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Abstract: There are not many similar studies discussing the management of anemia in primary setting by family 

physicians. Therefore, we conducted this review to assess the strategies and programs targeting the patients 

suffering anemia from any type, and the patient’s management procedures that are available in primary care 

setting. Comprehensive review was conducted using electronic medical databases such as; Medline, PubMed, 

Embase, Search strategies were targeting all studies discussing Anemia in primary care, (Management, diagnosis, 

causes, and prevalence) published up to June, 2017. More than 100 conditions may cause anemia, yet 90% belong 

to three groups: nutritional shortages (iron, vitamin B12 and also folic acid), ACD (chronic swelling, lumps), as 

well as blood loss (leaving out chronic bleeding, which creates iron deficiency). Hemolytic anemia, although much 

less regular than the various other, is the last choice before considering the medical diagnosis of unusual illness. A 

couple of laboratory examinations, such as blood count, ESR, product ferritin, and product iron and also 

transferrin, are sufficient to focus the medical diagnosis. Management of iron deficiency anemia in family practice 

would be performed under based evidence guidelines, that could help family physicians to improve the quality of 

treatment provided to those patients with anemia. 
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1. INTRODUCTION 

Anemia affects one-fourth of the globe's population, accounting for 8.8% of the total global burden of disease 
(1,2)

. Iron 

deficiency is the predominant reason for anemia throughout nations as well as in both sexes, with ladies much more 

commonly afflicted 
(2,3)

. The prevalence of anemia raises in the primary care setting. Anemia lowers the capacity for job 

and also enhances healthcare prices 
(4,5)

. Iron deficiency is also connected with agitated legs syndrome, lessened lifestyle, 

tiredness, damaged cognitive function, as well as the inability to conceive, every one of which may take place in the 

absence of anemia as well as may be turned around with iron treatment 
(5,6)

. Anemia often goes unrecognized, especially 

in those people who have non-specific signs and symptoms such as dyspnea, weak point, as well as tiredness. Historically, 

anemia has been taken into consideration an 'innocent onlooker', approved as typical in particular teams (e.g., 

menstruating females), or as an irregular lab worth connected with chronic ailments 
(7)

. The evidence is clear that anemia 

is connected with unfavorable end results in a number of professional setups such as persistent kidney illness 
(8,9,10)

. 

Anemia is frequently treated with iron supplements, with or without erythropoiesis-stimulating agents. In spite of the 

effectiveness of this therapeutic approach, lots of anemic clients do not get ideal treatment 
(11,12)

. While UK renal divisions 

have reputable anemia clinics as well as therapy procedures, many various other medical facility departments and health 

care practices do not have access to these or equal services. Renal anemia facilities are generally restricted to patients with 

persistent kidney illness, and are unable to suit various other anemic patients due to high workloads. 

In 2006, the Guy's and St Thomas' Trust (GSTT) established the Rapid-Access Anemia Clinic (RAAC) in order to fulfill 

the requirements of a variety of anemic Patients (Table 1), and also to address various healthcare improvement initiatives 

that were being implemented during that time, in particular the Department of Health's far better blood-transfusion 
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method 
(13)

.Therefore, programs for management of anemia patients must be established and improved in all primary care 

clinics, and to help family doctors with the protocols towards those patients.   

Table 1: Types/causes of anemia 

Anemia classification Causes 

Depressed RBC production from 

bone marrow 

• Cancers (leukemia, lymphoma or secondaries) 

• Bone marrow shutdown (aplastic/drugs) 

• Anemia of chronic disease (eg, renal disease) 

Nutritional anemia • Iron deficiency 

• Vitamin B12 (pernicious anemia) 

• Folate deficiency (megaloblastic anemia) 

Hemolytic anemia • Sickle-cell disease 

• Thalassemia 

Blood loss • Acute (surgery, accidents) 

• Chronic bleeding (GI bleeds, menorrhagia, hematuria, epistasis) 

• Autoimmunity 

• Infections/fevers 

• Drugs 

Others • Pseudoanemia (pregnancy) 

• Unexplained anemia 

There are not many similar studies discussing the management of anemia in primary setting by family physicians. 

Therefore, we conducted this review to assess the strategies and programs targeting the patients suffering anemia 

from any type, and the patient’s management procedures that are available in primary care setting. 

2. METHODOLOGY 

Comprehensive review was conducted using electronic medical databases such as; Medline, PubMed, Embase, Search 

strategies were targeting all studies discussing Anemia in primary care, (Management, diagnosis, causes, and prevalence) 

published up to June, 2017. Restriction was applied to Only English language studies with human subjects. References list 

of each included study were manually screened for more relevant articles to our review study. 

