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INTRODUCTION 

is anemia caused by a lack of iron.
[2]

 Anemia is defined 

as a decrease in the number of red blood cells or the 

amount of hemoglobin in the blood.
[2]

 When onset is 

slow, symptoms are often vague such as feeling tired, 

weak, short of breath, or having decreased ability to 

exercise.
[1] 

Anemia that comes on quickly often has more 

severe symptoms, including: confusion, feeling like one 

is going to pass out or increased thirst.
[1]

 Anemia is 

typically significant before a person becomes noticeably 

pale.
[1]

 Children with iron deficiency anemia may have 

problems with growth and development.
[2]

 There may be 

additional symptoms depending on the underlying 

cause.
[1]

 Iron-deficiency anemia is caused by blood loss, 

insufficient dietary intake, or poor absorption of iron 

from food.
[2] 

Sources of blood loss can include heavy 

periods, childbirth, uterine fibroids, stomach ulcers, 

colon cancer, and urinary tract bleeding.
[7]

 Poor 

absorption of iron from food may occur as a result of an 

intestinal disorder such as inflammatory bowel disease or 

celiac disease, or surgery such as a gastric bypass.
[7]

 In 

the developing world, parasitic worms, malaria, and 

HIV/AIDS increase the risk of iron deficiency anemia.
[9]

 

Diagnosis is confirmed by blood tests.
[3] 

 

Iron deficiency anemia can be prevented by eating a diet 

containing sufficient amounts of iron or by iron 

supplementation.
[8]

 Foods high in iron include meat, nuts, 

spinach, and foods made with iron-fortified flour.
[9]

 

Treatment may include dietary changes and dealing with 

underlying causes, for example medical treatment for 

parasites or surgery for ulcers.
[2]

 Iron supplements and 

vitamin C may be recommended.
[4]

 Severe cases may be 

treated with blood transfusions or iron injections.
[3] 

Iron-

deficiency anemia affected about 1.48 billion people in 

2015.
[5]

 A lack of dietary iron is estimated to cause 

approximately half of all anemia cases globally.
[10]

 

Women and young children are most commonly 

affected.
[2]

 In 2015 anemia due to iron deficiency 

resulted in about 54,000 deaths – down from 213,000 

deaths in 1990.
[6][11]  

 

Signs and symptoms 

Iron deficiency anemia may be present without a person 

experiencing symptoms.
[12]

 If symptomatic, patients may 

present with the sign of pallor (reduced oxyhemoglobin 

in skin or mucous membranes), and the symptoms of 

fatigue, lightheadedness, decreased exercise tolerance, 

headache, and weakness.
[12]

 None of these symptoms (or 

any of the others below) are sensitive or specific. The 

symptom most suggestive of iron deficiency anemia in 

children is pallor of mucous membranes (primarily the 

conjunctiva). Even so, a large study showed that pallor of 

the mucous membranes is only 28% sensitive and 87% 
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ABSTRACT 

Many studies have shown an association between iron-deficiency anemia (IDA) and less than optimal behavior in 

infants and children, demonstrated by lower scores on tests of development, learning, and school achievement. A 

problem with interpretation is that IDA is associated with other adverse conditions that may independently affect 

behavior. New studies have shown that iron therapy in children with IDA results in improvements in certain 

behavioral tests. This research on children and experimental animals suggests that IDA is causally associated with 

less than optimal behavior. Therefore, it is important that IDA be prevented and treated in all children. Because the 

specific mechanism and functional significance of these behavioral changes are not completely understood, further 

studies are essential to clarify effects of IDA itself, to assess the reversibility of these effects, and to determine the 

importance of lesser degrees of iron deficiency in children. 
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specific (with high predictive value) in distinguishing 

children with anemia (defined as hemoglobin < 11.0 

g/dl) and 49% sensitive and 79% specific in 

distinguishing severe anemia (hemoglobin < 7.0 g/dl).
[13] 

Thus, this sign is reasonably predictive when present, but 

not helpful when absent, as only one- third to one-half of 

children who are anemic (depending on severity) will 

show pallor.  

