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Dear Editor,

In acknowledgement of comments on our recent report of a 
comparative analysis of intravenous (IV) iron products using 
the US Food and Drug Administration (FDA) Adverse Event 
Reporting System (FAERS) [1], the authors wish to high-
light that they respectfully disagree with the final conclud-
ing statement in Dr. Auerbach’s commentary, which claims 
that the manuscript is harmful to the field [2]. We would 
also like to highlight Dr. Auerbach’s inaccurate representa-
tion of referenced material pertaining to the Wysowski et al. 
article [3].

Dr. Auerbach’s concluding claim that our manuscript is 
harmful to the field appears based on his opinion that our 
findings are “inconsistent with the overwhelming prepon-
derance of prospective, randomized published evidence”. 
However, it is well known that randomized controlled trials, 
which regulatory agencies rely on to approve new medicines, 
are insufficient  on their own for comprehensive conclusions 
on drug safety because serious and/or rare adverse events 
may subsequently emerge in post-marketing surveillance 
programs following large-scale drug exposure. Downing 
et al. in 2017, writing in JAMA, concluded that “among 222 
novel therapeutics approved by the FDA from 2001 through 

2010, 32% were affected by a post market safety event” [4] 
(safety events were defined in this study as withdrawals 
due to safety concerns, FDA issuance of incremental boxed 
warnings added in the post-market period, and FDA issuance 
of safety communications). Therefore, it is entirely possible 
that large real-world studies may detect safety issues not 
previously identified by randomized controlled trials. For 
these reasons, we consider our manuscript to be a valid con-
tribution to the field of iron deficiency anemia treatment [1].

Dr. Auerbach stated in his letter that we “used a method-
ology specifically proscribed by the US FDA”, referencing 
Wysowski et al. [3]. He then stated in his letter “the authors 
of which are all from the FDA and concluded not only that 
‘allergic reactions are possible with all four parenteral iron 
products [Dr Auerbach’s direct quotation from Wysowski 
et  al.]’ but also that the current system of spontaneous 
adverse event reporting, particularly in the absence of head 
to-head trials, does not allow the relative rates of serious 
adverse events (SAEs) to be determined [Dr Auerbach’s 
interpretation of the Wysowski et al. conclusion]”. While 
we agree with the quoted statement from Wysowski et al. 
that “allergic reactions are possible with all four parenteral 
iron products”, as we report similar findings in our study, 
we would disagree with Dr Auerbach’s interpretation of the 
remainder of the Wysowski et al. conclusion. The Wysowski 
et al. conclusion actually reads:

“The data presented herein show that allergic reactions 
are possible with all four parenteral iron products, and 
it is difficult to determine which product has the largest 
risk based on sales data, voluntarily submitted adverse 
event reports, death certificates, ED visits, and obser-
vational studies performed to date. Long-term safety 
studies have not been done. To help differentiate risk 
among the parenteral iron products, the brand name 
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of the product always should be provided on medical 
records, death certificates, and adverse drug reaction 
reports (submitted via http:// www. fda. gov/ medwa tch 
or 1-800-FDA-1088).” [3]

Specifically, Wysowski et al. do not comment on the need 
for head-to-head trials, but rather the need for long-term 
safety studies with IV iron preparations (reference 31 in 
Wysowski et al. refers to investigating associated oxidative 
stress, endothelial damage, and renal injury). As we argue 
above, and supported by Downing et al. [4], head-to-head 
or other randomized controlled trial evidence on its own is 
insufficient for comprehensive conclusions on drug safety.

While Wysowski et al. acknowledge limitations of all 
the methods they tested, and, with respect to FAERS, state 
“Because of underreporting, possible differential product 
reporting, lack of iron dextran brand names, and incomplete 
use (denominator) data, incidence rates and relative risk esti-
mates cannot be calculated”, nowhere in their article do they 
suggest that use of the FAERS database is proscribed by the 
FDA. In fact, in their concluding statement, they recommend 
to always include brand names when submitting adverse 
drug reaction reports to the FDA, showing that they viewed 
the FAERS database to have an ongoing role in signal detec-
tion. In addition, while Wysowski and her co-authors were 
employees of the FDA at the time of writing of the article, 
the article contains a disclaimer: “The views expressed are 
those of the authors and do not necessarily represent the 
official position of the U.S. Food and Drug Administration”. 
Thus, Dr. Auerbach’s statement that the methodology is pro-
scribed by the FDA is not an accurate representation of the 
Wysowski et al. conclusions.

