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Abstract: Background. In high-income countries, shopping for non-prescription multivitamin—
multimineral supplements has tremendously increased. Objective and Methods. The purpose of this
labeling analysis is to inform on the daily elemental iron (with or without vitamin C) supply provided
by multivitamin-multimineral supplements sold online by Amazon in Western and Southern Europe

® amazon.de®, amazon.it®, and amazon.fr®). Results. We identified 298 iron-containing

(amazon.es
multivitamin—multimineral preparations sold by Amazon marketplaces: 153 preparations sourced
from amazon.de®, 68 from amazon.fr®, 54 from amazon.it®, and 23 from amazon.es®. The daily iron
dose provided by these preparations was 14 [5-14] mg (median and interquartile range), with no
differences among the marketplaces. Approximately 90% (n = 265) of the preparations contained
ferrous iron. Moreover, 85% (n = 253) of the preparations were fortified with vitamin C in a dose
of 80 [40-100] mg daily. Conclusions. The median supply of iron (about 14 mg) and vitamin C
(80 mg) in iron-containing multivitamin—-multimineral preparations offered on Amazon platforms in
Western and Southern Europe falls below that currently recommended for iron deficiency in review
articles, namely 100 mg of iron and 500 mg of vitamin C per day. The iron supply of iron-containing
multivitamin-multimineral preparations falls also below the dose of 30-60 mg advocated to prevent

iron deficiency in menstruating women.

Keywords: Amazon; multiminerals; multivitamins; iron

1. Introduction

Iron plays a central role in cellular processes, such as oxygen transport, respiration,
metabolism, defense, and signaling, owing to its electron transfer abilities in redox reactions
within proteins like heme and iron—sulfur clusters [1-3]. Excess “free” iron, however, can
generate harmful free radicals, damaging deoxyribonucleic acid, proteins, and lipids. To
balance essential iron functions and prevent toxicity, the human body employs homeo-
static mechanisms to precisely regulate iron metabolism [1-3]. Hepcidin, the hormone
regulating iron stores, inhibits its intestinal absorption, and promotes its release from
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recycling macrophages [3,4]. Iron deficiency suppresses hepcidin production to enhance
its availability, while iron overload and inflammation stimulate hepcidin production to
counter toxicity [1-3].

Body iron is strictly conserved. Healthy adults lose only about 1.0 to 1.5 mg (<0.5%.)
of their 35 to 45 mg of iron per kilogram of body weight each day [1-3]. In Western and
Southern Europe, with a dietary iron intake of 12 mg in females and 16 to 18 mg per day
in males, the amount of absorbed iron is only 1.0 to 2.0 mg [3,5-7]. However, iron from
animal sources is absorbed better than iron from plant sources [3,5,7].

Consequently, iron deficiency (without or with anemia) is a common nutrient defi-
ciency worldwide. The estimated prevalence of overt iron deficiency approximates 20% in
pregnant women, 15% in non-pregnant women, 10% in the elderly population, and 5% in
men [1-3].

In the United States of America, the recommended dietary allowance for iron is 8 mg
per day for men and postmenopausal women. It is 18 mg for women of childbearing age
and 27 mg for pregnant women [3,5,7]. In Europe, the recommended allowances slightly
vary: 8-11 mg for men and postmenopausal women, 15-18 for women of childbearing age,
and 27 mg for pregnant women [3,5,7].

Oral iron supplementation is recommended to prevent iron deficiency in at-risk
populations and particularly to treat iron deficiency. The World Health Organization
recommends 30-60 mg of elemental iron daily to prevent iron deficiency in menstruat-
ing women [3]. On the other hand, for stable subjects with iron-deficiency anemia, the
suggested daily dose is at least 100 mg of elemental iron [5,6]. Among the myriad of prepa-
rations on the market, ferrous (Fe?*) iron sulfate is the most frequently prescribed [3,5,6].
Gluconate and fumarate are also effective.

The addition of vitamin C, also known as ascorbic acid (usually 500 mg daily), may
improve iron bioavailability, above all when ferric (Fe>*) preparations are prescribed [3,6,7].
In the United States, the suggested daily intake of vitamin C is 90 mg for men and 75 mg
for women, 85 mg for pregnant women, and 120 mg for breastfeeding women [3,5,7]. In
Europe, it is marginally higher: 110 mg for men, 95 mg for women, 100 mg for pregnant
women, and 125 for breastfeeding women [3,5,7].

