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Abstract

General Practitioners (GPs) in Western societies diagnose a great number 
of patients with anemia, i.e. a lowered concentration of hemoglobin in the 
blood. The high prevalence of anemia combined with the need for effectively 
establishing the underlying etiology in order to initiate proper management, 
calls for an optimal diagnostic strategy. Due to the significant role of the primary 
care sector in anemia assessment, we chose to focus this review on anemia 
and evidence-based clinical guidelines for its diagnosis and management as 
they pertain to the GP in the Western world, i.e. Europe, the USA, Canada and 
Australasia. A PubMed literature search was performed using PubMed’s MeSH 
terms of relevance to the most common anemia types in primary care in regard 
to diagnostic strategies and management. 

A panel of 18 routine blood tests, which will enable the GP to diagnose 
anemia and the underlying etiology were presented and elaborated upon. Based 
on a smaller basic initial set of these tests, two flowcharts were also presented 
to help the GP reach the correct etiology effectively. Finally, different strategies 
on how the GP may order a relevant set of laboratory tests were discussed.

Keywords: Anemia; General Practice; Diagnosis; Iron Deficiency; Vitamin 
B12; Vegetarians

the cutoff values for a low concentration of hemoglobin vary between 
countries and laboratories because the cutoff values must reflect the 
population for whom they are used [7].

To understand anemia, a basic understanding of erythropoiesis, 
and the process by which Red Blood Cells (RBCs) are produced is 
essential. Erythropoietin, a crucial regulatory hormone facilitating 
erythropoiesis, is primarily produced in the kidneys and stimulates 
both the production and maturation of erythroid precursor cells 
in the bone marrow. Also critical to a normal erythropoiesis is the 
availability of key nutrients, such as iron, vitamin B12 and folate, as 
well as a healthy bone marrow, that is without bone marrow failure 
syndromes, and a normal hemoglobin type [8].

Anemia is traditionally classified based on etiology or cell 
morphology. The 3 main etiological causes of anemia are 1) increased 
RBC loss (bleeding), 2) decreased RBC production (nutritional 
deficiency and bone marrow failure syndromes) and 3) increased RBC 
destruction (hemolysis). These causes may again present themselves 
morphologically in RBCs through different *(MCV), resulting in 
microcytic (<80 fL), normocytic (80 to 100 fL) and macrocytic (>100 
fL) types of anemia [9,10] (Figure 1).

General Practitioners (GPs) give advice concerning management 
including dietary recommendations and even refer patients to 
secondary care in severe or complicated cases. However, unless 
considered severe, anemia is often overlooked by the primary care 
physician. It is therefore critical to recognize that even mild anemia 
may be an indication of a serious underlying condition such as 
malignancy [1,8].

The high prevalence of anemia combined with the need for 
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Introduction 
Anemia (i.e. a lowered concentration of hemoglobin in blood) is 

a common finding in general practice and is associated with a wide 
range of benign and malignant conditions [1-3]. The World Health 
Organization (WHO) defines anemia as a hemoglobin level of less 
than 13 g/dL (8.1 mmol/L) in men (15 years of age and above) and 
less than 12 g/dL (7.5 mmol/L) in non-pregnant women (15 years of 
age and above) and in children 12 to 14 years of age. Pregnant women 
and children below the age of 12 have different hemoglobin reference 
intervals [4]. As estimated by the WHO, roughly 20% of children less 
than 5 years of age and around 25% of pregnant women in Europe are 
anemic [5]. Anemia in pregnancy is not considered within the scope 
of this review and will not be discussed any further. Furthermore, it 
is reported that an overall 17% of the elderly (aged 65 years or above) 
in developed countries have anemia [6]. Despite the WHO definition, 
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effectively establishing the underlying etiology in order to initiate 
proper management, calls for an optimal diagnostic strategy. Due to 
the significant role of the primary care sector in anemia assessment, 
we therefore chose to focus this review on anemia and its diagnosis 
and management as they pertain to the GP in the Western world, 
namely Europe, the USA, Canada and Australasia.