 

Iron deficiency anemia tends to develop slowly; 

therefore the body has time to adapt, and the disease 

often goes unrecognized for some time.
[14]

 In severe 

cases, shortness of breath can occur.
[15]

 Pica may also 

develop; of which consumption of ice, known as 

pagophagia, has been suggested to be the most specific 

for iron deficiency anemia.
[14]

 Other possible symptoms 

and signs of iron-deficiency anemia include.
[2][14][15][16]

 

 

CAUSES 

A diagnosis of iron-deficiency anemia requires further 

investigation into its cause.
[23]

 It can be caused by 

increased iron demand, increased iron loss, or decreased 

iron intake.
[23]

Increased iron demand often occurs during 

periods of growth, such as in children and pregnant 

women.
[24]

 For example, during stages of rapid growth, 

babies and adolescents may outpace their dietary intake 

of iron which can result in deficiency in the absence of 

disease or a grossly abnormal diet.
[24]

 Iron loss is 

typically from blood loss.
[24]

 One example of blood loss 

is by chronic gastrointestinal blood loss, which could be 

linked to a possible cancer.
[24]

 In women of childbearing 

age, heavy menstrual periods can be a source of blood 

loss causing iron-deficiency anemia.
[24]

 People who do 

not consume much iron in their diet, such as vegans or 

vegetarians, are also at increased risk of developing iron 

deficiency anemia.
[22] 

 

Parasitic Disease 

The leading cause of iron-deficiency anemia worldwide 

is a parasitic disease known as a helminthiasis caused by 

infestation with parasitic worms (helminths); 

specifically, hookworms. The hookworms most 

commonly responsible for causing iron-deficiency 

anemia include Ancylostoma duodenale, Ancylostoma 

ceylanicum, and Necator americanus.
[22][26]

 The World 

Health Organization estimates that approximately two 

billion people are infected with soil-transmitted 

helminths worldwide.
[26]

 Parasitic worms cause both 

inflammation and chronic blood loss by binding to a 

human's small-intestinal mucosa, and through their 

means of feeding and degradation, they can ultimately 

cause iron-deficiency anemia.
[22][26] 

 

Blood loss 

Red blood cells contain iron, so blood loss also leads to a 

loss of iron. There are several causes of blood loss 

including menstrual bleeding, gastrointestinal bleeding, 

stomach ulcers, and bleeding disorders.
[27]

 The bleeding 

may occur quickly or slowly. Slow, chronic blood loss 

within the body — such as from a peptic ulcer,  

angiodysplasia, inflammatory bowel disease, a colon 

polyp or gastrointestinal cancer (e.g., colon cancer)— 

can cause iron-deficiency anemia. 

 

Menstrual bleeding 

Menstrual bleeding is a common cause of iron deficiency 

anemia in women of child bearing age.
[27]

 Women 

with menorrhagia (heavy menstrual periods) are at risk 

of iron-deficiency anemia because they are at higher-

than-normal risk of losing a larger amount blood during 

menstruation than is replaced in their diet. Most women 

lose about 40 mL of blood per cycle. Iron is lost with the 

blood. Some birth control methods, such as pills 

and IUDs, may decrease the amount of blood, therefore 

iron lost during a menstrual cycle.
[27] 

 

Gastrointestinal bleeding 

The most common cause of iron deficiency anemia in 

men and post-menopausal women is gastrointestinal 

bleeding.
[27]

 There are many sources of gastrointestinal 

tract bleeding including the stomach, esophagus, small 

intestine, and the large intestine(colon).Gastrointestinal 

bleeding can result from regular use of some groups of 

medication, such as non-steroidal anti-inflammatory 

drugs (e.g. aspirin), as well as antiplatelets such as 

clopidogrel and anticoagulants such as warfarin; 

however, these are required in some patients, especially 

those with states causing a tendency to form blood clots. 

Colon cancer is another potential cause gastrointestinal 

bleeding, thus iron deficiency anemia. Typically colon 

cancer occurs in older individuals
[28]

 In addition, some 

bleeding disorders can cause gastrointestinal bleeding.
[27]

 

Two examples of bleeding disorders are von Willebrand 

diseaseand polycythemia vera.
[27]

 

 

Diagnosis 
Diagnosis of iron deficiency anemia requires laboratory-

confirmed evidence of anemia, as well as evidence of 

low iron stores.4 Anemia is defined as a hemoglobin 

level two stan¬dard deviations below normal for age and 

sex (Table 1).5 A complete blood count can be helpful to 

determine the mean corpuscular volume or red blood cell 

size. Although iron deficiency is the most common cause 

of microcytic anemia, up to 40 percent of patients with 

iron deficiency anemia will have normo¬cytic 

erythrocytes.2 As such, iron deficiency should still be 

considered in all cases of ane¬mia unless the mean 

corpuscular volume is greater than 95 μm3 (95 fL), 

because this cut¬off has a sensitivity of 97.6 percent.6 

Other causes of microcytosis include chronic 

inflammatory states, lead poisoning, thalassemia, and 

sideroblastic anemia.1. 
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Table 1: Age-Related Variations in Hemoglobin Level and MCV. 

