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Significance of the Study

•	 IDA is common in the GCC countries. 
•	 Because of high prevalence of alpha- and beta-thalassemia traits in the region, many patients have both 

thalassemia trait and IDA. 
•	 Furthermore, the increasingly recognized burden of celiac disease, high fertility, increasing obesity and 

bariatric surgery, and low compliance to oral iron therapy pose diagnostic and therapeutic challenges. 
•	 This paper discusses these issues and recommends diagnostic and therapeutic strategies.
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Abstract
Background: Iron deficiency (ID) and ID anemia (IDA) are 
common in the member states of the Gulf Cooperation 
Council (GCC). The unique genetic and lifestyle factors of the 

patient population in the region have necessitated the de-
velopment of recommendations to help educate health-
care professionals on appropriate diagnosis and manage-
ment of ID/IDA. Methods: A panel of regional experts, in-
cluding gastroenterologists and hematologists with 
expertise in the treatment of IDA, was convened to develop 
regional practice recommendations for ID/IDA. After review-
ing the regional and international literature, the expert pan-
el developed consensus recommendations for screening, di-
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agnosis, and treatment of patients with IDA in the GCC re-
gion. Results: The recommendations proposed were 
customized to the patient population keeping in view the 
increasingly recognized burden of coeliac disease, high fer-
tility and obesity rates, high prevalence of alpha- and beta-
thalassemia traits, and poor tolerance and low treatment 
compliance with oral iron therapy. Conclusions: This con-
sensus statement proposes recommendations for screen-
ing, diagnosis, and treatment of IDA in the GCC region.

© 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Iron deficiency anemia (IDA) is the most common 
type of anemia worldwide and occurs when there is a lack 
of sufficient iron in the body for the formation of red 
blood cells. ID is the most prevalent nutritional disorder 
worldwide, and although it is common in children and 
women in developing countries, it is also a common cause 
of micronutrient deficiency in industrialized countries. It 
is estimated that globally 800 million women and chil-
dren in the world suffer from anemia, with 50% of cases 
caused by ID [1, 2]. In addition, ID without anemia 
(known as latent ID anemia) may be 3 times as prevalent 
as IDA [1, 2].

In 2011, the WHO published global estimates of the 
prevalence of anemia in women aged 15–49 years. The 
highest values were reported in West and sub-Saharan 
Africa, South Asia, and Middle East [1]. Thus, this is a 
major health-care issue in countries of the Gulf Coopera-
tion Council (GCC), where the prevalence of ID and IDA 
in pregnant women and women of childbearing age is 
high.

A few studies have investigated the prevalence of ane-
mia and IDA in member states of the GCC (Bahrain, Ku-
wait, Oman, Qatar, Saudi Arabia, and the United Arab 
Emirates [UAE]). In the UAE in 2014, IDA was diag-
nosed in 16% of healthy young adult women before mar-
riage, but was rarely diagnosed in men (< 1%); similarly, 
ID was more common in women (22.0%) than in men 
(0.5%) [3]. In Saudi Arabia, anemia was reported in 
34.2% of female adolescents and 40% of women of child-
bearing age, in 2015 [4, 5]. In university students in Jed-
dah, Saudi Arabia, ID and IDA were observed in 25.9 and 
23.9% of women, respectively [6]. The detrimental ef-
fects of ID in children have been well documented, with 
reduced cognitive function and psychomotor develop-
ment commonly reported. Apart from the symptoms of 

anemia, IDA in adults may be associated with detrimen-
tal effects like worsening of angina and heart failure, in-
crease in pulmonary artery pressure; IDA during preg-
nancy can predispose to premature birth, and low birth 
weight in the baby.