3. DISCUSSION 

Anemia is defined as a less than typical hemoglobin focus. Low hematocrit is a subrogate value for anemia, but it is not 

determined directly by the hematological analyzer. Instead, it is calculated from hemoglobin and also other parameters. 

The erythrocyte count might be misinforming in the examination of anemia. In some instances of microcytic anemia, such 

as thalassemia, there is usually a raised erythrocyte matter (spurious polycythemia). To understand the etiology of anemia, 

a fundamental understanding of erythropoiesis, the procedure through which red cell (RBCs) are created, is essential. The 

primary governing hormone associated with erythropoiesis is Erythropoietin (EPO). This hormone is mostly generated by 

the kidney (small amounts are produced in the liver) and its release is contingent on the accessibility of oxygen for cells 

metabolic demands. When launched, EPO stimulates both the manufacturing and also maturation of erythroid forerunner 

cells in the bone marrow. 

In order to make a generalized strategy to the medical diagnosis of anemia, the World Health Organization (WHO) has 

actually established a recommendation variety for regular blood hemoglobin concentration, depending on age and sex 
(14)

. 

According to this criterion, anemia exists if the blood concentration of hemoglobin falls listed below 130 g/L in guys or 

120 g/L in ladies. This regulation does not relate to infants, youngsters as well as expectant ladies, that have their own 

tables of lower restrictions of hemoglobin concentration. The WHO requirement has actually been approved widely for 

medical diagnosis as well as magazine, yet its global application has actually been questioned mostly because of racial 

distinctions. Beutler has suggested a reduced restriction of hemoglobin (1-2 g less) in African Americans compared to in 
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Caucasians. The recommendation range of hemoglobin concentration in blood could differ relying on the populace 

analyzed, age, sex, environmental problems as well as food routines 
(14,15)

. 

Anemia causes tissue hypoxia as well as triggers making up mechanisms. Both procedures with each other generate the 

signs and also indicators qualities of anemic disorder. Individuals with anemia might present with dyspnea, exhaustion as 

well as dizziness; nonetheless, mild anemia reveals few clinical indications or symptoms. The sings of anemia consist of 

pallor of the conjunctivae, face, nail beds and palmar folds, although the absence of pallor does not rule out anemia 
(16)

. 

Anemia is one of one of the most frequent reasons for medical browse through because of the high occurrence in kids, 

girls and also elderly individuals, especially if malnutrition exists. Anemia is one of the leading sings in lots of illness or 

is the first proof of condition observed in routine blood cell list. Anemia is unusually prevalent in creating nations because 

of poor nutrition, and genetic, transmittable or parasitic illness 
(17,18)

. 

Anemia can be classified from three viewpoints: pathogenesis, red cell morphology, as well as scientific discussion. Every 

little thing is necessary to assist the diagnosis. Pathogenic mechanisms associated with the production of anemia are very 

simple: insufficient manufacturing and loss of erythrocytes an outcome of blood loss or hemolysis. Based on these 

pathogenic mechanisms, anemia can be divided right into 2 types. (A) Hypo-regenerative: when bone marrow production 

is reduction as a result of damaged feature, decreased variety of forerunner cells, minimized bone marrow infiltration, or 

lack of nutrients; (B) Regenerative: when bone marrow reacts appropriately to a low erythrocyte mass by enhancing 

manufacturing of erythrocytes. In practice, category based on standard criteria of red cell morphology such as mean 

corpuscular volume (MCV), enables a quicker analysis technique. Anemia also can be categorized inning accordance with 

the type of professional presentation as intense (usually bleeding or hemolysis) or chronic. 

Anemia can be identified as microcytic, normocytic or macrocytic, relying on MCV. As mentioned above, it can be hypo-

regenerative or regenerative, which depends on the variety of reticulocytes. Using both, the listing of feasible diagnoses in 

the individual client is decreased substantially. Both parameters can be provided regularly by a lot of the automatic 

hematological cell counters. 

There are many types of anemia, often named for their origins, such as: (Table 2) 

Table 2: 

 Anemia of chronic disease 

 Aplastic anemia 

 Bone marrow anemia 

 Hemolytic anemia 

 Iron deficiency anemia 

 Pernicious anemia 

 Sickle cell anemia 

 Vitamin deficiency anemia 

o Diagnosis: 

The World Health Organization defines anemia as a degree of Hb listed below 13.0 g/dL in male grownups, listed below 

12.0 g/dL in women adults that are not expectant, and also below 11.0 g/dL in pregnant women 
(19)

. Hb degrees could 

differ across age and race, so treatment should be taken, especially in the interpretation of borderline values. Cigarette 

smokers and also occupants of greater altitudes might have greater standard Hb degrees, and also involvement in 

endurance sports might change Hb degrees 
(20,21,22,23)

. 