In high-income countries, multivitamin—-multimineral supplements that can be pur-
chased without medical prescription became available in the 1940s [8]. Online shopping
of non-prescription multivitamin-multimineral supplements has tremendously increased
over the recent years. Numerous multivitamin—-multimineral supplements include iron and
occasionally vitamin C. Nevertheless, it remains uncertain whether these online-sold prepa-
rations provide the daily iron amounts recommended to prevent deficiency in menstruating
women, or the doses recommended for treating deficiency.

Amazon is a large and popular company that focuses, among other things, on elec-
tronic commerce of multivitamin—multimineral supplements. This labeling analysis aims to
furnish insights into the quantification of iron (and vitamin C) content within multivitamin—
multimineral merchandise that is available for commercialization through Amazon market-
places across Western and Southern Europe.

2. Materials and Methods
2.1. Search Strategy

We surveyed multivitamin products for adult use on four Amazon marketplaces:
amazon.de®, amazon.es®, amazon.fr®, and amazon.it®. The search through Amazon
websites was carried out over the first three weeks of November 2023 (from 6 November
to 24 November 2023). Two researchers conducted the research in duplicate, employing
the search bar of each of the four marketplaces, as previously described [9]. The search
used the terms “Multivitamins with iron” adapted to the languages of the four Amazon
marketplaces.

A product was considered an iron-containing multivitamin—-multimineral supplement
if two or more vitamins or minerals were named in addition to iron (with or without
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vitamin C). The composition of each product obtained with the search was screened to
ascertain the content of elemental iron, in either Fe?* or Fe3* state of oxidation, and vitamin
C. Effort was made to determine the iron and vitamin C content in each product using the
information declared on the online label of the product by the producer. After the selection
of the eligible preparations, those without any information on the iron amount or state of
oxidation were excluded. Preparations explicitly commercialized for newborns, infants,
and children were also excluded. Finally, preparations specifically marketed for women
were incorporated into the study and subjected to separate sub-analysis.

To determine the daily iron supply provided by an individual preparation, when a
dose range was recommended (e.g., 1 to 3 pills per day), the highest amount was recorded.
Preparations containing Fe?* and preparations containing Fe®* were recorded separately.
Data regarding other minerals or vitamins contained in the preparation were also collected.
Controversies in product selection and data extraction were solved by consensus. One
author entered the extracted information into a designated database, while another author
checked the accuracy of the data entry.

2.2. Statistical Analysis

Categorical variables are presented as counts and were evaluated using the Fisher
exact test. The D’ Agostino—Pearson omnibus test for normality revealed that continuous
variables did not conform to a Gaussian distribution. Continuous data are therefore
shown as median and interquartile range. For analysis, the nonparametric Mann-Whitney—
Wilcoxon U test and the Kruskal-Wallis H test, followed by the Dunn’s post hoc multiple
comparison, were applied [10-12]. A two-sided p-value below 0.05 was deemed statistically
significant. The statistical analyses were carried out using GraphPad Prism for Macintosh
version 10.2.3 (GraphPad Software, San Diego, CA, USA).

3. Results

We identified 312 iron-containing multivitamin—multimineral preparations sold by
Amazon marketplaces. After excluding 14 preparations due to a lack of information regard-
ing the oxidation state of the iron content, we analyzed the remaining 298 preparations,
as summarized in Table 1. Specifically, 153 preparations were sourced from amazon.de®,
68 from amazon.fr®, 54 from amazon.it®, and 23 from amazon.es® (Table 1).

About 90% of the preparations contained Fe?*, without statistically significant differ-
ence among the four marketplaces (Table 1 and Figure 1).