Several genetic conditions in GCC populations have a 
direct effect on the prevalence, diagnosis, and manage-
ment of IDA in the region. First, heterozygotes and ho-
mozygotes of 2 common variants of the most common 
hemochromatosis gene HFE (C282Y and H63D) have 
higher levels of iron and hemoglobin (Hb) than nongene 
carriers. Such genotypes are infrequent in GCC popula-
tions compared to populations of European ancestry. 
Therefore, the low prevalence of alleles that enhance iron 
absorption could explain, in part, the high frequency of 
IDA within this region. Second, alpha- and beta-thalas-
semia traits are common causes of red cell microcytosis; 
for instance, in the UAE, frequencies in healthy women 
are 20–30% and 16%, respectively [3, 7], as compared to 
approximately 5% of global population with alpha- or 
beta-thalassemia trait, although, with wide geographical 
variation. This results in many patients having both the 
thalassemia trait and IDA, which makes the diagnosis 
and treatment of IDA more difficult [2]. Third, the high 
frequency of benign familial neutropenia (∼10% in Ara-
bian populations) results in an estimated 1% of the pop-
ulation with both anemia and neutropenia [8]. In pa-
tients with cytopenias, physicians often suspect a more 
serious bone marrow disorder, especially when low blood 
counts are detected during acute illness, which could lead 
to unnecessary investigations and treatments such as 
bone marrow biopsy (BMB) and antibiotic administra-
tion [8].

Although socioeconomic conditions and literacy rate 
have markedly improved in GCC countries, awareness of 
healthy dietary practices remains low [9]. Poor treatment 
adherence, particularly to oral iron therapy, is also a fre-
quent problem. In a retrospective cohort study of preg-
nant women in Saudi Arabia, the percentage of women 
with anemia increased from the first to the third trimes-
ter, despite oral iron replacement. In this group, 38% re-
ported only partial use of iron supplements and 12% used 
no iron supplements [10].

The recommendations discussed herein have been 
produced for the management of IDA in the GCC region 
to provide a more uniform approach that could be used 
by all physicians. A region-specific consensus statement 
may facilitate its adoption by regional physicians, garner 
support needed for health-care policies, and promote bet-
ter access to medications.
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Methods

Expert Panel
An expert panel including 8 gastroenterologists and 8 hematolo-

gists with expertise in the treatment of IDA was convened. The objec-
tive of the meeting was to develop practice recommendations to aid 
the management of IDA while taking into consideration the epide-
miological, economic, and logistic particularities of the GCC region.

Evaluation of Evidence
The expert panel reviewed international guidelines for the 

management of IDA prior to the consensus meeting and took into 
consideration available literature on IDA in the GCC region [3–7, 
9–12]. Different topics were chosen by reviewing the previously 
published literature and discussion among the authors. Relevant 
published literature till the meeting was reviewed and later re-
viewed again till 2018. Furthermore, any further relevant publica-
tions were reviewed during the preparation of the final draft of the 
paper. Consensus recommendations for the management of IDA 
in the region were then developed for screening, diagnostic evalu-
ation, and treatment of patients with IDA.

Development of Consensus Statement 
All authors took part in a detailed discussion on all aspects of 

the paper for 1 full day. Although there were some differences of 
opinion regarding the details, all statements were finally approved 
by full consensus. The discussions and recommendation state-
ments of the expert panel were recorded and drafted into a full 
manuscript by a professional medical writer. All authors reviewed, 
edited, and contributed significantly to each stage of the develop-
ment of the manuscript and approved the final version. 

Results

Diagnosis of IDA
The World Health Organization defines the severity of 

anemia based on Hb levels as shown in Figure 1 [1]. How-
ever, these criteria for the definition of anemia were re-
evaluated to take into consideration the high prevalence 
of alpha- and beta-thalassemia traits in the region. Alpha- 
and beta-thalassemia traits result in red cell microcytosis, 
sometimes mildly low Hb, and alter other erythroid pa-
rameters (Table 1), creating a diagnostic challenge. As a 
result, Al-Dabbagh et al. [3] suggested that locally derived 
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Fig. 1. Definition of anemia based on Hb levels.

Table 1. Red cells, Hb, and red cell indices in IDA and thalassemia

Parameter (normal range) IDA Thalassemia trait

RBC (4.2–5.4 × 106/µL) Low Normal or high
Hb (12–16.5 g/dL) Low Low or normal
MCV (80–96 fL) Low Low
MCH (27–33 pg) Low Low
RDW (11.5–14.5%) High Normal

MCH, mean corpuscular hemoglobin; MCV, mean cell vol-
ume; RBC; red blood cell; RDW, red cell distribution width; Hb, 
hemoglobin; IDA, iron deficiency anemia.