The mean corpuscular Hb as well as suggest corpuscular quantity identify macrocytic anemia from iron shortage anemia, 

which is normally microcytic as well as hypochromic. Shortages of multiple nutrients (eg, malabsorption) or the use of 

thiopurine drugs (eg, azathioprine in IBD) can lead to a mix of iron shortage anemia and also macrocytosis, with resultant 

normocytic anemia. In this scenario, a broad red cell circulation size aids recognition of the iron deficiency component 
(24)

. The platelet and leukocyte matters aid to dismiss pancytopenia. Thalassemia qualities likewise offer with microcytic, 

hypochromic anemia as well as should be taken into consideration in populaces where these characteristics are highly 

common. Additional specifications to diagnose iron shortage are the transferrin saturation (TfS), which shows the iron 

readily available for erythropoiesis, and also the lotion degree of ferritin, an iron storage protein 
(25,26)

. A TfS listed below 
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20% and a ferritin degree below 30 ng/mL are a sign of iron deficiency. Ferritin is an intense stage protein that enhances 

throughout swelling. Inflammatory specifications such as C-reactive protein help identify these situations. Different cutoff 

worths are utilized in the presence of inflammatory comorbidities such as IBD (<100 ng/mL) 
(25,26)

, CKD (<500 ng/mL 

plus TfS <30%), and CHF (<100 ng/mL or <100-299 ng/mL plus TfS <20%) to detect iron shortage. If the diagnosis 

continues to be uncertain, the soluble transferrin receptor (sTfR) and also sTfR/log ferritin index (<1) can be made use of 

to distinguish between iron shortage anemia and also ACD due to the fact that the sTfR is elevated just in iron deficiency 

anemia 
(27,28,29)

. 

o Management of Iron Deficiency Anemia in family practice: 

There is clear evidence to sustain prompt treatment in all people with iron deficiency anemia in family practice, because it 

is known that treatment enhances quality of life as well as physical problem as well as alleviates fatigue and cognitive 

shortages 
(30,31,32)

. Clear proof is doing not have, iron deficiency without anemia is connected with RLS and also persistent 

fatigue, and therapy minimizes these symptoms 
(33,34)

. In CHF, iron substitute therapy has been revealed to be useful, even 

when anemia is absent 
(30,33)

. Thus, the choice to treat iron shortage in a person without manifest anemia have to be made 

on an individual basis 
(24,26)

. 

Iron Therapy: 

Premenopausal ladies with an unfavorable examination for uncommon uterine bleeding can be given a trial of iron 

therapy. In youngsters and also expectant women, iron therapy should be tried at first. Present guidelines advise empiric 

treatment in children approximately 2 years old as well as in pregnant ladies with iron shortage anemia; nevertheless, if 

the hemoglobin degree does not increase by 1 g per dL (10 g per L) after one month of treatment in kids or does not boost 

in pregnant females, further evaluation might be shown 
(35,36)

. In expecting individuals, inadequate conformity or 

intolerance need to be thought about, and also parenteral iron could generate a better action 
(35)

. 

The action to treatment should be meticulously kept track of. The Hb degree should raise by 2 g/dL within 4 to 8 weeks, 

although some individuals might report an enhanced feeling of health after a few days. If the Hb degree does not react 

properly within this moment frame, treatment ought to be changed (changed to intravenous iron) and the source of the 

lack of feedback examined (Figure 1). Depending on the severity of the deficiency and also underlying reason, 

normalization of the Hb level might take up to 3 months, and it could take longer to replace iron shops (ferritin > 100 µg/ 

L). 

 

Figure 1: A proposed algorithm for the management of iron deficiency anemia (IDA) 
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Intravenous iron is really effective in the therapy of iron shortage anemia and also must be thought about when dental iron 

is ineffective 
(37,38,39,40)

. The efficiency of oral iron is reduced when uptake with the digestive tract suffers (eg, in celiac 

condition, autoimmune gastritis, ACD, or post-gastric or duodenal resection) or when iron losses are big and/or continual 

(eg, with menorrhagia, stomach blood loss, or post-surgery). Diminished individual compliance because of negative 

effects likewise restricts the efficiency of oral iron. In these circumstances, intravenous iron treatment is liked since the 

intestine is bypassed, enabling faster repletion (Table 3) 
(41)

. Ferritin expression enhances soon after administration and 

gets to higher degrees than with oral iron which could diminish the reoccurrence of iron shortage anemia in the long term 
(40,41,42,43)

. 