Among the 265 Fe?* preparations, 229 were supplemented with vitamin C (amazon.de®:
114 out of 138; amazon.fr®: 57 out of 63; amazon.it®: 39 out of 43; and amazon.es®: 19 out of
21). Among the 33 Fe3* preparations, 24 were supplemented with vitamin C (amazon.de®:
11 out of 15; amazon.fr®: 4 out of 5; amazon.it®: 8 out of 11; and amazon.es®: 1 out of 2).
The iron supply provided by the multivitamin-multimineral preparations fell below 20 mg
daily in most of the multivitamin—multimineral preparations, as shown in Figure 1. The
amount of vitamin C provided by Fe?* preparations (80 [80-120] mg) was significantly
(p < 0.0001) higher than that provided by Fe>* preparations (55 [36-80] mg). The vitamin C
over iron ratio was similar among the four marketplaces both for Fe?* and Fe3* products.
Interestingly, this ratio was significantly (p = 0.0037) higher in Fe?* (8.6 [5.7-20]) than
in Fe>* (5.7 [2.2-11]) preparations. Table 2 provides details regarding the presence of
elements other than iron and vitamins other than vitamin C in the 298 iron-containing
multivitamin-multimineral preparations.

Approximately 83% of these preparations contained at least one element other than
iron, while 87% included at least one vitamin other than vitamin C. The number of elements
other than iron provided by preparations sold by amazon.fr® was slightly higher (p = 0.0497)
than in those provided by amazon.it®.

Fifty-one preparations (amazon.de®, n = 16; amazon.it®, n = 9; amazon.fr®, n = 18;
and amazon.es®, n = 8) were explicitly recommended for consumption by women. Out of
these, 44 preparations contained FeZ*, while the other 7 contained Fe3*. The elemental iron
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content provided by these preparations appeared to be almost identical (14 [7-14] mg daily)
to that of the remaining 247 preparations (14 [5-14] mg daily; p = 0.555). Forty-six out of the
fifty-one preparations intended for women also featured vitamin C supplementation. The
vitamin C supply was almost identical in preparations intended for women (80 [80-90] mg)

and in those intended for the general population (80 [40-100] mg; p = 0.389).

Table 1. Characteristics of 298 iron-containing multivitamin-multimineral products.

All Amazon.de® Amazon.fr® Amazon.it® Amazon.es® p-Value
Ferrous (Fe?*) Iron, n 265 138 63 43 21
Daily Iron Dose, mg 14 [5-14] 14 [5-14] 14 [5-14] 14 [6-14] 10 [7-15] 0.5993
Vitamin C
N 229 (91) 114 (91) 57 (93) 39 (83) 19 (95) 0.3705
Da‘g Vitamin C 80 [80-120] 80 [80-120] 80 [80-100] 90 [80-110] 90 [80-158] 0.4676
ose, mg
Vitamin C over Iron
Ratio, mg/mg 8.6 [5.7-20] 9.8 [5.7-20] 7.1 (5.7-19] 8.0 (5.7-19) 14 (7.4-21) 0.6069
Ferric (Fe**) Iron, n 33 15 5 11 2
Daily Iron Dose, mg 14 [5-16] 14 [6-14] 6[2-7] 14 [10-29] 14,42 0.069
Vitamin C
N 24 (76) 11(73) 4(80) 8(57) 1(50) 0.9358
Da‘g Vitamin C 55 [36-80] 80 [60-90] 12, 40,40, 80 * 40 [24-61] 55% 0.1916
0se, mg
Vitamin C over Iron 5.7 [2.2-11] 8.6 [4.8-13] 5.7,6.0,62,11 3.9 [1.4-54] 13 0.1100

Ratio, mg/mg

Results are given as frequency (often with percentage) or as median (with interquartile range]. If <6 data were
available, individual values are presented. The vitamin C over iron ratio was significantly (p = 0.0037) higher in

Fe?* (8.6 [5.7-20]) than in Fe3* (5.7 [2.2-11]) preparations. * individual values.
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Figure 1. Daily iron supply provided by 298 iron-containing multivitamin—-multimineral preparations

sold by amazon.de®, amazon.fr®, amazon.it®, and amazon.es®. The preparations are subdivided into

three different groups according to the suggested daily dose of iron, namely 2-9 mg, 10-19 mg, and

20-50 mg daily. Ferrous (Fe?*) iron- and ferric (Fe>*) iron-containing preparations are presented sep-

arately.
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Table 2. Elements other than iron and vitamins other than vitamin C contained in iron-containing
multivitamin—-multimineral products.