Aleem et al.Med Princ Pract 2020;29:371–381374
DOI: 10.1159/000503707

red cell reference standards should be developed to define 
the lower limit of the normal Hb level in the Emirati pop-
ulation, where the overall prevalence of alpha- and beta-
thalassemia was 32 and 3%, respectively. This approach, 
however, was never incorporated into routine clinical 
practice. In addition, information necessary for the diag-
nosis of IDA include gender of the patient, history of ane-
mia and IDA, family history of thalassemia, physical ex-
amination findings, erythrocyte indices (MCV and mean 
corpuscular Hb [MCH]), and serum ferritin level. 

Microcytosis and a low MCH are present in both IDA 
and thalassemia trait, but approximately one-third of pa-
tients with IDA may have a normal MCV. In these pa-
tients, the level of serum ferritin should be measured to 
assess body iron stores. The expert panel suggests that a 
ferritin level < 15 ng/mL should be used for the diagnosis 
of IDA. However, a patient with a ferritin level of 15–30 
ng/mL could still have ID, and using a ferritin cutoff lev-
el of ≤30 ng/mL is more sensitive with a positive predic-
tive value of 92% [13]. Ferritin is an acute-phase reactant, 
and inflammatory conditions such as rheumatoid arthri-
tis, inflammatory bowel disease, or chronic infections 
could raise its level above 30 ng/mL in some patients with 
ID. Therefore, IDA should be considered in these patients 
in the presence of low Hb, even if the ferritin is > 30 ng/
mL. However, ID is unlikely if the ferritin level is ≥100 

ng/mL [11, 12]. When interpreting ferritin values, the pa-
tient’s gender, complete history, physical examination 
findings, and other laboratory tests should be considered. 
It is important to note that in some patients, ID as a cause 
of IDA may not be clear after the initial work-up. If the 
suspicion persists, such patients may need further tests 
like soluble transferrin receptor, erythrocyte protopor-
phyrin level, and BMB with iron staining for iron stores. 
These patients need to be referred to a specialist. The lev-
el of soluble transferrin receptor is increased in patients 
with IDA and is an indirect measure of erythropoiesis 
[13]. This test is also beneficial because the soluble trans-
ferrin receptor level is unaffected by inflammatory condi-
tions and can help identify concomitant IDA in patients 
with anemia of chronic disease. Erythrocyte protopor-
phyrin is a precursor of heme and increased in IDA as it 
accumulates in the presence of reduced iron stores. Solu-
ble transferrin receptor and erythrocyte protoporphyrin 
level are not widely available and BMB may need to be 
considered early in unclear cases. The approach to the 
diagnosis of IDA is shown in Figure 2.

Patients who are iron-deficient without anemia are at 
increased risk of developing anemia and should be man-
aged to prevent progression to IDA. ID is present when 
the ferritin level is < 30 ng/mL in the absence of decreased 
Hb. 

Ferritin ≥100 ng per mL Ferritin 31–99 ng per mL Ferritin ≤30 ng per mL

Consider bone marrow
examinationIDA unlikely

Patient with anemia,
mean corpuscular volume <95 fL

Patient with a different result
and still suspicion of IDA

Low serum iron level,
increased total iron-binding

capacity, low transferrin
saturation

High serum iron level,
decreased total iron-binding

capacity, high transferrin
saturation

Look for other causes
of anemia

Low bone marrow
iron stores? IDANo Yes

Fig. 2. An algorithm for the diagnosis of IDA. IDA, iron deficiency anemia.
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Consensus Statement on the Diagnosis of IDA
All patients with microcytic anemia should have their 

ferritin level determined. In populations with a high fre-
quency of alpha- and beta-thalassemia trait, many female 
patients have combined IDA and thalassemia trait, or ID 
and thalassemia trait. In addition to a ferritin test, these 
patients could benefit from Hb electrophoresis. In case of 
a normal MCV with anemia, ferritin should be measured 
if IDA is suspected. Patients with chronic inflammatory 
conditions and IDA may have normal levels of ferritin 
and may require further tests including BMB. 