Methods
A PubMed literature search was performed using PubMed’s 

MeSH terms: vitamin B12/cobalamin deficiency, folic acid deficiency, 
megaloblastic anemia, iron deficiency anemia, autoimmune 
hemolytic anemia, cold agglutinin/antibody disease, congenital/
hereditary hemolytic anemia, chronic disease, inflammatory/
secondary anemia, general/family practice/practitioners, primary 
health care and primary care physicians. After producing 878 
search results, all the article abstracts were then screened to assess 
whether the search results were of relevance to the focus of this 
review. Systematic reviews Randomized Controlled Trials (RCTs) 
and cohort studies were prioritized. Moreover, articles focusing on 
anemia in primary care were given priority over anemia in secondary 
care. In order to get a broad perspective on anemia, articles with a 
variety of patient groups were included, namely adults, the elderly, 
children and vegetarians, although Western society patients were 
prioritized. Accordingly, articles including patients from Europe, 
the USA, Canada and Australasia were favored. As the number of 
relevant articles, references and keywords increased along with even 
more relevant articles presented through the ‘Similar articles’ tab on 
PubMed, our literature search on PubMed was refined. This approach 
produced a final pool of 50relevant research articles including4 
systematic reviews, 1 RCT, 14other original articles, 30 reviews 
and 1 clinical report, with a publishing span from 1983 to 2020. 
Contradicting results and perspectives on the subject were noted and 
presented.

Clinical Diagnosis
History Taking

Identifying key risk factors as well as uncovering relevant 
symptoms in the clinical history are an important first step. Some 
adults and most children with mild anemia will be asymptomatic, 
exhibiting no clinical signs or symptoms [11,12]. In acute 
presentations, patients may display symptoms of dizziness, 
hypotension and syncope. In chronic anemia, the onset is usually 
more insidious. The elderly cannot increase heart rate, cardiac 
output and other compensatory mechanisms as readily as younger 

people, with fatigue, dyspnea, weakness and worsening of comorbid 
conditions (angina, heart failure, Chronic Kidney Disease (CKD), 
chronic obstructive pulmonary disease etc.) becoming more common 
as chronic anemia worsens. As the latter conditions may cause 
many of the same symptoms as anemia, a high clinical suspicion is 
necessary, particularly in older adults [11, 13].

Children
A thorough history concerning children should address following 

prioritized risk factors: nutritional status, infections, chronic diseases, 
family history of anemia including ethnicity and finally symptoms 
and objective findings indicative of leukemia and other hematological 
malignancies in children [12] (Table 1).

Nutritional deficiency and excessive cow’s milk consumption 
are indicative of Iron Deficiency Anemia (IDA). Anemia of Chronic 
Disease (ACD) should be suspected in the case of infections, 
autoimmune disorders or chronic diseases such as Inflammatory 
Bowel Disease (IBD), celiac disease or renal diseases. In addition, 
recurrent diarrhea raises suspicion of malabsorption and occult 
blood loss occurring also in celiac disease and IBD. A consideration 
of hereditary disorders, such as hereditary spherocytosis and 
thalassemia, is warranted in long-standing anemia, especially 
in patients with immigrant backgrounds. Leukemia and other 
hematological malignancies are critical not to overlook and will be 
specified further below. Lastly, recent prescription drug use may 
suggest Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency 
or a plastic anemia, and recent viral illness may suggest Transient 
Erythroblastopenia of Childhood (TEC) [14].

Adults
Questions regarding adults and the elderly could be prioritized 

as follows: blood loss, nutrition and dietary habits, chronic (and 
acute) diseases, alcohol consumption, medication, gastrointestinal 
disorders, such as recurrent diarrheas, and malignancies including 
Myelo Dysplastic Syndromes (MDS).