Hemoglobin level (g per dL [g per L]) MCV (μm
3 
[fL]) 

Age Mean 
Diagnostic 

of anemia 
Mean 

Diagnostic of 

microcytosis 

3 to 6 months 11.5 (115) 9.5 (95) 91 (91) 74 (74) 
6 months to 2 years 12.0 (120) 10.5 (105) 78 (78) 70 (70) 
2 to 6 years 12.5 (125) 11.5 (115) 81 (81) 75 (75) 
6 to 12 years 13.5 (135) 11.5 (115) 86 (86) 77 (77) 
12 to 18 years (female) 14.0 (140) 12.0 (120) 90 (90) 78 (78) 
12 to 18 years (male) 14.5 (145) 13.0 (130) 88 (88) 78 (78) 
20 to 59 years (white men) NA 13.7 (137) 90 (90) 80 (80) 
60 years and older (white men) NA 13.2 (132) 90 80 
20 years and older (white women) NA 12.2 (122) 90 80 
20 to 59 years (black men) NA 12.9 (129) 90 80 
60 years and older (black men) NA 12.7 (127) 90 80 
20 years and older (black women) NA 11.5 (115) 90 80 

 

low transferrin saturation, and a high total iron-binding 

capacity.
[18]

 Soluble transferrin receptor and erythrocyte 

protoporphyrin testing, or bone marrow biopsy can be 

considered if the diagnosis remains unclear.
[18]

 The 

soluble transferrin receptor level is an indirect measure 

of erythropoiesis and is increased in patients with iron 

deficiency anemia.
[19]

 Another benefit of this test is that 

the soluble transferrin receptor level is unaffected by 

inflammatory states and can help identify concomitant 

iron deficiency anemia in patients with anemia of 

chronic disease.
[20] 

Erythrocyte protoporphyrin is a heme 

precursor and accumulates in the absence of adequate 

iron stores.
[21]

 If other tests are indeterminate and 

suspicion for iron deficiency anemia. 

 

Treatment 

Treatment should take into account the cause and 

severity of the condition.
[29]

 If the iron-deficiency anemia 

is a result of blood loss or another underlying cause, 

treatment is geared toward addressing the underlying 

cause.
[29]

 Most cases of iron deficiency anemia are 

treated with oral iron supplements.
[30]

 In severe acute 

cases, treatment measures are taken for immediate 

management in the interim, such as blood transfusions 

or intravenous iron.
[29] 

 

For less severe cases, treatment of iron-deficiency 

anemia includes dietary changes to incorporate iron-rich 

foods into regular oral intake and oral iron 

supplementation.
[29]

 Foods rich in ascorbic acid (vitamin 

C) can also be beneficial, since ascorbic acid enhances 

iron absorption.
[29]

 Oral iron supplements are available in 

multiple forms. Some are in the form of pills and some 

are drops for children.
[29]

 Most forms of oral iron 

replacement therapy are absorbed well by the small 

intestine; however, there are certain preparations of iron 

supplements that are designed for longer release in 

the small intestine than other preparations.
[30]

 Oral iron 

supplements are best taken up by the body on an empty 

stomach because food can decrease the amount of iron 

absorbed from the small intestine.
[30]

 The dosing of oral 

iron replacement therapy is as much as 200 mg per day. 

This is generally spread out as 3-4 pills taken throughout 

the day.
[30]

 The various forms of treatment are not 

without possible adverse side effects. Iron 

supplementation by mouth commonly causes negative 

gastrointestinal effects, including constipation.
[31]

  

Constipation is reported by 15-20% of patients taking 

oral iron therapy.
[30]

 Preparations of iron therapy that 

take longer to be absorbed by the small intestine 

(extended release iron therapy) are less likely to cause 

constipation.
[30]

 It can take six months to one year to get 

blood levels of iron up to a normal range and provide the 

body with iron stores.
[30] 

 

As iron-deficiency anemia becomes more severe, if the 

anemia does not respond to oral treatments, or if the 

treated person does not tolerate oral iron 

supplementation, then other measures may become 

necessary.
[29][31]

 Two options are intravenous iron 

injections and blood transfusion.
[30]

 Intravenous can be 

for people who do not tolerate oral iron, who are unlikely 

to respond to oral iron, or who require iron on a long 

term basis.
[30]