Determination of the Cause of IDA
History and Physical Examination
The etiology of IDA often includes more than 1 of the 

following factors: (i) inadequate iron intake, (ii) decreased 
iron absorption, (iii) increased iron demand, and (iv) in-
creased blood loss. A thorough history and physical ex-
amination should be performed with particular attention 
given to the following risk factors: Dietary history with 
attention to iron poor diet, abnormal uterine bleeding 
and other signs of blood loss, multiple pregnancies, symp-
toms of gastrointestinal (GI) diseases such as celiac dis-
ease and inflammatory bowel disease, history of gastric 
bypass, gastrectomy or intestinal resection, family history 
of GI malignancy, personal and family history of bleeding 
disorders, conditions associated with chronic intravascu-
lar hemolysis, use of anticoagulants, long-term use of 
medications commonly associated with increased GI 
bleeding (e.g., aspirin and other non-steroid anti-inflam-
matory drugs), long-term use of cholestyramine, proton 
pump inhibitors, excessive consumption of tea and phy-
tate containing foods [14], frequent donation of blood, 
unexplained hair loss, repetitive practice of bloodletting, 
and coexisting B12 or folate deficiency.

Further evaluation of patients should be based on the 
presence of the above risk factors. 

Additional Investigations
1  Investigations of the Upper and Lower GI Tract
Upper and/or lower GI tract (GIT) endoscopy should 

be performed in all men, postmenopausal women and 
women of childbearing age who have GI symptoms, or 
refractory or unexplained IDA. In some cases, additional 
measures such as capsule endoscopy may be required to 
find the source of blood loss or underlying pathology.

2  Screening for Celiac Disease
Although celiac disease was previously regarded as 

rare in the region, it is not uncommon [15]. 

Serological testing by antitissue transglutaminase is re-
liable, sensitive, and specific. Duodenal biopsy to confirm 
the diagnosis in seropositive individuals is prudent, par-
ticularly because it can provide a baseline against the ef-
ficacy of treatment can be judged; if the patient is sero-
positive, gluten should be completely removed from their 
diet. These patients need counseling and detailed dietary 
advice.

3  Other Investigations
Anecdotal reports and small studies have shown that 

eradication of Helicobacter pylori improves response to 
iron supplementation and might reverse anemia. H. py-
lori infection should be investigated in all patients with 
upper GI symptoms by breath testing, stool testing, or 
mucosal biopsy for H. pylori, even after negative find-
ings on upper endoscopy [16]. Hookworm-associated 
blood loss is rare in the region. Stool samples should be 
tested for ova and parasites in case of recurrence of 
IDA, resistance to treatment, unexplained etiology, or 
if there is a history of recent travel to tropical or sub-
tropical areas.

Consensus Statement on the Determination of the 
Cause of IDA 
To determine the cause of IDA, a detailed history and 

physical examination should be performed, with particu-
lar attention to dietary history, bleeding history, presence 
of chronic inflammatory disorders, history of intestinal 
resection or gastric bypass surgery, and medication his-
tory. All males, postmenopausal females and premeno-
pausal females with GI symptoms should be considered 
for upper and lower GI endoscopy. If a clear cause of IDA 
is not determined, screening for celiac disease and addi-
tional GI work-up is warranted.

Who Should Be Screened for IDA?
The following groups should be screened for IDA by 

measuring CBC and ferritin:

Pregnant Women
The prevalence of anemia and IDA among women of 

childbearing age in the region is high (40 and 16%, re-
spectively) [3, 5]. Pregnancy increases iron demand, and 
in patients with inadequate iron intake, it has a high po-
tential to further deplete iron stores resulting in anemia. 
In addition, in the GCC region, fertility rates are high and 
the high number of pregnancies further increases the risk 
of IDA. Consequently, all pregnant women should be 
screened for anemia and ID.
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Women in Premarital Screening Programs
Premarital screening for sickle cell anemia and beta-

thalassemia is compulsory in the Kingdom of Saudi Ara-
bia, Kuwait, and the UAE. Given that most women who 
are screened get married and become pregnant shortly 
thereafter, the expert panel recommends the addition of 
a ferritin test when screening for hemoglobinopathies. 
This addition would also benefit the screening for beta-
thalassemia because ID can lower HbA2 levels and de-
creases the reliability of screening for beta-thalassemia 
[17].