Melena, hematochezia and unintentional weight loss may indicate 
gastrointestinal bleeding of various causes, and hematuria is to be 
suspected in the case of dark or red urine. Dietary history is important, 
not only with the purpose of identifying a potential IDA, but also in 
order to assess the increased risk of vitamin B12 deficiency in patients 
following strict vegan diets. Infections, autoimmune disorders, CKD 
and other chronic inflammatory diseases are also associated with 
anemia in adults, and chronic alcohol consumption is linked to an 
increased risk of folate deficiency, bleeding peptic ulcer disease and 

Figure 1: Classification of anemia based on pathophysiological or morphological characteristics. RBC: Red Blood Cell.
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bleeding varices. A careful medication review may be useful, paying 
particular attention to Non steroidal Anti-Inflammatory Drugs 
(NSAID), warfarin and other drugs increasing the risk of bleeding 
[8,13]. Finally, it is important not to overlook signs of more rare, but 
serious illness, such as underlying malignancy and MDS, especially 
in older adults [15]. Therefore, recurrent infections and skin bleeds 
suggestive of a more broad bone marrow failure as well as so-called 
B symptoms (e.g. fever, night sweats and weight loss) indicating a 
potential malignancy should always be taken into consideration [11] 
(Table 2). The presence or absence of these risk factors should guide 
further evaluation.

Clinical Examination
The clinical examination of anemic patients mainly revolves 

around uncovering conjunctival pallor since other signs such as 
increased heart rate and shortness of breath may be indicative 
of the anemic state per se, but are not very specific. Conjunctival 
pallor correlates well with severe anemia, and the observation of 
this phenomenon in a patient, even without other information 
suggesting an anemic state, should lead the GP to determine the 
hemoglobin concentration [16]. Other noteworthy clinical findings 
include accompanying jaundice, which in the presence of anemia 
points to an etiology of hemolysis, as well as lymphadenopathy, 

hepatosplenomegaly, bone tenderness, petechiae and ecchymoses [8].

Laboratory Diagnosis
Based on a panel of 18 routine blood tests (Table 3), the medical 

history and physical examination, the GP will be able to unravel the 
underlying etiology and decide to either continue evaluation and 
treatment in primary care or to refer the patient to secondary care.

From a pure pragmatic perspective, there are different strategies 
for the GP to achieve a relevant set of the mentioned laboratory tests: 
The routine-strategy in which the tests are ordered by the GP step by 
step, the extensive-strategy in which all the laboratory tests are ordered 
by the GP all at once, and finally analgorithmic-strategy in which an 
anemia-workup test is ordered by GP and the laboratory performs 
an algorithm-based analysis of relevant succeeding tests depending 
on the previous test results (see Supplementary Information for 
more details on diagnostic strategies) [17]. Ultimately, the choice of 
diagnostic strategy relies on the country and its laboratories as well as 
the organization of the primary health care including insurance and 
reimbursement.

A basic set of initial laboratory tests and two flowcharts are 
presented in the following sections to help the GP identify the 
underlying etiologies of anemia. The flowcharts are presented 

Risk factors Differential diagnoses
Nutritional deficiency

Excessive cow’s milk consumption Iron deficiency

Infections
Chronic diseases

Autoimmune disorders
ACD (e.g. IBD, celiac disease, renal diseases, pneumonia)

Recurrent diarrhea Malabsorption (e.g. celiac disease)
Occult blood loss (e.g. IBD)

Family history of anemia
Ethnicity

Long-standing anemia
Hereditary disorders (e.g. hereditary spherocytosis, thalassemia)

B symptoms (e.g. fever, night sweats and weight loss)
Recurrent infections

Skin bleeds
Malignancy - leukemia and other hematological malignancies

Recent prescription drug use G6PD deficiency
Aplastic anemia

Recent viral illness TEC

Table 1: Key risk factors to address in the history taking when suspecting anemia in children.

ACD: Anemia of Chronic Disease; IBD: Inflammatory Bowel Disease; G6PD: Glucose-6-Phosphate Dehydrogenase; TEC: Transient Erythroblastopenia of Childhood.