 For example, people receiving  dialysis 

treatment who are also getting erythropoietin or another 

erythropoiesis-stimulating agent are given parenteral 

iron, which helps the body respond to the erythropoietin 

agents to produce red blood cells.
[31][32] 

 

Intravenous iron can induce an allergic response that can 

be as serious as anaphylaxis, although different 

formulations have decreased the likelihood of this 

adverse effect.
[31]

 In certain cases intravenous iron is 

both safer and more effective than the oral route.
[33]

 For 

patients with severe anemia such as from blood loss, or 

who have severe symptoms such as cardiovascular 

instability, a blood transfusion may be considered.
[30] 

 

CONCLUSION 
Abstract. In our bloodstream, there are plenty of red blood 

cells (RBC), which function as an important oxygen 

carrier in our bodies. Each RBC consists of millions of 

haemoglobin (Hb), which is made up from globin and 

iron. If any deficiency/malfunction of any globin, it will 

https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Intravenous_iron
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Ascorbic_acid
https://en.wikipedia.org/wiki/Ascorbic_acid
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Small_intestine
https://en.wikipedia.org/wiki/Small_intestine
https://en.wikipedia.org/wiki/Extended_release
https://en.wikipedia.org/wiki/Small_intestine
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Small_intestine
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Iron_supplement
https://en.wikipedia.org/wiki/Iron_supplement
https://en.wikipedia.org/wiki/Constipation
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:2-56
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Extended_release
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-NIH2014Tx-5
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55
https://en.wikipedia.org/wiki/Dialysis
https://en.wikipedia.org/wiki/Erythropoietin
https://en.wikipedia.org/wiki/Erythropoiesis-stimulating_agent
https://en.wikipedia.org/wiki/Erythropoietin
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:2-56
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:2-56
https://en.wikipedia.org/wiki/Intravenous_iron
https://en.wikipedia.org/wiki/Anaphylaxis
https://en.wikipedia.org/wiki/Formulation
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:2-56
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-58
https://en.wikipedia.org/wiki/Blood_transfusion
https://en.wikipedia.org/wiki/Iron-deficiency_anemia#cite_note-:12-55


www.ejbps.com 

Adnan et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

 

 

661 

lead to anaemia as indicated in low Hb level while iron 

deficiency anaemia (IDA) is anaemic due to the lacking 

of iron as indicated in low Hb and ferritin levels. IDA 

affects almost two billion people globally while anaemia 

without iron deficiency, such as thalassaemia, affects 

almost 4.5% in Malaysian population. These anaemic 

conditions have similar clinical symptoms like fatigue, 

dizziness, in which disturb their cognitive development 

and productivity in workplace. In areas without proper 

medical access, many anaemic individuals were 

misdiagnosed and treated with iron tablets because they 

were thought to have iron deficiency anaemia due to low 

Hb content. But, excess iron is toxic to the body. 

Misdiagnosis can be avoided by iron status assessment. 

We hereby review the currently available iron status 

parameters in laboratory and field study with the 

conclusion of demonstrating the importanceof a need for 

iron reader, in the effort to reduce the prevalence of IDA 

globally. 

 

REFERENCES 

1. Janz, TG; Johnson, RL; Rubenstein, SD (2013). 

"Anemia in the Emergency Department: Evaluation 

and Treatment". Emergency Medicine Practice, 

15(11): 1–15. PMID 24716235. 

2. "What Is Iron-Deficiency Anemia? - NHLBI, NIH". 

www.nhlbi.nih.gov. 26 March 2014. Archived from 

the original on 16 July 2017. Retrieved 17 July 

2017. 

3. "How Is Iron-Deficiency Anemia Diagnosed?". 

NHLBI. 26 March 2014. Archived from the original 

on 15 July 2017. Retrieved 17 July 2017. 

4. "How Is Iron-Deficiency Anemia Treated?". 

NHLBI. 26 March 2014. Archived from the original 

on 28 July 2017. Retrieved 17 July 2017. 

5. GBD 2015 Disease Injury Incidence Prevalence 

Collaborators (2016). "Global, regional, and national 

incidence, prevalence, and years lived with disability 

for 310 diseases and injuries, 1990-2015: a 

systematic analysis for the Global Burden of Disease 

Study 2015". Lance, 388(10053): 1545–1602. 

6. GBD 2015 Mortality Causes of Death Collaborators 

(2016). "Global, regional, and national life 

expectancy, all-cause mortality, and cause-specific 

mortality for 249 causes of death, 1980-2015: a 

systematic analysis for the Global Burden of Disease 

Study 2015". Lancet, 388 (10053): 1459–1544. 

doi:10.1016/s0140-6736(16)31012-1. 