Market Places
All Amazon.de® Amazon.fr®  Amazon.it® Amazon.es® p-Value
N 298 153 68 54 23
Elements other than iron
0 52 (17) 21 (14) 8 (12) 20 (37) 3 (13) 0.0497 *
1-5 89 (30) 56 (37) 15 (22) 9(17) 9 (39)
6-10 139 (47) 66 (43) 41 (60) 22 (41) 10 (44)
11-13 18 (6) 10 (6) 4 (6) 3(5) 14)
Vitamins other than vitamin C
0 40 (13) 21 (14) 6(9) 11 (20) 2 (9) 0.0965
1-5 45 (15) 29 (19) 3(4) 11 (20) 2(9)
6-10 55 (19) 27 (17) 16 (24) 4 (8) 8 (34)
11-13 158 (53) 76 (50) 43 (63) 28 (52) 11 (48)

* amazon.fr® versus amazon.it®.

4. Discussion

Multivitamin—multimineral supplements lack universally accepted scientific, regula-
tory, or market-specific definitions [8,13,14]. Nevertheless, in the United States, approxi-
mately one-third of adults incorporate these supplements into their dietary regimens [15],
and a similar pattern is observed in numerous European nations [16-18]. A preliminary
examination of Google Trend data conducted by the authors of this paper reveals a sub-
stantial upsurge in consumer interest in multivitamin and multimineral preparations
within countries such as France, Germany, Italy, Switzerland, the United Kingdom, and the
United States, with search volume tripling over the past decade [9]. These supplements
are frequently consumed during the winter months, hoping to mitigate the risk of acute
respiratory diseases [19]. Many individuals resorted to their usage to enhance immune
responses and mitigate effects of the coronavirus disease 2019 pandemic [20].

We undertook an examination of the iron and vitamin C content in nearly 300 iron-
containing multivitamin—multimineral preparations available for sale on Amazon platforms
in Western and Southern Europe (amazon.de®, amazon.fr®, amazon.it®, and amazon.es®).
The findings reveal that the elemental iron provision of these preparations is predominantly
below 20 mg per day, without relevant disparities observed among the four marketplaces.
Furthermore, approximately 90% of the preparations contain Fe?*. Finally, slightly over
85% of these preparations are enriched with vitamin C, with a median daily supply of
approximately 80 mg. The median supply of elemental iron (about 14 mg) and vitamin C
(80 mg) in iron-containing multivitamin—-multimineral preparations offered on Amazon
platforms in Germany, France, Italy, and Spain falls appreciably below that currently
recommended, namely 100 mg of elemental iron per day [3,5,6] and 500 mg of vitamin
C [3]. A mg/mg ratio of vitamin C to iron for optimal absorption is at least three times
the amount of iron. Therefore, the vitamin C to iron ratios in supplements available on
Amazon marketplaces might be suitable [3].

The iron supply of iron-containing multivitamin—-multimineral preparations also
falls below the dose of 30-60 mg advocated to prevent iron deficiency in menstruating
women [3].

The Fe* formulations contained significantly less vitamin C compared to the Fe?*
ones. Given that Fe®* is less effectively absorbed in the intestine than Fe?*, and since
vitamin C can convert Fe3* to Fe?*, thereby enhancing iron bioavailability, the lower
amount of vitamin C in the Fe>* formulations appears paradoxical [21]. The content of
both iron and vitamin C in preparations tailored for women does not differ from those
designed for the general population. This is counterintuitive considering the increased
risk of iron-deficiency anemia among fertile women. Supplementation with vitamin C,
which lowers urine pH, may increase the risk of kidney stones in men taking 500 mg or
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more daily [22]. However, the vitamin C content in the analyzed products was significantly
much lower.

Oral iron is generally considered safe for over-the-counter availability. However, its
utilization is linked to a range of gastrointestinal adverse effects, such as nausea (occa-
sionally also vomiting), constipation (less frequently diarrhea), flatulence, and post-meal
fullness [5-7,23]. The occurrence and severity of these side effects are directly related
to the quantity of elemental iron administered, with lower elemental iron doses being
associated with less adverse effects. Consequently, the iron in multivitamin-multimineral
supplements is generally kept to a modest level.

