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Prevalence and Management of Anemia in Adolescents in Primary
Care Settings

Abstract:

Anemia is defined as a drop in haemoglobin (Hb), hematocrit (HCT), or red blood
cell (RBC) count.Anemia is a widespread issue in primary care, and primary care
physicians are generally the first to notice its symptoms.Anaemia is a prevalent
clinical concern among the adolescents. It is widely known that haemoglobin
levels drop with age increase.Anemia has been linked to a variety of negative
effects, including higher mortality, hospitalisation, and a worse quality of life.
epidemiological reporting of anaemia is fragmented. Anemia is diagnosed in part
by symptoms reported in general practice/family medicine (GP/FM).
Management of anemia relies on the type of anemia and underlying cause, in this
review we will be looking at Prevalence, etiology, classification and management
of Anemia.

Introduction:

Anemia is defined as a drop in haemoglobin (Hb), hematocrit (HCT), or red blood
cell (RBC) count. It is a symptom of a more serious underlying illness that might be
classified as macrocytic, microcytic, or normocytic. Patients with anaemia usually
have nonspecific symptoms such lethargy, weakness, and exhaustion. Syncope,
shortness of breath, and impaired activity tolerance are all symptoms of severe
anemia. [1]



Anaemia is a prevalent clinical concern among the adolescents. It is widely
known that haemoglobin levels drop with age, and this is frequently observed in
the presence of multimorbidity. The most recent estimates of anaemia in older
populations show a prevalence of 10% , likewise contain figures are inevitably
influenced by the classifications employed and the groups investigated. Although
there are no age-specific reference values, the WHO classifies males with
haemoglobin below 13.0 g/dL and women with haemoglobin below 12.0 g/dL as
anemic. In a clinical environment, these cut-offs are often employed to emphasise
aberrant laboratory results.It is unknown if these limits are suitable in adolescents
populations when levels below these thresholds are frequent, or whether age-
adjusted thresholds would be better. [2,3-8]

Anemia is a widespread issue in primary care, and primary care physicians are
generally the first to notice its symptoms. Anemia is defined by the World Health.
It affects people of all ages, although it is most common among the adolescents.
Anemia appears to have more significant implications in older individuals,
including an increased risk of morbidity, functional decline, and death. Despite
this, anemia's importance in the adolescents population is underrated, and the
illness frequently goes undetected and untreated. [9]

The principal activator of red blood cell (RBC) synthesis is erythropoietin (EPO),
which is produced in the kidney. EPO synthesis is primarily stimulated by tissue
hypoxia, and EPO levels are inversely proportional to haemoglobin
concentrations. In other words, someone who is anaemic and has low
haemoglobin has high EPO levels. In anaemic individuals with renal failure,
however, EPO levels are lower than predicted. EPO levels are frequently raised in
anaemia of chronic disease (AOCD), but not as high as they should be, indicating
an EPO insufficiency.[1]

Anemia has been linked to a variety of negative effects, including higher
mortality, hospitalisation, and a worse quality of life, according to research.
However, it's unclear how much treating anaemia in adolescents individuals
improves outcomes and reverses the identified negative connections.
Randomized controlled studies have had conflicting results, and a recent
comprehensive review found that oral or intravenous iron supplementation had
no effect on mortality in adults. [2,10-17]



The normal ranges for haemoglobin (Hgb) vary significantly depending on the
laboratory, but in general, the usual ranges are as follows: [1]

- Men's blood levels range from 13.5 to 18.0 g/dL.

- Women's blood levels range from 12.0 to 15.0 g/dL.

- Children's blood levels range from 11.0 to 16.0 g/dL.

- In pregnancy, it varies depending on the trimester, although it is usually
larger than 10.0 g/dL.

Although anaemia diagnosis is vital in primary care, in a changing and uncertain
world where health-care finances are more challenged, the necessity for a low-
cost, reliable diagnostic tool is becoming a viable choice. Although the use of
near-patient testing (point-of-care devices) is still a polarizing issue with opposing
viewpoints from clinical practitioners and laboratory specialists, academic and
laboratory researchers are interested in the topic. It appears that the use of such
diagnostic techniques might lead to the discovery of new instances of anaemia or
other diseases sooner than is normally the case. [18]

Etiology and Classification:

The cause of anaemia is determined by whether it is hypoproliferative (corrected
reticulocyte count less than 2%) or hyperproliferative (corrected reticulocyte
count greater than 2%). Microcytic anaemia (MCV less than 80 fl), normocytic
anaemia (MCV 80-100 fl), and macrocytic anaemia (MCV more than100 fl) are the
three types of hypoproliferativeanaemia based on the mean corpuscular
volume.[1]

Anemia has a variety of causes, all of which may be traced back to one of three
processes:

- Reduced red blood cell (RBC) production: Because RBCs have a short
lifespan of 90 to 120 days, hematopoiesis must be a continuous process to
keep up with natural attrition. Any hematopoiesis-disrupting action might
result in a net decrease of RBC mass over time, resulting in anaemia.