Infants
The risk of IDA is increased in children who are exclu-

sively breastfed beyond 4 months of age or given cow’s 
milk before 1 year. Screening of these children at the age 
of 1 year is recommended. Earlier screening for ID should 
be considered if additional risk factors for IDA are pres-
ent (e.g., low birth weight, prematurity, and weaning to 
foods without iron fortification) [18]. 

Individuals Who Have Had Weight-Reduction 
Surgeries
In 2013, > 58% of men and 65% of women across the 

Middle East and North Africa region were either over-
weight or obese [19]. The rise in obesity in the region is 
likely associated with rising frequency of IDA. This is 
likely due to iron-poor diets and increased number of 
bariatric surgeries that may cause malabsorption. In this 
population, anemia is thought to impact approximately 
two-thirds of patients, with majority of cases being IDA 
[20]. 

Consensus Statement on IDA Screening
The following at-risk groups should be screened for 

IDA: women of childbearing age, pregnant women, par-
ticularly women with a history of multiple pregnancies, 
women undergoing pre-marital screening, men and 
women who had weight-reduction surgery, and children 
aged 1 year with risk factors for IDA.

What Are the Principles of Prevention of IDA?
1  Public Level
Physicians should engage health-care authorities in 

the prevention of ID by supporting:
(i) Mandatory screening of high-risk groups. (ii) For-

tification of food with iron

2  Individual Level
(i) Prophylactic administration of iron to pregnant 

women. (ii) Administration of iron for at least 3 months 
after correction of IDA

Principles of Treatment of IDA
(i) Diagnosis of IDA should prompt an investigation 

into the underlying causes, (ii) IDA should be treated as 
a separate condition independent of the underlying cause, 
(iii) treatment for IDA should aim for rapid restoration 
of Hb levels and iron stores, and steps should be taken to 
prevent recurrence, (iv) treatment should be individual-
ized based on the etiology of IDA, (v) treatment option 
with the lowest cost – benefit ratio should be selected, (vi) 
management of nutritional IDA should include nutrition 
education and oral iron therapy as the cornerstone of 
treatment, (vii) administration of intravenous iron to pa-
tients who do not tolerate or respond to oral iron supple-
mentation, (viii) to recognize noncompliance to oral iron 
therapy as a major management issue, (ix) involvement 
of patients in treatment decision making, and (x) earlier 
use of intravenous iron therapy is warranted in selected 
patients.

Oral Iron Therapy
Oral iron administration remains the first option for 

the treatment of most pediatric and adult patients with 
IDA. The daily requirement of elemental iron for healthy 
adults is 30 mg and an estimated 20% of elemental iron is 
absorbed in the duodenum. Therefore, in adults with 
IDA, pharmacologically higher doses of iron are required 
for correction of IDA. The panel recommends the use of 
standard oral iron preparations with adequate amounts 
of elemental iron and oral iron preparations commonly 
used in the GCC region (Table 2). 

Table 2. Oral iron preparations commonly used in the GCC region

Elemental iron 
per 100 mg of the dose

Bivalent iron salts, mg
Ferrous ascorbate
Ferrous fumarate
Ferrous gluconate
Ferrous glycine sulfate
Ferrous sulfate

