
Introduction

Iron deficiency anemia (IDA) is the most important cause of infancy and childhood anemia world-
wide (1). If anemia in childhood is particularly severe and extended, its effects on behavioral and 
psychomotor development may not fully regress despite treatment (2). For this reason, IDA has 
been included in the childhood screening program in our country, and oral iron preparations are 
started for all infants after 4 months. Oral ferric [iron (III)] and ferrous [iron (II)] preparations are 
used in the treatment and prophylaxis of iron deficiency. Parenteral preparations are adminis-
tered to individuals with malabsorption. Hypersensitivity reactions, including anaphylaxis, have 
been frequently reported in parenteral/intravenous iron preparations, particularly those contain-
ing dextran (3,4). Although gastrointestinal side effects (nausea, epigastric pain, constipation, etc.) 
are frequently reported after the use of oral preparations containing iron salts, hypersensitivity-
related skin reactions (maculopapular erythema, pustular rash, photodermatitis, etc.) and allergic 
angioedema have been rarely reported (5-10).

Allergy to iron itself has been rarely reported in intravenous and oral iron preparations; however, 
allergies to supplemental (sweetener and adjuvant) additives are more frequently observed (6, 8, 
11). Hypersensitivity can occasionally develop against ferrous iron content, ferric iron content, or 
against both. Ferrous or ferric preparations can also cross-react within themselves and between 
each other; for example, iron preparations, such as ferrous sulfate, ferrous ascorbate, ferrous 
lactate, and ferrous fumarate, have been reported to have a cross-reaction within themselves (12). 
The IgE-related immunologic response developed due to drug use plays a role in the etiology of 
hypersensitivity reactions after the use of iron supplementation. Hypersensitivity or tolerance to 
iron preparations can be detected through skin tests and provocation tests (6, 11, 12). Herein, we 
investigated hypersensitivity reactions developed after the use of oral iron preparations in four 
different patients who applied to our clinic, evaluated their responses to different oral prepara-
tions, and attempted to determine the approach to be followed in these patients.

Cases

Case 1

A 31-month-old female patient was admitted to the hospital with a diagnosis of IDA as well as 
a complaint of mild swelling and urticarial rash around the eyes and lips after the use of iron 
(II) glycine sulfate complex (Ferro sanol®). The history of the patient and family did not have any 
feature; there was no history of drug allergy and use of iron preparation. After noting a nega-
tive result for the patient’s skin test, when the same preparation was given under observation, 
the patient developed angioedema on the face. Subsequently, the preparation was changed and 
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iron (III) hydroxide polymaltose (Ferrum Haussmann®) suspension 
treatment was started. After increasing the dose, no allergic reac-
tion was observed at follow-up.

Case 2 

A 80-day premature male patient was admitted to the hospital for 
IDA prophylaxis due to erythema and occasional urticarial rash fol-
lowing the administration of the iron (III) hydroxide polymaltose 
complex (Vegaferon®). There was no history of drug use and al-
lergy except for the use of Devit3 drops. After noting a negative re-
sult for the patient’s skin test, when widespread urticarial plaques 
were observed during repeated use of the same iron preparation, 
the preparation was changed. Iron (II) glycine sulfate complex (Fer-
ro sanol®) was started at increasing doses. No allergic reaction was 
observed at follow-up (Figure 2).

Case 3

Urticarial rash developed in a 13-month-old male patient after 
iron (III) hydroxide polymaltose (Ferrum Haussmann®) suspen-
sion was started for IDA therapy. At 4 months of age, he devel-

oped urticaria following the use of the drop form of the same iron 
preparation as a prophylaxis; therefore, the iron drop was not used 
again. Because the skin test was found to be negative for iron (II) 
glycine sulfate complex (Ferro sanol®) syrup, which was planned 
to be used in the patient, no reaction was observed when he was 
given a provocation in increasing doses. No reaction was observed 
following the treatment.

Case 4

Iron (III) hydroxide polymaltose (Ferrum Haussmann®) was started 
in a 12-year-old female patient after the diagnosis of IDA. After 
using the medicine, she presented with a complaint of mild angio-
edema occurring in the lips, face, and eyes. Negative results were 
noted for the skin and provocation tests with the same medicine, 
and no reaction was observed at increasing doses under observa-
tion. Subsequently, we decided to continue with the same medi-
cine in the patient who had no features in her history as well as 
family history. No problems were reported at subsequent outpa-
tient follow-ups, and IDA therapy was completed with the same 
medicine. 

Discussion

Iron salts have a low molecular weight and are recognized by the 
immune system by binding to high-molecular-weight molecules. 
Ferric iron salts have the most stable form and bind to other 
macromolecules to a lesser extent, thus they are less allergenic. 
It is also known that ferric forms are less absorbable than ferrous 
forms, which may contribute to lesser allergic reactions (11-13). 
In contrast to findings in the literature, reaction was observed in 
three of our four patients with two different ferric preparations.