- Increased RBC destruction: Anemia is caused by any process that degrades
RBCs or severely shortens the lifespan of the cell to the point that
hematopoiesis cannot keep up with the destruction.



Anemia is caused by any loss of blood, whether microscopic or
macroscopic, that surpasses hematopoiesis. [19]

These are types of anemia with its most causing factors: [1]

Microcytic Anemia Hypoproliferative (MCV80 less than fl)Anemia due to a
lack of iron
Anemia caused by a long-term illness (AOCD)
Sideroblastic anaemia (may be associated with an elevated MCV as well,
resulting in a dimorphic cell population)
Thalassemia

Poisoning with lead

Anemia with Hypoproliferative Normocytic Cells (MCV 80-100 fL)
Anemia caused by a long-term illness (AOCD)

Failure of the kidneys
Aplastic anaemia
Aplasia of the red blood cells (pure red cell aplasia)

Myelofibrosis or myelophthisis

Multiple myeloma

Hypoproliferative Macrocytic Anemia (MCV>100 fL)

Alcohol

Liver disease

Hypothyroidism

Folate and Vitamin B12 deficiency

Chronic myelomonocytic leukemia (CMML)

Diuretics

Chemotherapeutic agents

Hypoglycemic agents

Antiretroviral agents

Antimicrobials

Anticonvulsants

Hemolytic anemiaHemolytic anemia (HA) is divided into extravascular and
intravascular causes.

Extravascular hemolysis: The liver and spleen remove red blood cells from
circulation too soon. The majority of HA instances are caused by this.

- Hemoglobinopathies (sickle cell, thalassemias)



- Enzyemopathies (G6PD deficiency, pyruvate kinase deficiency)
- Membrane defects (hereditary spherocytosis, hereditary
elliptocytosis)
- Drug-induced
e Intravascular hemolysis: red cells lyse within the circulation, and is less
common.
- PNH
- AIHA
- Transfusion reactions
- MAHA
- DIC
- Infections
- Snake bites/venom

Epidemiology:

Because distinct diagnostic criteria are utilised in the United States vs WHO
standards in the rest of the globe, epidemiological reporting of anaemia is
fragmented. There are also demographic, genetic, and regional subtypes of
anaemia prevalence. According to best estimates, anaemia prevalence is
statistically comparable throughout the United States, Canada, and northern
Europe, with roughly 4% of males and 8% of females in these regions
meet anaemia diagnosis. The rest of the globe has far less information. [19,20-22]

Estimates based on current data are inexact, but they show that anaemiais2to 5
times more common worldwide than in the United States, Canada, and northern
Europe.

The following are some of the areas where anaemia is more common:

- Sickle cell disease is more widespread in the African, Indian, and
Mediterranean basins.

- Thalassemia is more frequent in Mediterranean basin regions.

- Anemia from chronic disease is widespread in areas where
malaria/protozoal sickness is endemic.

- There is an increased risk of nutritional anaemia in impoverished
communities.



In a study A total of 151 473 complete blood counts were collected from 53 890
participants, with 29.6% of the patients being anaemic. The bulk of the subjects
had normocytic anaemia (82.4%), and 46.0 percent of those who had anaemia
had no further tests done. The mean haemoglobin in the anaemic group that
received further inquiry was lower than in the control group (Hb 10.68 g/dl versus
11.24 g/dl, P0.05): 33.2 percent of patients with microcytic anaemia (mean cell
volume 80) had no iron status indicators assessed. [2]

Diagnosis:

Anemia is diagnosed in part by symptoms reported in general practice/family
medicine (GP/FM). Anemia is associated with fatigue, palpitations, dyspnoea on
exercise, and poor attention; however, these symptoms can also be associated
with cancer, thyroid diseases, angina pectoris, and depression. Anemia has been
linked to clinical indications such as cheilitis, hair loss, nail fragility, and even
cognitive impairment in certain cases. Weight loss that isn't explained, persistent
bone discomfort, and other unusual symptoms should be evaluated to rule out
cancer or inflammation. [18]

Research Data:

In a study that looked at recommendation by physicians in primary care for
patients with anemia:A complete blood count once a year was considered
'acceptable’ for patients with an underlying chronic illness, men over 50 years old,
and all women without a chronic condition once every five years. Five anaemia
care approaches were given specific recommendations (observation, referral,
empiric trial of iron, transfusion, and erythropoietic growth factors). Age, gender,
and haemoglobin level were used to provide recommendations for observation
only. In all situations, an immediate referral to a gastroenterologist or
haematologist for a check-up was considered 'inappropriate.'For women over 40
and all males, an empiric trial of iron was considered 'inappropriate.' The
administration of erythropoietic growth factors was recommended based on
haemoglobin levels and anaemia symptoms ('suitable' if Hb was less than 9.5 g/dL
or if Hb was 9.5-11.0 g/dL with anaemia symptoms). Finally, transfusion
recommendations were based on the severity of anaemia and the existence of
cardiovascular illness ('suitable' in patients over the age of 70 and those with
either anaemic symptoms or underlying cardiovascular disease). Anemia caused



by dietary inadequacies, cancer/chemotherapy, or chronic renal failure were not
addressed in the recommendations. [23]