Risk factors Differential diagnoses
Melena

Hematochezia
Unintentional weight loss

Gastrointestinal bleeding of various causes

Dark or red urine Hematuria

Nutritional deficiency Iron deficiency
Vitamin B12 deficiency (e.g. due to strict veganism)

Infections
Chronic diseases

Autoimmune disorders
ACD (e.g. IBD, celiac disease, renal diseases, pneumonia)

Chronic alcohol consumption
Folate deficiency

Peptic ulcer disease
Bleeding varices

Medication (e.g. NSAID, warfarin)
Recent surgery

Internal bleeding

Recurrent diarrhea Malabsorption (e.g. celiac disease)
Occult blood loss (e.g. IBD)

B symptoms (e.g. fever, night sweats and weight loss)
Recurrent infections

Skin bleeds

Bone marrow failure (e.g. MDS)
Malignancy - both hematological and solid tumors

Table 2: Key risk factors to address in the history taking when suspecting anemia in adults.

ACD: Anemia of Chronic Disease; IBD: Inflammatory Bowel Disease; MDS: Myelodysplastic Syndrome; NSAID: Nonsteroidal Anti-Inflammatory Drug.
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Blood tests Comments

Hemoglobin Confirms the anemia.

MCV Allows placement of the anemia as microcytic, normocytic or macrocytic.

RDW
Anisocytosis. High values support ongoing changes in RBC size (either as a result of development of microcytic/macrocytic 

anemias or as a response to treatment of microcytic/macrocytic anemias). In anemias due to deficiencies, the RDW becomes 
abnormal before the hemoglobin and MCV do.

Leukocytes Leukocytosis is present in chronic diseases and infections. Abnormal counts are also common in bone marrow disorders (e.g. 
leukemia and MDS).

Thrombocytes/platelets Thrombocytosis is present following blood loss. Moderate thrombocytosis is present in acute and chronic inflammatory 
responses and often in IDA. Abnormal counts are also common in bone marrow disorders (e.g. leukemia and MDS).

Reticulocyte count Distinguishes a hypoproliferative anemia (decreased RBC production) from an anemia due to blood loss or hemolysis 
(increased RBC destruction).

ReticMCH Mean corpuscular hemoglobin content. Low in IDA and thalassemia.

CRP Inflammation (acute phase reactant). Also allows more correct interpretation of ferritin.

Creatinine Low hemoglobin combined with an elevated creatinine supports anemia due to renal disease.

Ferritin Evaluates the level of iron storage under normal conditions (may act as an acute phase reactant).

Iron and transferrin The transferrin saturation is indicative of the availabiblity of iron, i.e. a low saturation suggests IDA. Iron as a solitary test is not 
a valid marker of IDA and should not be used in the assessment of anemia.

Vitamin B12 (MMA) Vitamin B12 deficiency. Methylmalonic acid only if vitamin B12 is inconclusive (grey zone result).

Folic acid Folate deficiency.

LDH, Bilirubin (ALAT) Hemolysis. Normal ALAT excludes liver disease as a cause of high LDH.

Haptoglobin Hemolysis (binds free hemoglobin and is thus low in hemolytic states).

Table 3: A panel of routine blood tests relevant for GPs in the diagnosis of anemia and the underlying etiology.

Blue highlights basic laboratory tests to obtain in the initial blood test. ALAT: Alanine Aminotransferase; CRP: C - reactive protein; IDA: Iron Deficiency Anemia; LDH: 
Lactate Dehydrogenase; MCH: Mean Corpuscular Hemoglobin; MCV: Mean Corpuscular Volume; MMA: Methylmalonic Acid; RBC: Red Blood Cell; RDW: Red Blood 
Cell Distribution Width.

