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To the Editor,

In response to the recently published article by Nathell et al. 
[1], we draw attention to the fact that this is a second publi-
cation (the first being Ehlken et al. [2018] [2]) by members 
of the same author group, focusing on iron isomaltoside 
(IIM), this time evaluating the impact of risk minimization 
measures (RMMs) implemented by the European Medi-
cines Agency (EMA) on the rate of hypersensitivity reac-
tions (HSRs) associated with different intravenous (IV) iron 
products.

In their introduction, Nathell et al. cite a selection of low-
level evidence sources (spontaneous reporting to regulatory 
authorities, single-centre cohort/retrospective studies, phar-
macoepidemiological data) to suggest that IIM is associ-
ated with a greater risk of HSRs than ferric carboxymaltose 
(FCM). Not only do the authors fail to consider the available 
strong clinical trial data [3–6], the weight of information 
presented in the introduction for IIM is not fairly balanced 
with data for other IV iron products; indeed, no review of 
other products is included in the introduction. For example, 
the authors could have discussed the systematic review and 
meta-analysis by Avni et al. [7] summarising the safety of IV 
preparations, including risk of infusion reactions, based on 
over 100 randomized clinical trials, and the literature review 
of clinical trial data by Kalra and Bhandari [6] describing 
serious or severe HSRs based on standardised Medical Dic-
tionary for Regulatory Activities (MedDRA) Query (SMQ) 
terms for anaphylactic reactions for IIM, FCM and iron 
sucrose.

Such a targeted approach presents a critical review of IIM 
that fails to consider all other relevant data (as advocated by 
the EMA) [8]. Having evaluated the risk of severe HSRs for 
IV iron products before and after the implementation of the 
EMA’s RMMs, and concluding that the RMMs had no clear 
impact on reporting rates, the Nathell et al. report harbours 
a biased view of IIM.

The negative view of IIM, communicated in the article 
by Nathell et al., is entirely contrasted by data from large 
head-to-head randomized controlled trials (RCTs) (i.e., the 
gold standard) that demonstrate a good safety profile for IIM 
that is at least comparable to other IV iron products (Fig. 1). 
Whilst we acknowledge that Nathell and colleagues may not 
have been aware of the recent data from the PHOSPHARE 
and FERWON trials at the time of submitting the report, the 
findings of the PROVIDE and PROPOSE trials were pub-
lished in 2015 and 2017, respectively, and therefore appear 
to have been overlooked. The PHOSPHARE trials are the 
first published trials of IIM versus FCM and demonstrated 
low incidences of serious or severe HSRs for IIM (0.8%) 
and FCM (1.7%) [9]. The FERWON trials were powered 
(n = 3008 patients) and designed (adjudicated and confirmed 
serious or severe HSRs) to detect the low frequency of seri-
ous or severe HSRs associated with IIM (0.3%) and iron 
sucrose (0.2%) [3, 10, 11].

The data from these RCTs are consistent with a recent 
thorough approach to analysing the comparative risk of 
serious or severe HSRs conducted by Pollock and Biggar 
[12]. This indirect comparison utilized data from 21 pro-
spective clinical trials of IIM, FCM and iron sucrose, cov-
ering 8599 patients, and reporting serious or severe HSRs 
using the SMQ for anaphylactic reactions [12]. Three sta-
tistical approaches were used to compare HSR incidence 
rates between the IV iron products [12]. The primary Bayes-
ian analysis showed a reduction in the odds of experienc-
ing a serious or severe HSR of 59% with IIM relative to 
FCM [12]. The naïve pooled analysis found the incidence 
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of serious or severe HSRs to be at least as low for IIM as 
for FCM and iron sucrose: 0.6% (23/3922), 1.5% (28/1892) 
and 1.2% (33/2785), respectively [12]. The indirect treat-
ment comparison approach produced similar results [12]. 
These results are in close agreement with the previously 
mentioned head-to-head PHOSPHARE trials of IIM versus 
FCM [9]. Taken together, these results provide strong evi-
dence that IIM is not associated with a higher risk of serious 
or severe HSRs than FCM, and strongly refute the findings 
of the Nathell et al. analysis. With respect to making product 
comparisons, these head-to-head trials and indirect treat-
ment comparisons take precedence over retrospective data 
on spontaneously reported severe HSRs (methodology that 
is considered by the EMA to be fundamentally flawed [8]).

The product labels for IV iron products highlight the 
risk of HSRs, emphasize the need for careful monitor-
ing during and after each infusion, and provide a level of 
advice on the different types of HSRs that can occur and 
how to manage them [13–16]. Supplementary to this infor-
mation, published guidelines and algorithms exist to help 
healthcare professionals who prescribe and administer IV 
iron to recognize and manage HSRs [17–20]. In particular, 
these resources show how to distinguish the rare, severe 
HSRs from the mild-to-moderate, self-limiting infusion 
reactions, and how to manage such reactions should they 
occur [17–19]. Indeed, it is the lack of understanding of 
minor acute infusion reactions, such as Fishbane reactions, 
and their management that has perpetuated the mispercep-
tion that IV iron products are associated with a high risk 
of severe HSRs. Often, the symptoms of a minor reaction 

abate within minutes of stopping the infusion—after a 
short period of time, the infusion can be restarted, and 
patients can go on to receive the remaining infusion of iron 
without further complication [17, 19].

Drawing attention to the US product label for FCM 
 (Injectafer®), in particular, it is stated that, “In clinical 
trials, serious anaphylactic/anaphylactoid reactions were 
reported in 0.1% (2/1775) of subjects receiving Injectafer,” 
and that, “Other serious or severe adverse reactions poten-
tially associated with hypersensitivity which included, but 
not limited to, pruritus, rash, urticaria, wheezing, or hypo-
tension were reported in 1.5% (26/1775) of these subjects” 
[21]. These observations were obtained from two US ran-
domized clinical trials of FCM, in which a total dose of 
1500 mg (two separate infusions of 750 mg each) was 
administered [22, 23]. In contrast, the Nathell et al. analy-
sis reports the rate of severe HSRs (anaphylactic reaction, 
anaphylactic shock, anaphylactoid reaction, or anaphy-
lactoid shock) with FCM in the range of 0.18–1.47 per 
100,000 defined daily doses (DDD [1 DDD = 100 mg]), 
corresponding to a rate of 0.0027–0.022% for a 1500 mg 
dose of FCM. Although there are differences between the 
two sources in the categories used to define a severe HSR, 
the Nathell et al. analysis clearly underestimates the risk 
of severe HSRs following treatment with FCM by at least 
one order of magnitude, meaning that any comparison of 
rates is meaningless, and clearly illustrating the issues 
with their analysis.

Fig. 1  Rate of reporting 
serious or severe HSRs, or 
serious ADRs, in head-to-head 
randomized clinical trials of 
IIM [3–5, 9–11]. aThe total 
number of patients was obtained 
from Auerbach et al. [10] and 
Bhandari et al. [11]. ADR 
adverse drug reaction, FCM 
ferric carboxymaltose, HSR 
hypersensitivity reaction, IIM 
iron isomaltoside
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