PMC 5388903. PMID 27733281. 

7. "What Causes Iron-Deficiency Anemia?". NHLBI. 

26 March 2014. Archived from the original on 14 

July 2017. Retrieved 17 July 2017. 

8. "How Can Iron-Deficiency Anemia Be Prevented?". 

NHLBI. 26 March 2014. Archived from the original 

on 28 July 2017. Retrieved 17 July 2017. 

9. "How Can Iron-Deficiency Anemia Be Prevented?". 

NHLBI. 26 March 2014. Archived from the original 

on 28 July 2017. Retrieved 17 July 2017. 

10. Combs, Gerald F. (2012). The Vitamins. Academic 

Press. p. 477. ISBN 9780123819802. Archived from 

the original on 2017-08-18. 

11. GBD 2013 Mortality Causes of Death Collaborators 

(2014). "Global, Regional, and National Age-Sex 

Specific All-Cause and Cause-Specific Mortality for 

240 Causes of Death, 1990-2013: a Systematic 

Analysis for the Global Burden of Disease Study 

2013". Lancet, 385(9963): 117–171. 

doi:10.1016/S0140-6736(14)61682-2. 

PMC 4340604. PMID 25530442. 

12. Edward T Bope; Rick D Kellerman (2018). 

Conn'sCurrent Therapy. Philadelphia: Elsevier, 403–

405. 

13. "Detecting Iron Deficiency Anemia among Children 

(9-36 Months of age) by Implementing a Screening 

Program in an Urban Slum". Archived from the 

original on 2012-07-12. Retrieved 2012-05-15. 

14. Goldman, Lee; Schafer, Andrew (2016). Goldman-

Cecil Medicine, 1052–1059, 1068–1073, 2159–

2164. ISBN 978-1-4557-5017-7. 

15. Ferri, Fred (2018). Ferri's Clinical Advisor 2018. 

pp. 87–88, e1–e3713. ISBN 978-0-323-28049-5. 

16. McPherson, Richard; Pincus, Matthew (2017). 

Henry's Clinical Diagnosis and Management by 

Laboratory Methods. pp. 84–101, 559–605. 

ISBN 978-0-323-29568-0. 

17. U.S. Preventive Services Task Force. Screening for 

iron deficiency anemia, including iron 

supplementations for children and pregnant women: 

recommendation statement. Am Fam Physician, 

2006; 74(3): 461-464. 

18. Van Vranken M. Evaluation of microcytosis. Am 

Fam Physician, 2010; 82(9): 1117-1122. 

19. Ioannou GN, Spector J, Scott K, Rockey DC. 

Prospective evaluation of a clinical guideline for the 

diagnosis and management of iron deficiency 

anemia. Am J Med, 2002; 113(4): 281-287. 

20. Johnson-Wimbley TD, Graham DY. Diagnosis and 

management of iron deficiency anemia in the 21st 

century. Therap Adv Gastroenterol, 2011; 4(3): 177-

184. 

21. Mast AE, Blinder MA, Gronowski AM, Chumley C, 

Scott MG. Clinical utility of the soluble transferrin 

receptor and comparison with serum ferritin in 

several populations. Clin Chem, 1998; 44(1): 45-51. 

22. Skikne BS, Punnonen K, Caldron PH, et al. 

Improved differential diagnosis of anemia of chronic 

disease and iron deficiency anemia: a prospective 

multicenter evaluation of soluble transferrin receptor 

and the sTfR/ log ferritin index. Am J Hematol, 

2011; 86(11): 923-927. 

23. Assessing the iron status of populations: report of a 

joint World Health Organization/Centers for Disease 

Control and Prevention technical consultation on the 

assessment of iron status at the population level, 

Geneva, Switzerland, 6-8 April 2004. Geneva: 

World Health Organization, Centers for Disease 

Control and Prevention, 2005. 