Figure 2: Flowchart for the diagnosis of microcytic and normocytic anemia. CRP: C-reactive protein; MCV: mean corpuscular volume; RDW: red blood cell 
distribution width.
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independently of the strategy used by the GP to order the laboratory 
tests and are based on the understanding that many anemia types 
may be multifactorial, and that identifying the underlying causes 
conclusively may not always be possible.

The basic set of initial laboratory tests (highlighted in blue in 
Table 3) includes hemoglobin and, if anemia is documented, mean 
corpuscular volume, Red Blood Cell Distribution Width (RDW), 
leukocytes, platelets and reticulocyte counts. The MCV allows 
placement of the anemia into one of the standard classifications 
of microcytic, normocytic or macrocytic anemia [10,11,14]. 
The reticulocyte count distinguishes a hypoproliferative anemia 
(decreased RBC production) from an anemia due to blood loss or 
hemolysis (increased RBC destruction). An elevated reticulocyte 
count suggests an appropriate response by the bone marrow to the 
anemia, whereas a low reticulocyte count may signal bone marrow 
disorders or aplastic crisis [8,14].

Microcytic and Normocytic Anemia
The most prevalent types of anemia in primary care are IDA 

(16-19 %) and ACD (20-31%), the latter being immune-driven and 
developing secondary to acute and chronic infections, autoimmune 
disorders, renal failure, heart failure and malignancies and becoming 
increasingly prevalent with age [17-19]. Despite microcytic anemia 
being classically associated with IDA, and normocytic anemia with 
anemia of chronic or unknown disease, there is still a remarkable 
overlap between the manifestations of these diseases [11,20,21] 
(Figure 2). For instance, up to 25% of anemias of chronic disease 
depict microcytic cells, and up to 40% of IDA cases are estimated to 

be normocytic [21, 22]. A reason for this may be the fact that ACD 
and IDA can both be present concurrently in the same patient [23]. 
In normocytic anemias with elevated reticulocyte counts, hemolysis 
and hemorrhage should always still be suspected. This topic will be 
further discussed under macrocytic anemias (Figure 3), where these 
conditions are also seen commonly.

Ferritin measurement is a sensitive parameter for the assessment 
of iron stores in patients. A value of less than 15 µg/L confirms 
the diagnosis of IDA, whereas a value above 100 µg/L rules out 
IDA and points to ACD. Since ferritin is an acute phase reactant, 
concentrations may be elevated in the presence of inflammation or 
infection, thus a simultaneous measurement of C-Reactive Protein 
(CRP) is recommended to rule out inflammation [13,24]. A ferritin 
level below 35 µg/L is still highly suggestive of IDA [18,20]. In older 
adults a cutoff of 45 µg/L has even proven to have a higher sensitivity 
[25]. Some countries and laboratories aim to save costs by only 
requesting ferritin in certain cases; here the RDW becomes a useful 
parameter (Table 3). Ferritin should be ordered if the MCV is below 
80 fL, but a MCV of 80 to 90 fL combined with a high RDW may be 
the first signs of IDA and should also prompt the GP to order a ferritin 
measurement. The same analogy applies to borderline macrocytic 
cases (MCV of 90 to 100 fL) with high RDWs, which should prompt 
the GP to order vitamin B12 and folate levels.

Endoscopic evaluation should be considered in patients with IDA, 
particularly in the elderly, as it may well be a sign of gastrointestinal 
bleeding or malignancy. In a British RCT from 2002, Colorectal 
Cancer (CRC) was identified in 7% of referred patients with IDA 

Figure 3: Flowchart for the diagnosis of macrocytic anemia. Adapted with permission from Bross MH, et al. [13] MCV: mean corpuscular volume; RDW: red blood 
cell distribution width.
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[26]. Another large British primary care case-control study from 2008 
confirmed IDA as an independent predictor of CRC, with a positive 
predictive value of 13% (95% CI: 9.7 to 18) for men and 8% (95% CI: 
5.7 to 11) for women aged over 60 years [27].