Recent data have questioned the currently recommended and long-established ap-
proach of administering at least 100 mg of Fe?" daily in two to three divided doses to treat
iron deficiency [7,24-27]. These data suggest that lower doses, like 15 to 20 mg of elemental
iron once daily, can be equally effective and better tolerated [7,24-27]. It is assumed that
the effectiveness of low-dose iron once daily is likely due to the saturation of intestinal iron
absorption [28], where a single iron dose can hinder the absorption of subsequent doses
for the rest of the day [6,7,26,28]. This could be linked to a rapid rise in hepcidin level
following iron intake [26,28].

This cross-sectional labeling analysis has some limitations. The analysis focused on
iron and vitamin C in four European Amazon platforms, potentially limiting generalizabil-
ity. We did not verify whether the iron and vitamin C on the label match the supplement’s
content. Next, companies like iHerb® and Alibaba.com® also sell dietary supplements
online. Additionally, multivitamin use is common in other regions, such as Saudi Ara-
bia. Finally, supermarkets, grocery stores, and pharmacies also offer dietary supplements.
Therefore, our analysis does not provide a whole picture of the over-the-counter commerce
of multivitamin—multimineral preparations that contain iron. The current study, however,
offers a useful knowledge basis and it might well anticipate the likely results of such studies,
which we expect to be very similar. This study has at least three relevant strengths. First,
several Amazon platforms were searched and compared. Second, although the analysis
was focused on iron, we also separately considered the content related to other elements
and vitamins.

5. Conclusions

This study examined the iron and vitamin C content in iron-enriched multivitamin—
multimineral preparations sold on various Amazon platforms in Western and Southern
Europe. The findings reveal that most preparations contain less than 20 mg of elemental
iron per day, with no significant differences among marketplaces. A total of 89% of the
preparations contain Fe?* iron, and approximately 91% are enriched with around 80 mg
of vitamin C per day. It is worth noting that both the elemental iron and vitamin C levels
in these preparations fall below recommended levels from reputable scientific sources.
Interestingly, recent data suggest that lower iron doses may be similarly effective and better
tolerated. Physicians often, and rightly so, tend to view the use of dietary supplements pur-
chased online (or supermarkets, grocery stores, and pharmacies) as superfluous. However,
this is a reality that cannot be ignored. The data from our label analysis are, in our view,
useful for physicians who need to prescribe iron (with or without vitamin C) to patients
with a deficiency who are already using an iron-containing dietary supplement.

Author Contributions: Conceptualization, M.G.B., L.G., S.A.G.L., C.A,, P.B.F. and G.PM.; method-
ology, M.G.M.M., G.P,, M.G.B. and G.PM,; software, M.G.B.; formal analysis, M.G.B. and G.P.M.;
investigation, M.G.M.M., G.P. and G.ET,; data curation, M.G.M.M., G.P, GET,, PB.F. and C.A;
visualization, M.G.M.M., G.P, M.G.B,, L.G. and P.B.F. writing—original draft preparation, M.G.M.M.,
G.P, M.G.B. and G.PM.—review and editing, all authors, M.G.B. and G.P.M.; project administration,
C.A,, PB.F and L.G.; funding acquisition, C.A. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was partially funded by the Italian Ministry of Health (Ricerca Corrente 2023).



Nutrients 2024, 16, 3140 70f8

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in the study are included in the
article; further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Sangkhae, V.; Nemeth, E. Regulation of the iron homeostatic hormone hepcidin. Adv. Nutr. 2017, 8, 126-136. [CrossRef] [PubMed]

2. Wang, C.Y,; Babitt, J.L. Liver iron sensing and body iron homeostasis. Blood 2019, 133, 18-29. [CrossRef] [PubMed]

3.  Cappellini, M.D.; Santini, V.; Braxs, C.; Shander, A. Iron metabolism and iron deficiency anemia in women. Fertil. Steril. 2022,
118, 607-614. [CrossRef]

4. Gangz, T. The discovery of the iron-regulatory hormone hepcidin. Clin Chem. 2019, 65, 1330-1331. [CrossRef]

5. Camaschella, C. Iron-deficiency anemia. N. Engl. . Med. 2015, 372, 1832-1843. [CrossRef]

6.  Pasricha, S.R.; Tye-Din, J.; Muckenthaler, M.U.; Swinkels, D.W. Iron deficiency. Lancet 2021, 397, 233-248. [CrossRef]

