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Oral iron absorption test: myth or reality?
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INTRODUCTION

ABSTRACT

Introduction: Anemia is a serious health problem affecting one-third of the world’s population.
The most common etiology is iron deficiency anemia (IDA). The oral iron absorption test (OIAT) is a
method that has been used for a long time to demonstrate the level of iron absorption in patients,
but it has not reached widespread use in clinical practice. The study aims to analyze predictive factors
of iron absorption in patients with IDA.

Material and methods: A total of 108 patients between the ages of 18-65 who were diagnosed
with IDA were included and patients with concomitant inflammatory bowel disease, celiac disease,
history of gastrointestinal surgery, malignancy, using iron therapy, and patients with unavailable
data were excluded from the study. OIAT applied to 108 patients.

Results: Female patients form the majority of the cohort (n = 100, 92.6%). OIAT was administered to
54 patients in tablet form and 54 patients in capsule form. The following study compared 88 pa-
tients with adequate oral iron absorption and 20 patients with insufficient oral iron absorption. Less
iron absorption was found in male patients (p = 0.04) with increasing age, and it was statistically
significant (p = 0.02).

Conclusion: The result of the current study demonstrated that male gender and older age have
a significant impact on iron absorption. OIAT is recommended at the time of diagnosis in elderly
patients and male patients so that the underlying cause can be identified without delay in the
insufficient iron absorption group. Additionally, patients with oral iron absorption disorders can be
diagnosed at an early stage by applying the OIAT.
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present with various signs of anemia. Symptoms are usually
determined by the severity of anemia and any concomitant
disorders [3, 4.

Anemia is a serious health problem affecting one-third
of the world’s population. The World Health Organization
defines anemia as having a hemoglobin level below 12 g/
/dL for women, below 11 g/dL for pregnant women, and
13 g/dL for men. The most common etiology of anemia is
iron deficiency anemia (IDA) and it is described as a ferritin
level below 15 mg/dL and transferrin saturation below 16%.
Since ferritin is an acute phase reactant, making a diagno-
sis entirely based on it could result in mistakes. IDA is an
important public health problem affecting more than 1 bil-
lion people worldwide [1, 2].In daily practice, patients may

Laboratory assessment of iron parameters may guide
clinicians in the differential diagnosis. In Table 1, the diag-
nostic approach is summarized according to laboratory
values [5, 6].

The average person’s body has 3 grams of iron for wom-
en and 4 grams of iron for men. Daily iron intake is between
10 and 20 mg, of which only 10% is absorbed, and most
of which is utilized by hemoglobin [7]. Acute or chronic
blood loss and poor dietary iron absorption are the two
main causes of iron insufficiency. In developed countries,
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Table 1. Laboratory assessment of iron parameters*

ncy anemia
Serum iron [pg/dL] 10-30 {
TSAT [%] 16-45 <16
Serum ferritin [ng/mL] 20-200 (F) {
40-300 (M)
Hb [g/dL] >12 (F) {
>13 (M)
MCV [fL] 80-95 <80
Serum hepcidin o i

Functional iron deficiency m Anemia of chronic disease
\ \

N/
J <10 N/
N Variable > 100
N J J
N s N/
J N/T T

*It is modified from reference [5] and [6]; **normal values are according to the method used; Hb — hemoglobin; F — female; IRIDA — iron-refractory iron deficiency anemia;

M — male; MCV — mean corpuscular volume; N — normal; TSAT — transferrin saturation

acute or ongoing blood loss is the most frequent cause.
Decreased iron absorption is one of the rare causes of iron
deficiency, and absorption occurs mostly from the upper
gastrointestinal tract, mostly in the duodenum. Atrophic
gastritis, celiac disease, Helicobacter pylori infection, which
affect the absorption ability of the gastric mucosa, and
gastrectomy operations performed for various reasons,
and the use of drugs that disrupt gastric pH such as proton
pump inhibitors are important causes of iron deficiency
due to malabsorption. The cause of the deficiency should
be determined before beginning treatment for iron defi-
ciency anemia to decide the form of replacement therapy,
oral orintravenous. Ferric maltose, ferrous fumarate, ferrous
gluconate, and ferrous sulfate are available in oral forms,
while ferric carboxymaltose is commonly used intrave-
nously [8-11].

The oral iron absorption test (OIAT) is a method that
has been used for a long time to show the level of iron ab-
sorption in patients but has not reached widespread use in
clinical practice. Identifying patients with OIAT absorption
problems can guide us to prefer intravenous iron therapy
instead of oral iron therapy [12, 13]. The current study
aimed to analyze predictive factors of iron absorption in
patients with IDA.

MATERIAL AND METHODS

The study was conducted in Ankara City Hospital Hema-
tology outpatient clinic. The data of the patients were
retrieved from retrospective records between 2018-2019.
The local institutional review board approved this study.
The study was performed under the ethical principles of
the Declaration of Helsinki.