When ferritin levels are in the midrange of approximately 45 to 
100 µg/L, neither IDA nor ACD can be excluded [18,28,29]. In these 
patients, certain iron indices should be performed to distinguish 
between IDA and ACD. The transferrin saturation is here the critical 
laboratory test and is calculated based on transferrin and the iron 
level. A low transferrin saturation signifies an iron supply insufficient 
to support normal erythropoiesis. Even though transferrin saturation 
is low in both IDA and ACD, it tends to be even lower in IDA (<16%) 
compared to ACD (<20%) [1,30]. Transferrin is usually elevated in 
IDA and low in ACD [18].The iron level is low in both IDA and ACD, 
and it increases after recent oral intake, thus making it an unspecific 
measurement. Consequently, iron should not be used in the evaluation 
of anemia. A few other important parameters, however, may be very 
useful, especially when suspecting ACD. For example, the MCV is 
rarely less than 70 in ACD, and patients with ACD generally have 
mildly or moderately decreased hemoglobin levels of around 9.5 g/
dL (5.9 mmol/L) to 8 g/dL (5 mmol/L). Furthermore, the reticulocyte 
count is remarkably low for the degree of anemia reflecting decreased 
RBC production. Lastly, increased inflammatory markers such as 
CRP support the diagnosis of ACD [1,18,21]. In older adults, ACD 
is often caused by CKD. This can be assessed by obtaining a basic 
metabolic panel, including creatinine and glomerular filtration rate 
and also testing for hepatic and thyroid function in more rare cases 
[11].

If the cause of anemia remains obscure, thalassemias and bone 
marrow failure should be suspected. A very low reticulocyte count 
is characteristic of bone marrow failure, such as MDS and leukemia, 
which are often accompanied by other abnormalities in peripheral 
blood counts and warrants prompt referral to a hematologist [31]. 
Where leukemia is encountered in people of all ages, MDS is much 
more common in the elderly. Myelodysplastic syndromes should 
always be a diagnostic consideration when anemia is accompanied by 
white cell or platelet abnormalities, but isolated anemia is also seen in 
MDS [1,15,30]. Thalassemia, a hemoglobinopathy, is suspected when 
there is a family history of achronic, mild and Microcytic Anemia 
(MCV of 75 fL or less) not responsive to iron supplements [1,32]. Due 
to the presence of Hemoglobin F at birth, newborns with thalassemia 
should be expected to be asymptomatic until Hemoglobin A becomes 
predominant at 6 months of age [33]. Performing a hemoglobin 
electrophoresis is required to confirm the thalassemia diagnosis [34].

Macrocytic Anemia
Although rare in children, macrocytic anemia is less uncommon 

among adolescents and adults. Approximately up to 2% of the 
elderly US population has clinical vitamin B12 deficiency, and up 
to 20% has Subclinical vitamin B12 Deficiency (SCCD) [35,36]. The 
reticulocyte count obtained in the initial laboratory tests is the first 
step in the evaluation of macrocytic anemia. A decreased reticulocyte 
count should lead the GP to obtain the vitamin B12 and folate levels 
as well as consider bone marrow disorders and malignancies as 
differential diagnoses. On the contrary, an elevated reticulocyte count 
is associated with an increased RBC production by the bone marrow 

and thus indicates hemolysis or recent blood loss, please refer below 
[13,37].