7. DeLoughery, T.G. Iron deficiency anemia. Med. Clin. N. Am. 2017, 101, 319-332. [CrossRef]

8.  National Institutes of Health State-of-the-Science Panel. National Institutes of Health State-of-the-Science Conference Statement:
Multivitamin/mineral supplements and chronic disease prevention. Am. J. Clin. Nutr. 2007, 85, 2575-264S. [CrossRef]

9. Ponti, L.; Gabutti, L.; Faré, P.B.; Janett, S.; Bianchetti, M.G.; Schulz, PJ.; Lava, S.A.G.; Agostoni, C.; Milani, G.P. Vitamin d supply
of multivitamins commercialized online by Amazon in Western and Southern Europe: A labeling analysis. Nutrients 2023, 15, 326.
[CrossRef]

10. Brown, G.W.,; Hayden, G.F. Nonparametric methods. Clinical applications. Clin. Pediatr. 1985, 24, 490-498. [CrossRef]

11. Greenhalgh, T. How to read a paper. Statistics for the non-statistician. I: Different types of data need different statistical tests.
BM]J 1997, 315, 364-366, Erratum in BMJ 1997, 315, 675. [CrossRef] [PubMed]

12.  Bonovas, S.; Piovani, D. On p-Values and Statistical Significance. J. Clin. Med. 2023, 12, 900. [CrossRef] [PubMed]

13.  Yetley, E.A. Multivitamin and multimineral dietary supplements: Definitions, characterization, bioavailability, and drug interac-
tions. Am. J. Clin. Nutr. 2007, 85, 2695-276S. [CrossRef]

14. Sancar, F. Oversight of supplements. JAMA 2019, 321, 1042. [CrossRef]

15. Bailey, R.L.; Gahche, ].J.; Lentino, C.V.; Dwyer, ].T.; Engel, ].S.; Thomas, P.R.; Betz, ].M.; Sempos, C.T.; Picciano, M.F. Dietary
supplement use in the United States, 2003-2006. J. Nutr. 2011, 141, 261-266. [CrossRef]

16. Reinert, A.; Rohrmann, S.; Becker, N.; Linseisen, J. Lifestyle and diet in people using dietary supplements: A German cohort
study. Eur. ]. Nutr. 2007, 46, 165-173. [CrossRef]

17.  Marques-Vidal, P.; Pécoud, A.; Hayoz, D.; Paccaud, F; Mooser, V.; Waeber, G.; Vollenweider, P. Prevalence and characteristics of
vitamin or dietary supplement users in Lausanne, Switzerland: The CoLaus study. Eur. J. Clin. Nutr. 2009, 63, 273-281. [CrossRef]

18. Herzig, M.; Bertsche, A.; Kiess, W.; Bertsche, T.; Neininger, M.P. Medicine and supplement use in infants, children, and adolescents
depends on sex, age, and socioeconomic status: Results of a German longitudinal population-based cohort study (LIFE Child).
Eur. ]. Pediatr. 2022, 181, 2991-3003. [CrossRef]

19. Cramer, H.; Hannan, N.; Schloss, J.; Leach, M.; Lloyd, I.; Steel, A. Multivitamins for acute respiratory tract infections: A rapid
review. Adv. Integr. Med. 2020, 7, 227-231. [CrossRef]

20. Hermel, M,; Sweeney, M.; Ni, YM.; Bonakdar, R.; Triffon, D.; Suhar, C.; Mehta, S.; Dalhoumi, S.; Gray, J. Natural supplements for
COVID19—Background, rationale, and clinical trials. ]. Evid. Based Integr. Med. 2021, 26, 2515690X211036875. [CrossRef]

21. DeLoughery, T.G. Safety of oral and intravenous iron. Acta Haematol. 2019, 142, 8-12. [CrossRef]

22.  Fletcher, R.H. The risk of taking ascorbic acid. JAMA Intern Med. 2013, 173, 388-389. [CrossRef] [PubMed]

23. Tolkien, Z.; Stecher, L.; Mander, A.P.; Pereira, D.I.; Powell, ].J. Ferrous sulfate supplementation causes significant gastrointestinal
side-effects in adults: A systematic review and meta-analysis. PLoS ONE 2015, 10, e0117383. [CrossRef]