Table 3: Oral Vs Intravenous Iron 

Oral Iron 

Pros 

 Available over the counter 

 Convenient 

 Inexpensive 

 Effective when intestinal 

absorption is not impaired 

Cons 

 Limited daily intestinal absorption results in slower iron repletion. 

 Dose-dependent gastrointestinal side effects (nausea, vomiting, abdominal 

pain, constipation) may limit patient compliance. 

 Uptake is impaired in the setting of disease (eg, celiac disease, anemia of 

chronic disease, autoimmune gastritis). 

 Mucosal injury and/or potential exacerbation of disease activity may occur in 

inflammatory bowel disease. 

 Alteration of microbiota and tumorigenic potential have been observed.  

Intravenous Iron 

Pros 

 Fast repletion of iron stores 

 Safe if formulations with 

dextran are avoided 

 Effective even when 

intestinal absorption is impaired 

Cons 

 Requires administration by a health care professional, with associated 

increased costs 

 Potential for iron overload and transient increase in oxidative stress 

 Potential for anaphylactic reactions with dextran-containing formulations 

The called for dosage of parenteral iron was traditionally computed with the Ganzoni formula, where complete iron 

deficiency in mg = [body weight in kg x (target Hb-- actual Hb in g/dL) x 0.24] + 500 
(44)

. This formula is bothersome as 

well as inconsistently made use of, and also it takes too lightly iron needs 
(43,44)

. The FERGIcor (FERinject in GI 

Disorders to Correct Iron Deficiency) test compared an easier application system with Ganzoni-calculated dosing and 

located far better efficacy as well as conformity for the simpler regimen 
(45)

. The therapy of iron shortage without anemia 

can be carried out with 500 to 1000 mg (Table 4) 
(46)

. 

Table 4: Simple Scheme for the Estimation of Total Iron Need 

Degree of Iron 

Deficiency 

Hemoglobin Level, 

g/dL 

Dose for Body Weight <70 

kg, mg 

Dose for Body Weight ≥70 

kg, mg 

No anemia Normal 500 1000 

Moderate 
10-12 (women) 

10-13 (men) 
1000 1500 

Severe 7-10 1500 2000 

Critical <7 2000 2500 

Iron balance is managed by modifying digestive uptake, without any active excretion. Hence, care should be taken not to 

trigger iron overload when this regulation is bypassed. Within the very first 8 weeks after mixture, the serum ferritin 

degree is highly raised and also does not associate well with body iron shops 
(47)

. Analysis of the ferritin degree need to be 

considered 8 to 12 weeks after the end of treatment. A TfS going beyond 50% is an indication of iron overload, and 

treatment should be changed appropriately 
(48)

. The Hb degree ought to increase by 2 g/dL within 4 to 8 weeks of iron 

replacement. 
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o Blood Transfusion: 

Blood transfusion should be extremely limited in chronic iron shortage anemia. It may be taken into consideration for 

patients with energetic bleeding who are hemodynamically unpredictable, or for people with vital anemia (Hb level <7 

g/dL), acute myocardial ischemia, or if all other therapies fail to deal with the anemia 
(49,50,51)

. In individuals with 

substantial cardiovascular disease, higher cutoff values (Hb <8 g/dL) may use 
(49)

. Transfusions are just a temporary 

solution, and also correct administration should consist of the recognition and also therapy of the underlying condition. 

There is no globally approved threshold for transfusing stuffed red blood cells in individuals with iron shortage anemia. 

Standards commonly define particular hemoglobin worths as indicators to transfuse, yet the patient's professional 

condition and signs and symptoms are a crucial part of choosing whether to transfuse 
(52)

. Transfusion is advised in 

expectant women with hemoglobin degrees of less than 6 g each dL as a result of potentially irregular fetal oxygenation 

resulting in non-reassuring fetal heart lookings up, low amniotic liquid quantities, fetal cerebral vasodilation, and fetal 

death (40). If transfusion is performed, 2 devices of stuffed red cell must be given, then the scientific situation needs to be 

reflected on to lead more treatment 
(52)

. 

4. CONCLUSION 

More than 100 conditions may cause anemia, yet 90% belong to three groups: nutritional shortages (iron, vitamin B12 and 

also folic acid), ACD (chronic swelling, lumps), as well as blood loss (leaving out chronic bleeding, which creates iron 

deficiency). Hemolytic anemia, although much less regular than the various other, is the last choice before considering the 

medical diagnosis of unusual illness. A couple of laboratory examinations, such as blood count, ESR, product ferritin, and 

product iron and also transferrin, are sufficient to focus the medical diagnosis.Management of iron deficiency anemia in 

family practice would be performed under based evidence guidelines, that could help family physicians to improve the 

quality of treatment provided to those patients with anemia. 
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