Vitamin B12 and folate deficiency anemia, commonly referred 
to as megaloblastic anemias due to the appearance of structurally 
abnormal immature RBCs, require thorough laboratory evaluation 
by the GP due to various cutoff values and hence sensitivities 
and specificities for current diagnostic biomarkers [38,39]. 
Conventionally, a decreased vitamin B12 or folate level is indicative 
of the diagnosis of vitamin B12 or folate deficiency, respectively. If 
these biomarkers appear in the lower part of the reference range or 
are equivocal in any other way, Methylmalonic Acid (MMA) levels 
are more sensitive for the diagnosis of vitamin B12 deficiency. 
MMA levels are elevated in vitamin B12 deficiency but not in folate 
deficiency. Measurement of intrinsic factor antibodies should be 
obtained if pernicious anemia is suspected [40]. Clinical data show 
that approximately 2.5% to 5.2% of patients diagnosed with vitamin 
B12 deficiency have vitamin B12 levels above a commonly used lower 
cutoff value of 148 pmol/L. In addition, an even higher proportion 
of patients with abnormal MMA levels display vitamin B12 levels 
above 148 pmol/L [36,38]. Nonetheless, the sensitivity of this cutoff 
value amounts to 95-97% for clinical vitamin B12 deficiency, and 
even though its specificity has not yet been formally determined 
(but estimated <80%), 148 pmol/L is still the cutoff value generally 
used by clinicians and scientists. The sensitivity of an elevated MMA 
is above 95% in clinical vitamin B12 deficiency, but this biomarker 
is also more expensive than a vitamin B12 measurement. Still, due 
to vitamin B12 being remarkably less sensitive in diagnosing SCCD 
compared to clinical vitamin B12 deficiency, MMA is recommended 
in subclinical cases if possible [38,41]. In the literature, the lower 
folate cutoff values are included in the range of 6-11 nmol/L, with 
values below 6-7 nmol/L being associated with folate-responsive 
megaloblastic anemia. A large retrospective Belgian study from 2013 
showed that changes in hemoglobin and RBC indices including MCV 
can be detected by folate levels of 11 nmol/L and below [39]. Taking 
all this into account, vitamin B12 and folate are important first choice 
diagnostic biomarkers, but MMA can be highly crucial inequivocal 
and subclinical cases.

Various drug effects, alcoholism, liver disease and hypothyroidism 
should be suspected in the case of a low reticulocyte count and 
normal vitamin B12 and folate biomarkers. Bone marrow disorders 
and malignancies are also severe differential diagnoses and are 
mentioned previously under microcytic and normocytic anemia. 
Drug therapy and alcoholism account for around half of the cases 
of macrocytosis and a plethora of drugs may cause macrocytic non-
megaloblastic anemia. This includes treatment with azathioprine, 
chemotherapy, antiretroviral therapy and anticonvulsants, to name a 
few [37]. Alcoholism is often related to alcoholic liver disease and poor 
nutrition resulting in folate deficiency. Even in the absence of these 
causes, chronic alcohol abuse is known to lead to the development 
of macrocytosis, also before the occurrence of anemia. Accordingly, 
some 2 to 4 months of abstinence from alcohol usually results in the 
resolution of the macrocytosis [42].

Hemolytic anemia, an innate or acquired condition with 
increased RBC destruction,is a common reason for macrocytic or 
normocytic anemias with reticulocytosis [37,43]. When the latter is 
identified, laboratory testing should therefore include measurement 
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of lactate dehydrogenase, (unconjugated) bilirubin levels as well as 
haptoglobin. The constellation of reticulocytosis, increased lactate 
dehydrogenase levels, increased (unconjugated) bilirubin levels and 
decreased (often immeasurable) haptoglobin levels confirms the 
diagnosis of hemolysis. Such patients should be readily discussed 
and referred to a hematologist for further workup. Absence of these 
findings or normal hemolytic tests should prompt a search for other 
possible causes, such as recent blood loss [43]. In children, a rapid 
onset of anemia or significant hyperbilirubinemia in the neonatal 
period should also warrant consideration of hemolytic anemia [43].