In order to diagnose early-type hypersensitivity reactions to iron 
preparations, we algorithmically subjected our patients to prick and 
intradermal skin tests and oral provocation. In our cases, the prick 
test was conducted using iron preparations at a dose of 10 mg/mL, 
whereas the intradermal test was conducted using iron preparations 
at doses of 0.01 mg/mL and 0.1 mg/mL with the medicine itself con-
sisting of oral ferrous or ferric iron preparations, which were consid-
ered to be replaced with it. Oral provocation tests were performed 
after noting negative results in the skin tests. Provocation was at-
tempted with ferrous and ferric preparations at doses of 20 mg (5 
mg elemental iron), 100 mg (25 mg elemental iron), and 250 mg (50 
mg elemental iron) with 30-min intervals (14). After the results of 
skin and provocation tests showed that the medicine caused hyper-
sensitivity in two of our patients, provocation was performed with 
an alternative medicine, after which it was safely used. Because the 
reaction was observed twice with the same medicine, considering 
the tests could be risky in the third case; thus, provocation was per-
formed and no hypersensitivity reaction was observed. In the fourth 
case, despite the complaint, the same medicine was found to be 
safe after the tests and its use was continued.

In iron preparations, hypersensitivity reactions against iron itself 
as well as against several dyes (Sunset yellow, Sunflower yellow, 
etc.) have been reported, which are excipient substances in their 
contents (8). In our study, the contents of the iron preparations 
were administered to our patients according to the current drug 
guidelines (Vade mecum) and different websites as follows: Veg-
aferon® drop: iron (III) hydroxide polymaltose, saccharose, meth-

Figure 1. Angioedema developing on the lips of a girl after using an 
iron (II) glycine sulfate complex (Ferro sanol®) syrup.

Figure 2. Erythematous rash on the skin following the use of iron (III) 
hydroxide polymaltose complex (Vegaferon®) drop.
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ylparaben, propylparaben, cream essence, sodium hydroxide; Fer-
rum Haussmann® syrup: iron (III) hydroxide polymaltose, sugar, 
sorbitol, Nipagin M, Nipasol, cream essence R22, sodium hydrox-
ide; and Ferro sanol® drop: iron glycol (ferrous) sulfate, sorbitol, 
saccharin, sulfuric acid, orange essence (ethanol).

The cream essence, sodium hydroxide, and sorbitol were common 
components of the iron preparations used in our cases. Dextran is 
considered to be responsible for inducing hypersensitivity reactions 
due to intravenous iron preparation (3, 4, 11, 13). Although there is 
no data related to oral preparations, we think that our patients may 
have developed these reactions due to the use of any of the above 
three components. Although a hypersensitivity reaction was not 
confirmed in the fourth patient, it had developed in three of our pa-
tients following the intake of oral iron preparation. We did not have 
the opportunity to test with the excipients (additives). However, the 
fact that there was no problem in the iron preparations with varying 
content and strength mainly suggested this result.

In the case of an allergic reaction to iron preparations, desensitiza-
tion protocols may have to be used (6, 15, 16). However, owing to the 
tolerance developed toward oral iron preparations and the reaction 
developed even in 4 days as Ortega et al. (17) reported, the treatment 
dose could occasionally not be achieved; in De Barrio et al.’s study, 
the treatment dose was achieved in 18 days and rapid desensitiza-
tion was not possible (6). Several-hour desensitization protocols for 
parenteral preparations have been described by Rodríguez-Jiménez 
et al. (10). This is why parenteral desensitization is preferred for al-
lergic reactions to oral preparation. Antihistamines, corticosteroids, 
and montelukast and occasionally even acetylsalicylic acid have 
been reported to be used before desensitization (3, 11, 14-18). There 
was no need for risky and prolonged desensitization in preparations 
with varying content and strength in any of our cases.

When selecting alternate oral iron preparations for our patients, we 
paid attention to the iron strength of the preparation content and 
difference of excipient and dye substances, which helped in elimi-
nating the hypersensitive reaction in our patients. Iron (III) prepara-
tion was changed to iron (II) preparation in two cases, and iron (II) 
preparation was changed to iron (III) preparation in one case; these 
alternate preparations could be safely applied. Our findings were 
consistent with those of current literature. When an allergy to fer-
rous preparations was reported in a study from Turkey, it was also 
shown that the ferric preparation could be tolerated (12).

In conclusion, by altering the type of oral iron preparation, we pre-
vented allergic reactions depending on the IgE-mediated hyper-
sensitivity mechanism, which we observed with different oral iron 
preparations used for IDA prophylaxis and treatment in different 
patients by evaluating the severity of the anemia and the necessity 
of treatment preparation. The preferred preparations with practi-
cally different contents should be tried before desensitization, and 
then an appropriate treatment approach should be determined.
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