24. Rimon, E.; Kagansky, N.; Kagansky, M.; Mechnick, L.; Mashiah, T.; Namir, M.; Levy, S. Are we giving too much iron? Low-dose
iron therapy is effective in octogenarians. Am. J. Med. 2005, 118, 1142-1147. [CrossRef] [PubMed]

25. Zhou, SJ.; Gibson, R.A.; Crowther, C.A.; Makrides, M. Should we lower the dose of iron when treating anaemia in pregnancy? A
randomized dose-response trial. Eur. J. Clin. Nutr. 2009, 63, 183-190. [CrossRef]

26. Moretti, D.; Goede, ].S.; Zeder, C.; Jiskra, M.; Chatzinakou, V.; Tjalsma, H.; Melse-Boonstra, A.; Brittenham, G.; Swinkels, D.W.;

Zimmermann, M.B. Oral iron supplements increase hepcidin and decrease iron absorption from daily or twice-daily doses in
iron-depleted young women. Blood 2015, 126, 1981-1989. [CrossRef]


https://doi.org/10.3945/an.116.013961
https://www.ncbi.nlm.nih.gov/pubmed/28096133
https://doi.org/10.1182/blood-2018-06-815894
https://www.ncbi.nlm.nih.gov/pubmed/30401708
https://doi.org/10.1016/j.fertnstert.2022.08.014
https://doi.org/10.1373/clinchem.2019.306407
https://doi.org/10.1056/NEJMra1401038
https://doi.org/10.1016/S0140-6736(20)32594-0
https://doi.org/10.1016/j.mcna.2016.09.004
https://doi.org/10.1093/ajcn/85.1.257S
https://doi.org/10.3390/nu15020326
https://doi.org/10.1177/000992288502400905
https://doi.org/10.1136/bmj.315.7104.364
https://www.ncbi.nlm.nih.gov/pubmed/9270463
https://doi.org/10.3390/jcm12030900
https://www.ncbi.nlm.nih.gov/pubmed/36769547
https://doi.org/10.1093/ajcn/85.1.269S
https://doi.org/10.1001/jama.2019.1937
https://doi.org/10.3945/jn.110.133025
https://doi.org/10.1007/s00394-007-0650-2
https://doi.org/10.1038/sj.ejcn.1602932
https://doi.org/10.1007/s00431-022-04504-w
https://doi.org/10.1016/j.aimed.2020.07.010
https://doi.org/10.1177/2515690X211036875
https://doi.org/10.1159/000496966
https://doi.org/10.1001/jamainternmed.2013.2305
https://www.ncbi.nlm.nih.gov/pubmed/23381657
https://doi.org/10.1371/journal.pone.0117383
https://doi.org/10.1016/j.amjmed.2005.01.065
https://www.ncbi.nlm.nih.gov/pubmed/16194646
https://doi.org/10.1038/sj.ejcn.1602926
https://doi.org/10.1182/blood-2015-05-642223

Nutrients 2024, 16, 3140 80f8

27. Simic, S.; Karczewski, M.; Klapdor, S.; Nowak, A.; Schubert, M.; Moretti, D.; Swinkels, D.W.; Beuschlein, F; Saleh, L.; Suter, P,;
et al. Effectiveness of low-dose iron treatment in non-anaemic iron-deficient women: A prospective open-label single-arm trial.
Swiss Med. Wkly. 2023, 153, 40079. [CrossRef] [PubMed]

28. O’Neil-Cutting, M.A.; Crosby, W.H. Blocking of iron absorption by a preliminary oral dose of iron. Arch. Intern Med. 1987,
147,489-491. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.57187/smw.2023.40079
https://www.ncbi.nlm.nih.gov/pubmed/37229775
https://doi.org/10.1001/archinte.1987.00370030093018
https://www.ncbi.nlm.nih.gov/pubmed/3827425

	Introduction 
	Materials and Methods 
	Search Strategy 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