Vegetarians and Vegans - An Important Risk 
Group

In recent years, the number of consumers following a vegetarian 
or vegan diet has increased remarkably in many Western countries, 
with an estimated prevalence of individuals following these diets 
varying between 1% and 10% in the EU, the USA and Canada [44,45]. 
Although some plant-based food contains vitamin B12, it may 
not provide a sufficient amount to meet the recommended dietary 
allowance of 2.4 µg per day. Vegetarians and vegans adhering to only 
plant-based food are in this way at risk of inadequate intake of vitamin 
B12 and consequently susceptible to vitamin B12 deficiency [46,47]. 
Previously, it was thought that only vegans are susceptible to vitamin 
B12 deficiency, but studies have since found that vegetarians develop 
vitamin B12 deficiency regardless of demographic characteristics, 
residency, age or type of vegetarian diet [47]. Nonetheless, studies 
still report a higher prevalence of deficiency among vegans compared 
to vegetarians according to a systematic review from 2014 [48]. 
Vegans, vegetarians and those consuming food low on vitamin 
B12 as well as children breastfed by vitamin B12 deficient mothers 
typically develop a mild deficiency [49]. Mild deficiencies manifest 
as fatigue and anemia, indices suggesting vitamin B12 deficiency, 
and an absence of neurological features. Moderate deficiencies may 
present apparent macrocytic anemias with symptoms like glossitis 
and subtle neurological features, such as distal sensory impairment. 
Due to relatively high body storage of vitamin B12 of about 1-5 mg, 
noticeable clinical signs of vitamin B12 deficiency from diminished 
intake or absorption may not develop for years after the cessation of 
intake [50].

Conclusion
GPs in Western societies diagnose a majority of cases of anemia, 

with IDA and ACD being the most common types encountered in 
primary care. Thorough history taking plays a crucial role in leading 
the GP closer to the underlying cause of anemia. Following the clinical 
evaluation and documentation of anemia at the first consultation, a 
panel of 18 routine blood tests will enable the GP to diagnose the 
underlying etiology. An initial basic set of these laboratory tests 
include hemoglobin and, if anemia is documented, mean corpuscular 
volume, red blood cell distribution width, leukocytes, platelets and 
reticulocyte counts. In microcytic and normocytic anemias, a low 
ferritin is typically suggestive of IDA, whereas an elevated ferritin is 
indicative of ACD. Aferritin in the mid range requires further iron 
indices such as transferrin saturation for more clarification. Vitamin 
B12 and folate levels should be performed in the case of a macrocytic 
anemia with a low reticulocyte count. A macrocytic or normocytic 
anemia with an elevated reticulocyte count on the other hand should 

prompt consideration for hemolysis or hemorrhage. Either way, a 
very low reticulocyte count should always alert the GP of potential 
bone marrow failure, such as MDS and leukemia. Future research 
in anemia-workup in primary care will shed more light on how 
important risk groups are best identified and monitored as well as 
how laboratory tests in anemia-workup are used optimally.
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Supplementary Information
The GP can document a suspected anemia with Point-of-Care 

Testing (POCT) during the very first patient consultation immediately 
following the history taking and physical examination. If POCT is not 
available, the anemia should be documented with a regular blood test. 
Reaching the underlying etiology may then be accomplished through 
following laboratory diagnostic strategies:

1. One strategy is the routine-strategy in which the 18 laboratory 
tests presented in Table 3 are ordered by the GP step by step. The 
patient therefore risks having to return for several consultations as 
the more common causes of anemia are being excluded [17].

2. A second strategy is the extensive-strategy, in which all the 18 
laboratory tests are ordered by the GP all at once. This strategy may be 
more convenient in terms of consultations. However, it may also lead 
to the request of many unnecessary laboratory tests [17].

3. Finally, a third strategy is an algorithmic-strategy’, where an 
anemia-workup test is ordered by the GP at the first consultation, 
after which the laboratory performs an algorithm-based analysis of 
relevant succeeding tests depending of the previous test results. The 
algorithmic approach thus has the benefit of taking both the number 
of patient consultations and the number of laboratory tests into 
account. Anemia may already be documented after one consultation/
blood test, and if the initial blood test does not confirm anemia, 
further laboratory analysis of anemia is immediately stopped. If the 
initial blood test documents anemia, however, a stepwise analysis of 
relevant laboratory tests is conducted by adding ferritin in a suspected 
microcytic anemia or vitamin B12 in a suspected macrocytic anemia, 
etc.
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