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BONE MARROW ASPIRATION AND ANEMIA; DIAGNOSTIC
IMPORTANCE OF BONE MARROW ASPIRATION AND BIOPSY
IN EVALUATING PATIENTS PRESENTING WITH ANEMIA OF
UNKNOWN ETIOLOGY.

Muhammad Ihtesham Khan', Asif Hussain Munir?, Syeda Hina Fatima3

ABSTRACT... Objectives: To determine the diagnostic importance of bone marrow aspiration
and biopsy in work up of cases presenting with anemias of unknown etiology. Study Design:
Cross sectional descriptive study. Setting: Pathology Department, Khyber Teaching Hospital,
Peshawar. Period: July 2015 to July 2017 (two year). Material & Methods: All patients
presenting with anemia (Hemoglobin less than 12gm/dL for females and 13 gm/d L for males),
whose cause cannot be established on clinical history, examination and blood counts, and
were thus referred for bone marrow examination for further workup were included in the study.
Patients having malignancies, chemotherapy or radiotherapy associated marrow suppression,
and those with diluted marrow unfit for comments were excluded from the study. Bone marrow
aspiration and biopsy was done, slides were examined, and diagnoses was made and recorded.
The results were drawn accordingly. Results: A total of 199 patients were referred for bone
marrow aspiration, presenting with unexplained anemia, during the study period. About 12
patients had blast cells on peripheral blood film, giving diagnosis of leukemia. So they were
excluded from the study. Remaining 187 cases were included in the study. The age of the
study sample ranged 3 years to 63 years (mean age 42 years =8.1 SD). There were 96 (51%)
males and 91 (49%) females. Male to female ratio was 1.05:1. Out of 187 cases presenting
with unexplained anemias, about 44(23.5%) cases were of iron deficiency anemia, 39(20.7%)
cases were of anemia of chronic disorder, 16 (8.7%) cases as hemolytic anemia, about 19
(10.3%) cases as aplastic anemia, and 52 (27.8%) cases of megaloblastic anemia on bone
marrow examination. Conclusion: Bone marrow aspiration and biopsy successfully gives the
final diagnosis in cases of anemia where cause cannot be found by routine lab investigations.
It helps physician decide further management plan of the patients. So, it should be done in all
cases with unexplained anemia.

Anemia, Aplastic Anemia, Bone Marrow Aspiration, Hemolytic Anemia,
Megaloblastic Anemia, Myelodysplasia.
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common in the general population, especially

Bone marrow aspiration biopsy is an important
investigation which helps in the diagnoses of a
number of haematological disorders."? Usually,
the history and examination of the patient make
it possible to reach to the probable diagnosis
in most of the cases.®> But sometimes, history,
examination and basic laboratory tests do not
help the physician to reach the final diagnosis. In
these cases, bone marrow examination is advised
to reach the final diagnosis.’

Anemia is a hematological disorder that is quite

in the older population.*® The prevalence of
anemia is 17% worldwide." The prevalence is
increasing gradually all over the world as the age
of the population is increasing.”® World Health
Organization defines anemia as a hemoglobin
level of less than 13g/dl in males and 12g/dl
in females." It is important to know the specific
etiology for anemia, because many causes
of anemia are treatable.* Thus it becomes
possible to prevent the adverse outcomes on
patients if the cause is corrected.* Anemia often
remains unexplained despite clinical history,
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physical examination, and preliminary laboratory
tests.*%19" |In such cases, the underlying cause
of anemia cannot be established by routine
laboratory tests.” Unexplained anemias are
usually referred to bone marrow aspiration and
biopsy for further workup.®

Evaluation for anemia of unknown etiology is a
common problems seen in clinical practice.®'" It
is becoming a problem for the clinicians all over
the world as it poses a diagnostic challenge.’
The prevalence of unexplained anemias is quite
high.'? In about 10-24% cases of anemias, the
cause cannot be established on history and
examination."'? Usually, the evaluation of anemia
is easy and cause can be found in patients with
a single cause of anemia.®'" But in many cases ,
the cause is not apparent and multiple conditions
may be contributing to causing anemia.®"

The present study was done to highlight
the diagnostic importance of bone marrow
aspirate and biopsy in establishing the cause of
unexplained anemia with unknown etiology.