In our manuscript, we used disproportionality analysis of 
spontaneous reports to the FAERS with an extensive range 
of sensitivity analyses to minimize potential bias, and we 
were careful to comment solely on reporting rates, avoiding 
any claim of absolute incidence rate differences or relative 
risk estimates [1]. Disproportionality analysis is an estab-
lished method for signal detection in post-marketing phar-
macovigilance research, and is an essential component of the 
process used by the European Union’s Pharmacovigilance 
Risk Assessment Committee for detecting, validating, and 
confirming adverse drug reactions [5].

Thus, our manuscript used internationally accepted meth-
ods and, therefore, represents a valid contribution to the field 
of iron-deficiency anemia treatment [1].

Regarding the other specific points raised by Dr. Auer-
bach, we respectfully provide the following rebuttals:

1. The lack of differences in hypersensitivity and anaphy-
lactic reactions in the FIRM trial between ferumoxytol 
and ferric carboxymaltose (reference 12 in our publica-
tion) was not unexpected due to the rarity of these events 

in the randomized trial context and the fact that this trial 
excluded patients with a prior history of allergies to 
drugs that did not include those under investigation. As 
we have argued, randomized controlled trial evidence on 
its own is insufficient for comprehensive conclusions on 
drug safety.

2. In response to the criticism that we did not mention 
all randomized controlled trial evidence in our discus-
sion, we do not consider this to be a valid criticism of 
our article for the following reasons: first, the aim of 
this study was not to provide a systematic review and 
meta-analysis of available clinical trial data; second, 
randomized controlled trial evidence on its own is insuf-
ficient for comprehensive conclusions on drug safety; 
third, we specifically included the example of the FIRM 
trial in our discussion because its primary endpoint was 
safety and it illustrated the important issue of exclusion 
criteria that bias against the likelihood of allergic reac-
tions occurring (a feature common to many randomized 
controlled trials of IV iron preparations); fourth, we 
explained in our introduction that insufficient data were 
available in FAERS on adverse reactions with ferric 
derisomaltose (iron isomaltoside) due to its recent US 
approval date, so discussion of this preparation was not 
relevant to our publication.

3. We did not discuss hypophosphatemia because the focus 
of the current article was necessarily on hypersensitivity 
and anaphylactic reactions. Thus, we do not consider 
this to be a valid criticism.

4. While we potentially could have included the Achebe 
and DeLoughery meta-analysis [6] in our discussion, 
this does not change our central argument that the small 
sample sizes and selection criteria of randomized con-
trolled trials do not permit, on their own, an adequate 
evaluation of hypersensitivity and anaphylactic reactions 
with IV iron formulations.

5. While we would agree that failing to distinguish high-
molecular weight and low-molecular weight dextran 
was a major limitation of the Wang et al. study [7], we 
considered the use of the reference to be valid when 
considering the historical data concerning the associa-
tion of IV iron preparations with hypersensitivity and 
anaphylactic reactions. Indeed, we did not use the Wang 
et al. reference to definitively support the relative safety 
of a specific IV iron preparation.

6. While it is possible that pre- or concomitant medications 
may influence reactions to IV iron preparations, this has 
not been proven to date. The fact that these reactions are 
currently being reported to the FDA and other pharma-
covigilance databases [8, 9] in the context of IV iron ther-
apy at a level meeting established signal detection thresh-
olds, and despite awareness of a potential role for pre- and 
concomitant medications following Drs. Auerbach’s and 
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Ballard’s 2010 review [10], means that a clinical problem 
still exists. It cannot be assumed that this signal is solely 
attributable to pre- or concomitant medication. Validating 
and confirming the signal by appropriate studies investigat-
ing the mechanisms of reactions to IV iron preparations, 
e.g., complement activation-related pseudo-allergy [11], 
whether pre- or concomitant medications play a role, and 
how reactions to IV iron preparations can be effectively 
mitigated in clinical practice requires further research.

7. While true that the funding of the study was from the 
company that holds the marketing authorization for ferric 
carboxymaltose, this would also apply to the myriad of 
pharmaceutical company sponsored clinical trials, some 
of which have been quoted by Dr Auerbach in his letter. 
Thus, we do not consider this to be a valid criticism.

In conclusion, our manuscript used internationally 
accepted methods for analysis of the FAERS database [1] 
and therefore our findings contribute to the totality of evi-
dence for the safety of IV iron products, along with evidence 
from randomized controlled trials and observational studies.
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