Patients between the ages of 18-65 who were diag-
nosed with IDA were included in the study. Patients with
concomitant inflammatory bowel disease, celiac disease,
history of gastrointestinal surgery, malignancy, using iron
therapy, and patients with unavailable clinical and labo-
ratory data were excluded from the study. Demographic
data, a full blood count, and biochemistry test results were
all recorded at the time of diagnosis. Arterial hypertension,
diabetes mellitus, coronary artery disease, asthma, and
thyroid diseases were recorded as comorbidities.

Oral iron absorption test: the iron level of the patients
was measured initially in the morning on an empty stomach
and two hours after taking the oral iron preparation. The
iron level was measured two hours after taking a total of
540 mg (ferrous sulfate) of coated tablet form or 567.7 mg
of capsule form together with water. An increase in serum
iron of 100 mg/dL between two measurements was con-
sidered sufficient for oral iron absorption [14, 15].

The study compared the absorption levels of capsule
and tablet forms of ferrous sulfate. In addition, the groups
with adequate and insufficient absorption of iron and inves-
tigated the factors predicting absorption were compared.

The statistical analyses were performed with SPSS soft-
ware (version 26, Armonk, NY). The data were summarized
by presenting the continuous data as a median (range) and
the categorical data as a ratio and percentage. To compare
groups, the Mann-Whitney U test and chi-square tests
were applied. A two-sided p value < 0.05 was regarded as
statically significant.

RESULTS

Atotal of 108 patients with a diagnosis of IDA were included
in the study. 100 (92.6%) of the patients were female where-
as 8 (7.4%) of them were male. At least one comorbidity
was present in 25 individuals (23.1%). Demographic data
and laboratory findings of the patients are summarized
in Table 2.

An oral iron absorption test was performed on a total
of 108 patients. It was administered to 54 patients in tablet
form and the other 54 patients in capsule form. The two
groups were similar in terms of age, sex, comorbidities, and
baseline laboratory tests. While there was 89% adequate
absorption in the group with tablet form, this rate was 74.1%
in the group with capsule form (p = 0.05). The findings from
the oral iron absorption test are summarized in Table 3.

The study compared 88 patients with adequate oral
iron absorption and 20 patients with insufficient oral iron
absorption. It was found that male patients (p = 0.04) and
increased age (p = 0.02) were associated with poor iron
absorption. In addition, although statistically different,
the baseline laboratory test results for mean corpuscular
volume (MCV), white blood cell (WBC), and thrombocytes
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Table 2. Demographic data and laboratory findings of the patients

Age 39 (18-62)
Sex (female/male) 100/8 (92.6%/7.4%)
Comorbidity (yes) 25(23.1%)
Basal laboratory

Hb [g/dL] 11.0(5.1-12.9)
HCT [%] 35.0 (24.5-38.4)
MCV [fL] 74.1(19.9-92.7)
RDW [%)] 15.8(11.9-22.6)

WBC [x 10° cells/pL]
Thrombocyte [x 103 cells/pL]

6.73 (3.23-12.17)
284 (160-565)

Serum iron level [pg/dL] 28.5(11-79)
Iron binding capacity [ug/dL] 425 (271-633)
Ferritin [ng/mL] 7.7 (2-100)
Vitamin B12 [ng/L] 336 (110-2000)
Folic acid [pg/L] 8.1 (2.0-100)

Hb — hemoglobin; HCT — hematocrit; MCV — mean corpuscular volume;
RDW — red cell distribution width; WBC — white blood cell

were not considered clinically significant. The comparison
between the two groups is summarized in Table 4.

DISCUSSION

IDAis an important problem, and patients resistant to oral
iron therapy need further investigation. In the study by
Hershko et al. [16], more than half of the patients with oral
iron treatment resistance had celiac disease, autoimmune
gastritis, or Helicobacter pylori infection. According to the
study of Dahlerup et al.[17], gastrointestinal system cancer
was the primary cause of up to 15% of the patient group
with IDA.

OIAT is a method that has been used for along time to
show the level of iron absorption in patients. If OIAT can be
practically performed on patients at the time of diagnosis,
patients with insufficient oral iron absorption will not be
given unnecessary oral iron therapy and the underlying

Table 3. Oral iron absorption test

Age 35.5(18-59)
Sex (female/male) 52/2
Comorbidity (yes) 12 (22%)

Basal laboratory

Hb [g/dL] 10.9 (5.1-12.9)
HCT [%] 35.1(21.5-38.4)
MCV [fL] 76.3(53.6-92.7)
RDW [%)] 15.5(11.9-22.5)
WBC [x 10° cells/pL] 6.68 (3.43-12.17)
Thrombocyte [x 103 cells/uL] 272 (106-534)
Serum iron level [ug/dL] 29(11-79)
Iron binding capacity [ug/dL] 413.9 (271-543)
Ferritin [ng/mL] 8.2(2.9-100)
Vitamin B12 [ng/L] 353 (200-2000)
Folic acid [pg/L] 7.8 (2.2-20)
Adequate iron absorption 48 (89%)

cause will be investigated more quickly. OIAT still plays
a crucial part in clinical practice. It can help guide future
management by identifying patients with insufficient
absorption as soon as possible. It may also help to choose
patients for whom parenteral iron treatment should be
considered. With these concerns, the authors performed
OIAT in the study patients with IDA and analyzed the
predictive and risk factors. It was found that about 20% of
patients had insufficient absorption. Then were compared
patients who had inadequate iron absorption with patients
who had adequate iron absorption. An increased age and
male gender were observed to be associated with worse
oral iron absorption (p < 0.05)