Research done in Crete Island: For 10 consecutive working days, all patients
attending the rural primary health care facilities of 12 GPs on the island of Crete
were examined. Portable analyzers were used to measure haemoglobin levels.
According to, 131 out of 541 patients had a low Hb level. Anemia was verified in
45 (45.5%) of the 99 patients who completed laboratory testing. The mean Hb
levels in the group with confirmed anaemia, as identified by the portable
analyzer, were 11.1 g/dl, whereas the mean Hb levels acquired by the whole
blood count were 11.4 g/dl. Sixteen of the 45 patients with anaemia (35.6%) had
IDA, meaning their ferritin levels were less than 30 ng/ml. [18]

In research done by Gandhi SJ, et al:Electronic medical records of 499 adult
patients who had at least one haemoglobin value and did not have moderate to
high-risk surgery were analyzed in a suburban internal medicine clinic.Anemia
affected nearly one-fifth of the patients (21.1%). The average age of anaemia
patients was 62.6 years. Males made up 20.3 percent of all anaemia patients,
while females made up 79.6%. 60.1 percent of the patients had mild anaemia
(haemoglobin 11 - 12.9 g/dL), whereas 39.8% had moderate anaemia
(haemoglobin 8 - 10.9 g/dL). Anemia was found to be 5.2 times more common
among African-Americans than in Caucasians.Anemia was shown to be 3.2 times
more common in Hispanics than in Caucasians. When compared to individuals
without anaemia, those with anaemia had a higher average number of
comorbidities. When compared to the non-anemic population, the anaemic group
had a significantly higher number of individuals with essential hypertension,
hypothyroidism, chronic renal disease, malighancy, rheumatologic illness,
congestive heart failure, and coronary artery disease. Additional diagnostic tests
were performed on 41 percent of patients with mild anaemia and 62 percent of
individuals with significant anaemia. [24]

Management:

The first thing to determine if the patient is bleeding and, if so, how much. This
will aid in determining the necessity for immediate action. The American Trauma
Life Support System (ATLS) lays forward precise criteria for treating trauma-
related bleeding. Gastrointestinal (Gl), gynecologic (GYN), and genitourinary (GU)



bleeding are the most prevalent non-traumatic sources of haemorrhage. The
patient's hemodynamic stability is a key factor in determining the best course of
action. Anticoagulation and occult chest, abdominal, or pelvic bleeding or
hematoma development might reveal more modest haemorrhage. The goal of
therapy, as usual, is to restore blood volume while also addressing the source of
the bleeding. [19]

For patients with iron deficiency anemia the clear treatment option is iron
supplements. However only When intestinal absorption is intact, oral iron
supplementation is beneficial. Because repletion is delayed, it should only be used
in individuals with mild anaemia (Hb, 11.0-11.9 g/dL in non-pregnant women and
11.0-12.9 g/dL in males). Intravenous injection is used when rapid repletion is
required. Oral iron, on the other hand, is commonly available, affordable, and
easy, making it a feasible therapeutic choice. [25]

If acute bleeding is ruled out, anaemia should be classified based on cell size and
haemoglobin density, as well as the shape of red blood cells on a peripheral
smear. Depending on RBC size, anaemia is classified as macrocytic, microcytic, or
normocytic, and hypo or normochromic based on relative haemoglobin content.
On a blood smear, specific cell dysmorphisms may be seen. Hemoglobin
electrophoresis may be used to describe the cell structure at the level of the
amino acid chains binding the heme moiety, providing another perspective on red
cell dysmorphism. [19]

In chronic iron deficiency anaemia, blood transfusions should be avoided. It may
be considered for patients who are hemodynamically unstable due to active
bleeding, as well as individuals who have serious anaemia (Hb level less than 7
g/dL), acute myocardial ischemia, or if all previous therapies have failed to rectify
the anaemia. Higher cutoff levels (Hb fewer than 8 g/dL) may be used in patients
with substantial cardiovascular disease.Transfusions are merely a quick and
temporary approach; comprehensive care should entail identifying and treating
the underlying cause. In addition, intravenous iron (and, if necessary,
erythropoiesis-stimulating drugs) should be given concurrently to correct and
maintain the Hb level and iron storage, avoiding the need for further transfusions.
[25]

Conclusion:



Anemia is one of the most prevalent disease in primary care, specially affecting
elder patients, diagnosing of the anemia should rely on CBC analysis following the
criteria set by WHO, treatment of the anemia depends on the underlying cause
behind the anemia and thus further tests may be required, supplements such as
oral or intravenous iron can be used for iron deficiency anemia, transfusion can
be used for most severe cases.
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