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COMMENT & RESPONSE

Risk of Anaphylaxis With Intravenous Iron Products
To the Editor The study by Dr Wang and colleagues' reported
the risk of anaphylaxis with different intravenous iron prod-
ucts. I have several concerns.

One concern is the definition of anaphylaxis. In the arti-
cle’s online Supplement, both anaphylaxis criteria B and C
include “injection of diphenhydramine.” Given that diphen-
hydramine often is given both as a premedication (without
evidence to support its use) and for treatment of minor
reactions (flushing, myalgias of the chest and back, or head-
ache), including it in the definition has the potential to
greatly overestimate anaphylaxis rates. Diphenhydramine
itself has been reported to cause somnolence, tachycardia,
and hypotension.? Published data suggest that when
diphenhydramine is used as premedication prior to intrave-
nous iron, a significant majority of the reactions ostensibly
attributed to the iron were due to diphenhydramine.? In the
Methods section, the authors noted that minor self-limited
reactions such as minor allergic reactions would be wrongly
labeled as anaphylaxis events. It would be informative to
know the rates of anaphylactic reactions when patients who
received diphenhydramine were excluded.
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A second concern is that these data need to be putinto per-
spective by comparing intravenous iron products with other
commonly used drugs. For example, anaphylaxis to penicil-
lin is reported in 10 to 50 per 100 000 treatment courses with
afatality rate of 1to 2 per 100 000 courses, which isin the same
range as that reported for intravenous iron.*

Third, death rates, which were reported in the article’s on-
line Supplement, were not discussed in the article. Review-
ing data from eTables 3 and 4, it appears that death rates for
alliron products were very similar, suggesting that safety rates
are likely to be similar for all products and that the anaphy-
laxis rates for iron dextran may have been overestimated. Is it
possible that criteria by which anaphylaxis was defined dif-
fered for different products?

Finally, it should be emphasized that the study popula-
tion, with an average age of 73 to 74 years, was not represen-
tative of many patients receiving intravenous iron, including
patients who have inflammatory bowel disease or heavy uter-
ine bleeding, are pregnant, or are undergoing bariatric sur-
gery. It isimportant not to extrapolate rates from older adults
to these younger (and potentially healthier) individuals.
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In Reply Inresponse to Dr DeLoughery’s concern about diphen-
hydramine, provided is a sensitivity analysis that excluded all
anaphylaxis cases with the claim of “injection of diphenhy-
dramine” (Table 1). Results are consistent with the primary
analysis.

Regarding incidence rates, as discussed in our article,
rates from our study were substantially lower than those
reported from clinical trials of intravenous iron products.
Although other study populations might have contributed to
the observed differences, other differences in identifying and
reporting anaphylaxis cases during clinical trials and during
general clinical practice might also be relevant. Practicing
physicians might not classify less severe or atypical anaphy-
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Table 1. Risk of Anaphylaxis Without Diphenhydramine at First Administration for New Intravenous Iron Product Users

Intravenous Iron Iron Sucrose Ferumoxytol Iron Dextran Iron Gluconate
2003-2013

No. of anaphylaxis cases 26 91 21

No. of new users 264166 247500 94 400

Rate per 100 000 persons 9.8 (6.6-14.6) 36.8 (29.8-45.4) 22.2 (14.1-34.6)
(95% Cl)

Adjusted OR (95% CI)? 1 [Reference] 3.6 (2.2-6.0) 2.2 (1.2-4.2)

P value® <.001 .01

2010 to 2013

No. of anaphylaxis cases 12 17 34 9

No. of new users 134836 82117 77935 34029

Rate per 100 000 persons 8.9 (4.8-16.0) 20.7 (12.5-33.9) 43.6 (30.7-61.7) 26.4 (12.9-52.2)
(95% Cl)

Adjusted OR (95% CI)? 1 [Reference] 2.4 (1.0-5.7) 4.8 (2.2-10.8) 2.9 (1.0-8.3)

P value® .06 <.001 .04

Abbreviation: OR, odds ratio.
2 Adjusted for age, indication, coronary heart disease, and hypertension.
b pvalue adjusted for multiple comparisons.

Table 2. Death Rates on Day of Incident Intravenous Iron Administration in the Nondialysis Population

Intravenous Iron No. of Deaths

No. of New Users

Death Rate per 100 000 Persons (95% Cl)

2003-2013
Iron
Dextran 10 247 500 4.0 (1.9-7.4)
Gluconate 11 94 400 11.7 (5.8-20.8)
Sucrose 19 264166 7.2 (4.3-11.2)
2010-2013
Iron
Dextran 3 77935 3.8(0.8-11.2)
Gluconate 2 34029 5.9 (0.7-21.2)
Sucrose 12 134836 8.9 (4.6-15.5)
Ferumoxytol 6 82117 7.3(2.7-15.9)

lactic cases as anaphylaxis; thus, the sensitivity of the ana-
phylaxis algorithm used in our study was probably low. We
do not recommend comparing the crude incidence rates of
anaphylaxis from this study with rates of other medications,
especially if the latter estimates were based on different data
sources or study methods.

Also provided are all-cause mortality by treatment
groups, which show the number of deaths that occurred on
the same day as an intravenous iron administration
(Table 2). Only a few deaths were identified in the study
population. In addition, iron dextran is the only product that
has a broad indication for iron deficiency anemia, whereas
other nondextran products are restricted to patients with
iron deficiency anemia and chronic kidney disease. Patients
who received iron dextran were generally healthier than
patients who received nondextran iron products, with fewer
patients having chronic kidney disease and other chronic
diseases, which may explain the low mortality rate in the
iron dextran group. Therefore, we do not think the risk of
anaphylaxis in the iron dextran group was overestimated.
An adjusted analysis is not feasible due to the low incidence
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of death. Interestingly, out of 444 patients identified with
anaphylaxis in the study, 5 of them died within 2 days of
anaphylaxis diagnosis (2 in iron dextran group, 1 in iron glu-
conate group, and 2 in ferumoxytol group).
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Intended vs Reported Scope of Practice
To the Editor The article by Dr Coutinho and colleagues’ found
that graduating family medicine residents reported inten-
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