https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/24716235
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/
https://web.archive.org/web/20170716003915/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/diagnosis
https://web.archive.org/web/20170715141331/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/diagnosis
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/treatment
https://web.archive.org/web/20170728042614/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/treatment
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fs0140-6736%2816%2931012-1
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388903
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/27733281
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/causes
https://web.archive.org/web/20170714220229/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/causes
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/prevention
https://web.archive.org/web/20170728042635/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/prevention
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/prevention
https://web.archive.org/web/20170728042635/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/prevention
https://books.google.ca/books?
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9780123819802
https://web.archive.org/web/20170818172907/https:/books.google.ca/books?id=Whu_zOWPaTQC&pg=PA477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2FS0140-6736%2814%2961682-2
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340604
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/25530442
http://www.indianpediatrics.net/july2002/july-671-676.htm
http://www.indianpediatrics.net/july2002/july-671-676.htm
http://www.indianpediatrics.net/july2002/july-671-676.htm
https://web.archive.org/web/20120712140552/http:/indianpediatrics.net/july2002/july-671-676.htm
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4557-5017-7
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-323-28049-5
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-323-29568-0


www.ejbps.com 

Adnan et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

 

 

662 

24. Goldman, Lee; Schafer, Andrew (2016). Goldman-

Cecil Medicine. pp. 1052–1059, 1068–1073, 2159–

2164. ISBN 978-1-4557-5017-7. 

25. Howard, Martin; Hamilton, Peter 

(2013). Haematology: An Illustrated Colour Text. 

pp. 24–25. ISBN 978-0-7020-5139-5. 

26. Baird-Gunning, Jonathan; Bromley, Jonathan 

(October 1, 2010). "NPS News 70: Iron deficiency 

anaemia". Australian Prescriber, 39(6): 193-199. 

27. M. Tarek Elghetany, Katherine I. Schexneider and 

Katalin Banki (2017). Henry's Clinical Diagnosis 

and Management by Laboratory Methods. Elsevier, 

559–605. 

28. Broaddus, V. Courtney; Mason, Robert; Ernst, Joel; 

et al. (2016). Murray and Nadel's Textbook of 

Respiratory Medicine, 682–698. ISBN 978-1-4557-

3383-5. 

29. Ganz T, Kaushansky K, Lichtman MA, Prchal JT, 

Levi MM, Press OW, Burns LJ, Caligiuri M. Iron 

Deficiency and Overload in Williams 

Hematology (9th ed.). New York, NY: McGraw 

Hill. 

30. "Colon cancer - Symptoms and causes". Mayo 

Clinic. Retrieved, 2018-12-13. 

31. How Is Iron-Deficiency Anemia Treated?". NHLBI. 

26 March 2014. Archived from the original on 28 

July 2017. Retrieved 17 July 2017. 

32. Adamson JW (2014). Iron Deficiency and Other 

Hypoproliferative Anemias. In: Kasper D, Fauci A, 

Hauser S, Longo D, Jameson J, Loscalzo J. 

eds. Harrison's Principles of Internal Medicine, 19e 

New York, NY: McGraw-Hill. 

33. Kasper, D; Fauci, A; Hauser, S; Longo, D; Jameson, 

JL; Loscalzo, J (2015). "126". Harrison's Principles 

of Internal Medicine, 19e. ISBN 978-0-07-180215-

4. 

34. KDIGO clinical practice guideline for anemia in 

chronic kidney disease". Agency for Healthcare 

Research and Quality. August 2012. 

35. Auerbach, M; Deloughery, T (2016). "Single-dose 

intravenous iron for iron deficiency: a new 

paradigm". Hematology. American Society of 

Hematology. Education Program, 2016; 1: 57–

66. doi:10.1182/asheducation-

2016.1.57. PMC 6142502. PMID 27913463. 

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4557-5017-7
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-7020-5139-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5155066
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5155066
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4557-3383-5
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4557-3383-5
http://accessmedicine.mhmedical.com/
http://accessmedicine.mhmedical.com/
http://accessmedicine.mhmedical.com/
https://www.mayoclinic.org/diseases-conditions/colon-cancer/symptoms-causes/syc-20353669
https://www.nhlbi.nih.gov/health/health-topics/topics/ida/treatment
https://web.archive.org/web/20170728042614/https:/www.nhlbi.nih.gov/health/health-topics/topics/ida/treatment
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-07-180215-4
https://en.wikipedia.org/wiki/Special:BookSources/978-0-07-180215-4
https://www.guideline.gov/summaries/summary/38245/kdigo-clinical-practice-guideline-for-anemia-in-chronic-kidney-disease?q=iron+deficiency+anemia
https://www.guideline.gov/summaries/summary/38245/kdigo-clinical-practice-guideline-for-anemia-in-chronic-kidney-disease?q=iron+deficiency+anemia
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142502
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142502
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142502
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1182%2Fasheducation-2016.1.57
https://doi.org/10.1182%2Fasheducation-2016.1.57
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142502
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/27913463