14
33
13
17
20

Trivalent iron salts, mg
Iron protein succinylate
Iron polymaltose complex

5
27

GCC, Gulf Cooperation Council.
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In clinical practice, bivalent iron salts such as ferrous 
sulfate, ferrous fumarate, and ferrous gluconate are rec-
ommended. Poor compliance with oral iron therapy, 
which in part may be due to frequently encountered side 
effects, reduces its efficacy in correcting IDA. In many 
patients, such therapy is associated with nausea, metallic 
taste in the mouth, epigastric discomfort or pain, consti-
pation, and diarrhea. These side effects might be allevi-
ated when the iron preparation is taken with food, al-
though this also reduces iron absorption by up to 40% [2, 
10, 11]. Furthermore, certain medications, such as proton 
pump inhibitors and the presence of conditions resulting 
in decreased stomach acid secretion may partly reduce 
the absorption of iron. In addition, iron treatment itself 
may decrease the absorption of iron. In a recent study, the 
level of serum hepcidin, which inhibits iron absorption, 
was increased, and iron absorption was decreased by 35–
45% in iron-depleted women who received oral iron once 
or twice daily [21]. Iron at doses of ≥60 mg/day (given as 
ferrous sulfate) increased hepcidin level for up to 24 h and 
was associated with lower iron absorption on the follow-
ing day. This study suggests that fractional iron absorp-
tion might be better when dosages are spaced by 48 h, but 
confirmatory studies are needed before any changes in 
iron dosing could be recommended. Table 3 summarizes 
the recommendation for the treatment of IDA with oral 
iron therapy. In most patients, potential intolerance to 
oral iron therapy should be evaluated during the second 
clinical visit, around 4 weeks after initiation of treatment. 
At this time, tolerance and compliance to treatment 
should be determined and a decision on continuing oral 
therapy or start parenteral iron therapy should be made. 

Consensus Statement on Oral Iron Therapy
Oral iron is an inexpensive and effective way to correct 

IDA and replete iron stores. An adequate response is an 
increase in Hb level of 1 g/dL per week. Therapy should 
be continued for 3–6 months after Hb level is normalized 
to ensure repletion of iron stores. In case of intolerance 
or noncompliance with the treatment, parenteral iron 
therapy should be considered. 

Parenteral Iron Therapy
Parenteral iron therapy is effective and well tolerated. 

This is particularly true with the use of the newer phar-
macological preparations that can provide a larger 
amount of iron over a shorter period of time [23, 24]. 
Some of the well-established formulations of intravenous 
iron might be considered cumbersome due to lengthy 
and frequent administrations, whereas newer prepara-

tions, such as ferric carboxymaltose, may be useful in ad-
dressing these logistical issues. As an example, ferric car-
boxymaltose can be administered at a dose of 500–1,000 
mg over 15 min (Table 4). As poor tolerance and low 
compliance with oral iron therapy are high in adult pa-
tients, this expert panel suggests that physicians should 
have a lower threshold for switch from oral to parenteral 
therapy.

Patients who cannot be treated effectively with oral 
iron therapy should initially be treated with parenteral 
iron. These include patients who do not tolerate or absorb 
oral iron formulations, such as those with inflammatory 
bowel disease, those who have intestinal surgeries such as 
gastrectomy and bariatric procedures, pregnant women 
with severe anemia, anemic women with continuing 
heavy bleeding and patients on dialysis treated with eryth-
ropoietin. Elderly patients with chronic bleeding due to 
diffuse angiodysplasia of the GI tract and who require fre-
quent blood transfusions are also good candidates for 
parenteral iron therapy. In patients with chronic renal 
failure and inflammatory bowel disease, it might be ben-
eficial to administer erythropoiesis-stimulating agents 
along with parenteral iron [25, 26].

Although the newer generations of IV preparations are 
safe, some physicians remain reluctant to administer 
them because of the serious adverse events associated 
with the use of iron dextran [27]. Consequently, although 
iron dextran is now rarely used, or never used in most 

Table 3. Treatment of IDA with oral iron therapy

Oral iron therapy recommendations [11, 12, 22]

Indications Mild to moderate anemia (Hb 8.0–11.9)
Clinically inactive inflammatory bowel disease

Dosage Adults: 120 mg of elemental iron per day (in 2 or 3 
divided doses)
≤100 mg elemental iron daily in inflammatory 
bowel disease
Premature neonates: 2–4 mg of elemental iron per 
kg per day every 12–24 h with a maximum of 15 
mg daily
Children: 3–6 mg of elemental iron per kg per day 
every 12–24 h with a maximum of 60 mg daily

