients on hemodialysis.

The benefits of IV iron are reviewed in an accompanying commentary by Wish. Treatment
with IV iron can correct iron deficiency, lower ESA requirements, and improve hemoglobin
levels.> Although there had been little evidence connecting iron use to any patient-centered
benefits,® recent work from our group found that more aggressive use of iron was associated
with increases in various aspects of quality of life among patients with persistently low
hemoglobin.”

Despite its effectiveness and widespread use, safety concerns related to the use of IV iron
have persisted. IV iron bypasses the various mechanisms that keep iron metabolism tightly
controlled. Common doses of 1V iron, up to 125 mg per dialysis session, may overwhelm
pathways that typically recycle 2—-4 mg daily. Frequent administration of iron may lead to
oversaturation of transferrin and the release of unbound, catalytically active iron into
circulation.8 Because iron is essential for bacterial growth, infection risk has been a
longstanding concern related to iron use in hemodialysis patients. Free iron is also a potent
oxidizing agent that can catalyze the formation of highly reactive oxygen species.®10 These
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could give rise to lipid radicals, possibly increasing the long-term risk of cardiovascular
events.11.12 Hypersensitivity reactions have also been a concern particularly with the use of
the older intravenous iron formulations.13

Unfortunately, existing randomized controlled trials (RCTs) provide little information about
the long-term safety of IV iron in hemodialysis patients as the studies have been small and
of short duration.1# Until results from larger RCTs are available, evidence about the safety
of 1V iron in hemodialysis patients must come from well-conducted non-experimental
studies. Recently such studies have been used to assess anaphylaxis risk associated with the
different iron formulations. In a very large cohort study, Wang et al found lower risks
associated with the newer formulations compared with iron dextran.1®

Several other large observational studies have focused on the cumulative effect of long-term
exposure to iron. Such studies have attempted to estimate the consequences of contrasting
levels of exposure such as, “How would risk of mortality differ if the entire patient
population were to receive 3 g of iron versus no iron over a 6-month period?” While
cumulative effects are of scientific interest, valid estimates are challenging to obtain as iron
treatment decisions in routine care are driven strongly by evolving measures of hemoglobin
and iron status, concomitant ESA treatment, and other clinical events. As a result,
cumulative exposure is tightly entangled with many other factors that may be independently
related to outcomes of interest.16

It is also worth noting that data on cumulative exposure effects do not align with short term
treatment decisions that physicians make regarding the use of iron.1” Indeed it is not feasible
to study the effect of long-term cumulative exposure, even in a RCT, as long-term exposure
could not be randomized. Physicians can only make decisions about short-term courses of
treatment; they need to know when to provide iron, how much to provide, and when to avoid
using iron.

In typical practice, 1V iron is either provided intermittently via large repletion doses over
consecutive dialysis sessions (often termed “bolus dosing™) or via small doses provided
every 1 to 2 weeks to maintain iron stores (often termed “maintenance dosing”). In most
dialysis units, decisions about which dosing approach to adopt are largely driven by
protocols that recommend standard courses of treatment aimed at achieving target levels of
hemoglobin, ferritin and transferrin saturation (TSAT).

Some recent work from our group has attempted to evaluate the short-term benefits and risks
of commonly used iron dosing approaches across a variety of clinical subgroups. In a large
population of hemodialysis patients, we identified short-term benefits of bolus iron
administration on hemoglobin levels and iron status relative to more conservative
maintenance dosing.1® Our results were compatible with those observed in the DRIVE
trial.19 In subsequent studies, we did not observe any cardiovascular risks associated with
the use of iron;2%-21 however, we did observe a modestly increased risk of infection
associated with bolus dosing among patients with a history of infection and those with a
central venous hemodialysis catheter.21:22 Two other recent observational studies have
reported associations between cumulative iron exposure and infection-related death and
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hospitalization; however these studies were not large enough to resolve the question of
whether there are clinically meaningful effects of iron exposure on these outcomes.23:24

In light of our recent work and the results from the DRIVE trial,1° it is our opinion that
bolus dosing may be a preferred strategy for patients with persistently low hemoglobin who
have not responded well to ESAS. In these patients, more aggressive use of iron is likely to
reduce ESA requirements, raise hemoglobin, and normalize iron indices. However, given the
available evidence, it is our opinion that bolus dosing be used cautiously (or not at all) in
patients at high risk of infection, such as those with a central venous catheter. In remaining
patients, it seems reasonable to adopt a conservative approach to IV iron administration,
providing small, intermittent doses sufficient to maintain iron repletion. Clearly, further
research is needed to assess the long-term safety and effectiveness of different iron
protocols, with the goal of identifying more individualized protocols that can maximize the
known benefits of 1V iron, while avoiding its potential risks.
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