In a study by Silay et al. [13], patients over 65 years of
age were compared with patients under 65 years of age,
and it was discovered that older patients absorbed less iron
(p = 0.01), which is consistent with the present findings.
In this study, although patients over the age of 65 were
notincluded, it was found that iron absorption decreased
with older age (p = 0.02). Patients with advanced age,
male gender, and low hemoglobin levels were more likely
to develop cancer, according to a study by Dahlerup et
al. [17]. In the present study, it was found that worse iron
absorption was associated with male patients and with
increasing age. Patients, particularly men and the elderly,
should be assessed for OIAT. Patients with poor absorption
should not be treated with an oral iron formulation, and
the underlying cause of inadequate iron absorption should
be determined as soon as possible following intravenous
iron therapy.

The test can be formed in either capsule or tablet
forms. The present study examined OIAT in IDA patients
and discovered that 48 (89%) of 54 patients who received
OIAT in tablet form had sufficient absorption. It was also
found thatin the group where the absorption test was done
using the capsule form, 40 (74.1%) of the 54 individuals had
adequate absorption. It was determined that this difference

( )

40 (18-62

48/6 0.14

13 (24%) 0.82
11(5.5-12.8) 0.77
35(21.8-38.3) 0.55
74.15 (57.4-88.4) 0.37
16.3 (12.7-22.6) 041
6.815(3.23-9.73) 0.81
303 (113-565) 0.10
28 (11-74) 0.56
432.8 (305-633) 0.08
7.6 (2-55.7) 0.18
307 (110-1685) 0.08
8.3 (2.3-20) 0.49
40 (74.1) 0.05*

*p < 0.05 was assessed as statistically significant; Hb — hemoglobin; HCT — hematocrit; MCV — mean corpuscular volume; RDW — red cell distribution width; WBC — white

blood cell
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Table 4. Iron absorption groups

Adequate iron absorption

—eom | eow

Parameters

Age 37 (18-59)
Sex (female/male) 84/4
Comorbidity (yes) 22 (25%)
Basal laboratory

Hb [g/dL] 11(5.1-12.9)
HCT [%] 35.3(21.5-38.4)
MCV [fL] 76.4(53.6-92.7)
RDW [%] 15.5(11.9-22.5)

WBC [x 10° cells/pL]
Thrombocyte [x 10° cells/uL]

7(3.43-12.17)
298 (123-565)
28.5(11-202)
432 (271-543)

Serum iron level [pg/dL]
Iron binding capacity [pg/dL]

Ferritin [ng/mL] 7.6 (2.8-67.6)
Vitamin B12 [ng/L] 346 (147-1685)
Folic acid [pg/L] 8.1(2.1-20)

43.5(25-62) 0.02*

16/4 0.04*
3(15%) 0.34
10.2(5.5-12.8) 0.32
32.2(21.8-38.3) 0.3

69.8 (57.4-85.5) 0.02*
16.8 (13.1-22.6) 0.25

6.03 (3.23-9.93) 0.05*

235 (106-387) 0.001*
28.5(11-310) 0.94
417 (274-633) 0.19
8.7 (2-100) 0.55
343 (110-2000) 0.57
8 (3-20) 0.63

*p < 0.05 was assessed as statistically significant; Hb — hemoglobin; HCT — hematocrit; MCV — mean corpuscular volume; RDW — red cell distribution width; WBC — white

blood cell

was statistically significant. In the present research, it was
discovered that OIAT in tablet form was more effective.
This may be due to the late opening of the capsule form
from the gastrointestinal tract. Therefore, when OIAT will be
done in daily practice, it may be more appropriate to do it
in tablet form. However, both oral agents can be preferred
for treatment [18].

As a result of the present study, the authors have
advised that the OIAT test be performed on a subset of
patients as performing it on every patient will result in
higher expenses. On the other hand, starting parenteral
therapy early stages as a result of the OIAT test may also
benefit clinicians’ time and cost.

The limitation of this study is that it is a retrospective
study. The investigation revealed significantly lower ab-
sorption in male patients, but because there are fewer male
patients than female patients in this study, this conclusion
needs to be confirmed by studies thatinclude a larger pop-
ulation. Another limitation is the lack of data on the causes
of iron deficiency. The positive aspect of this research is
that, to the authors’ knowledge, it is the first study in the
literature to compare tablet form and capsule form for OIAT.

CONCLUSION

In conclusion, for daily practice, oral iron absorption testing
in tablet form is more convenient than in capsule form. If
possible, the authors recommend OIAT at the time of di-
agnosis to all patients with IDA. Particularly, itis suggested
that OIAT should be performed in elderly patients and male
patients so that the underlying cause can be identified
without delay in the insufficient iron absorption group.
Additionally, patients with oral iron absorption disorders
can be diagnosed at an early stage by applying the OIAT
and these patients can start parenteral therapy earlier.
Prospective investigations are needed for OIAT.
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