Duration Until adequate response: expected Hb increase of  
1 g/dL after 1–2 weeks
Continue for 3–6 months after Hb is normalized to 
ensure repletion of iron stores 

IDA, iron deficiency anemia; Hb, hemoglobin.
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parts of the world, physicians may be unfamiliar with the 
differences between such obsolete products and the more 
modern intravenous iron preparations. A recent study on 
the comparative risk of anaphylactic reactions associated 
with intravenous iron products found that the risk of ana-
phylaxis was highest for iron dextran and lowest for iron 
sucrose [28]. Thus, this expert panel recommends that 
because there is a risk of anaphylaxis (albeit small), par-
enteral iron therapy should be administered in a hospital 
setting with the appropriate resuscitation facilities. Ferric 
carboxymaltose can cause hypophosphatemia and may 
need monitoring. In the GCC region, the infusion proto-
cols often require bedside availability of antihistamines 
and adrenaline for the treatment of allergic reactions. In 
general, access to parenteral iron therapy is not an issue 
in the region; however, the availability of infusion rooms 
in health-care centers can be limited at times. 

The dose of parenteral iron required for the treatment 
of IDA can be determined using the Ganzoni formula. 
However, the formula is challenging to use in clinical 
practice and could underestimate the level of iron re-
quired in some patients [29, 30]. The authors recommend 
using a simpler dosing regimen as reported in the FER-

GIcor trial (Fig. 3) [20]. Table 4 summarizes the recom-
mendations of the GCC expert panel for the treatment of 
IDA with parenteral iron.

Consensus Statement on Parenteral Iron Therapy
Intravenous iron therapy should be used in patients 

who do not tolerate, or do not improve with oral iron 
therapy, those with impaired iron absorption, pregnant 
women with severe anemia, women with anemia and 
heavy bleeding, and those with chronic renal failure on 
haemodialysis. Most patients require 1,000–2,000 mg of 
elemental iron for the correction of anemia.

Blood Transfusion
Packed red blood cell transfusion can rapidly correct 

severe or life-threatening anemia and may be required in 
patients who are hemodynamically unstable or have on-
going bleeding, are severely symptomatic, or will soon 
undergo surgery with very little time for iron treatment 
to be effective. Blood transfusions are also recommended 
for pregnant women with an Hb level below 6 g/dL [31]. 
Currently, packed red cell transfusions are very safe but 
the risks of transfusion-related reactions and transmis-
sion of infectious diseases remain. Transfusions are cost-
ly and do not have a lasting effect on the patient’s Hb 
level. Thus, packed red cell transfusions should be avoid-
ed when possible and other treatment options, such as 
parenteral iron therapy, should be considered. For exam-
ple, the concomitant administration of erythropoietin 
and parenteral iron has been shown to improve Hb levels 
in patients with chronic renal failure and bowel diseases 
[23, 24]. In patients with GI disorders and iron malab-
sorption, transfusion should be followed with parenteral 
iron therapy [12].

A recommended strategy for the treatment of IDA is 
illustrated in Figure 4.

Discussion

The consensus recommendations by the expert panel 
are an attempt to improve management of IDA in the 
GCC region. The high regional prevalence of both thalas-
semia trait and IDA presents a diagnostic challenge for 
many physicians because both are associated with low 
MCV and MCH, and Hb is also often low in patients with 
thalassemia trait. The high prevalence of ID in local pop-
ulations requires screening of high-risk groups. The ex-
pert panel recommends the addition of a ferritin test to 
the mandatory premarital screening in the region. In pa-

Table 4. Recommendations for the treatment of IDA with paren-
teral iron

Parenteral iron therapy recommendations 

Indications Intolerance of, or noncompliance with, oral iron 
preparations
Malabsorption
Celiac disease with insufficient absorption
History of gastrectomy, gastrojejunostomy, and/or 
bariatric surgery
Clinically active inflammatory bowel disease
Unresolved bleeding
Pregnant women with Hb <10.0 g/dL
End-stage renal disease anemia treated with eryth-
ropoietin
* Moderate (Hb 8.0–10.9 g/dL) to severe (Hb <8.0 
g/dL) anemia with significant symptoms 

Dosage Ferric carboxymaltose: 1,000–2,000 mg elemental 
iron based on the body size and anemia severity
Iron sucrose: dose as above (see Fig. 3), 100–200 mg 
per infusion, 3 times/week

Follow-up Monitor hemoglobin and iron stores after the first 
month of treatment 

* Definitions of severity of anemia as defined by WHO, please 
see Figure 1 for details.

Hb, hemoglobin; IDA, iron deficiency anemia.



Consensus Statement on IDA 379Med Princ Pract 2020;29:371–381
DOI: 10.1159/000503707

tients with microcytic anemia who are unresponsive to 
treatment with iron, Hb electrophoresis should be or-
dered for the diagnosis of beta-thalassemia and other he-
moglobinopathies. Additionally, the authors support the 
previous suggestion that locally derived red cell reference 
ranges should be determined to define the lower limit of 
the normal Hb due to the high prevalence of alpha- and 
beta-thalassemia trait in the region. 

Another factor increasingly affecting the prevalence of 
ID and IDA in the GCC countries is the obesity epidemic. 
This has caused an increase in the popularity of bariatric 
surgeries, resulting in macro- and micronutrient defi-

ciencies. Given the evidence that obesity creates a chron-
ic state of inflammation that can lower levels of serum 
iron and the complexity of managing bariatric patients, 
anemic patients with obesity should be thoroughly evalu-
ated for iron and vitamin B12 deficiencies as well as other 
micronutrient disorders [20]. 

For many years, the prevalence of celiac disease in the 
region was underestimated due to the lack of clinical sus-
picion and low awareness among physicians [15]. The re-
cent increased availability of serological tests for this con-
dition and improved physician awareness have increased 
the number of patients diagnosed with celiac disease. The 
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ments as reported in the FERGIcor trial. 
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most common nutritional anemia associated with celiac 
disease is IDA.

The use of nutritional supplements is considered by 
laypersons as an adequate therapy for IDA. This miscon-
ception has meant that many anemic patients experience 
poor management of this disease that may result in con-
siderable suffering. The use of appropriate modern phar-
maceutical preparations should be encouraged, in prefer-
ence to self-management using over-the-counter supple-
ments. The expert panel recommends oral iron therapy 
for most patients diagnosed with IDA, with some excep-
tions. However, such therapy often has low efficacy due 
to common issues of intolerance and noncompliance. 
This has resulted in the increasing use of IV iron therapy. 
Parenteral iron preparations allow the administration of 
larger doses of iron over a shorter period of time and are 
generally well tolerated. The decision to use IV iron for-
mulations should take into consideration the emergence 
of new preparations with a better cost – benefit ratio than 
older IV iron preparations. The monetary cost of IV iron 
preparations remains an important criterion to be con-
sidered when selecting the most appropriate treatment. 
Two studies have evaluated the health-care costs of iron 
sucrose and ferric carboxymaltose and found that both 
resulted in similar health-care outcome; however, ferric 
carboxymaltose was a more cost-effective way of provid-
ing iron [32, 33]. Both analyses considered the direct and 
indirect costs related to intravenous iron therapy.

This expert panel supports further research on IDA in 
the GCC population, especially in the field of treatment 
practices and factors that may affect treatment compli-
ance. By raising awareness of ID and IDA, and providing 
guidance on the best treatment strategies, the authors 
hope to improve the health of patients with these condi-
tions highly prevalent in the region. We recommend that 

the consensus statements presented in this article be used 
by the physicians along with personal clinical judgement 
in each individual patient. 

Conclusions

This article summarizes the consensus recommenda-
tions of an expert panel in the GCC region for the man-
agement of IDA based on regional experience with IDA, 
published literature, and evidence-based international 
guidelines. Social determinants relating to the GCC pop-
ulation, access to resources, and acceptance of treatment 
modalities were taken into consideration. This paper pro-
poses recommendations for the screening, diagnosis, and 
treatment of IDA in the GCC region with an aim to im-
prove the management of IDA.
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