OBJECTIVE

This study was done to determine the diagnostic
importance of bone marrow aspiration and biopsy
in work up of cases presenting with anemias of
unknown etiology.

Setting
The study was done in Pathology department,
Khyber Teaching Hospital, Peshawar

Study Period
The study was done from July 2015 to July 2017
(2 years study duration)

Sampling Technique
Sampling was done by non-probability purposive
sampling.

Inclusion Criteria

All patients presenting with anemia (Hemoglobin
less than 12gm/dL for females and 13 gm/dL for
males)®, whose cause cannot be established on
clinical examination and blood counts, and were
thus referred for bone marrow examination for

further workup were included in the study.

Exclusion Criteria

Patients having suspicion of leukemia, lymphoma,
and those on chemotherapy or radiotherapy
associated marrow suppression were excluded
from the study.

Study Design
It was a Cross sectional descriptive study.

Procedure

Bone marrow aspiration and biopsy was donein a
single sitting using local anesthesia from posterior
superior iliac spine. The sample obtained was
spread on slides. Slides were prepared and
stained with wright stain. Iron stain was done
using Prussian blue stain. Slides were examined
and diagnoses was made and recorded. The
results were drawn accordingly.

RESULTS

A total of 199 patients were referred to pathology
department for bone marrow aspiration during
the study period. About 12 patients had blast
cells on peripheral blood film, giving diagnosis of
leukemias. So those cases were excluded from
the study. Remaining 187 cases were included in
the study. The age range of study sample was
3-63 years, with a mean of 42 years. There were
96(51%) males and 91 (49%) females. Male to
female ratio was 1.05:1.

The following table shows different diagnoses for
unexplained anemia in 187 cases as diagnosed
through bone marrow aspiration and biopsy.

Final Diagnosis n (%)
Iron Deficiency Anemia 44 (23.5%)
Anemia of chronic disorder 39 (20.7%)
Hemolytic anemia 16(8.7%)
Aplastic anemia 19(10.3%)
Mixed deficiency Anemia 17 (9%)
Megaloblastic anemia 52 (27.8%)

Table-l. Bone marrow diagnoses of anemia of
unknown etiology in 187 cases.

DISCUSSION
Evaluation for anemia of unknown etiology is a
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common problem in clinical practice.®>' There are
many causes of anemia.* In most of the cases,
the cause or final diagnosis of anemia can be
made from clinical history, physical examination
and studying basic hematological parameters.?*
But in some cases, the cause cannot be found,
and clinicians have to refer patients for bone
marrow for further workup.*® If anemia of
unknown etiology is left undiagnosed, it results in
increased morbidity and mortality.*'® Therefore,
it is important to find its etiology through further
workup.*®

Anemia is a major health problem all over the
world.? It greatly impairs quality of life of the
patients, especially those with the older age.™
It causes heart diseases in elders, lack of sleep
and changes in the mood." Literature has even
declared it as a marker of death."'¢ It is proposed
that there is a significant association between
anemia and death."” This becomes more
alarming in elderly individuals, where anemia
leads to poor outcome."'® Unexplained anemia
is always indicating towards a hidden disease.’ It
is important to do proper workup of such cases to
reach to the final causes of anemia.’

The present study included those anemic
patients in whom the underlying cause could not
be determined despite proper clinical history,
physical examination and basic hematological
parameters. The clinicians referred these cases
for bone marrow aspiration and biopsy to help
establishing cause of anemia, or to get guidance
regarding further investigations.

In our study, the Iron deficiency anemia was seen
in 44 (23.5%) cases. Iron deficiency anemia is the
commonest anemia all over the world." Common
cause of iron deficiency is inadequate intake
of iron in diet." Other causes of iron deficiency
are malabsorption from intestines and intake of
certain drugs that impair iron absorption.” In
older patients with iron deficiency anemia, it is
mandatory to rule out malignancy of the stomach.!
History of intake of aspirin should always be
taken to rule out bleeding gastric ulcers." The
improvement of dietary habits and intake of iron
in diet alone is sufficient to prevent development

of the iron deficiency anemia.® In such cases,
we suggested to perform serum ferritin levels,
hemoglobin electrophoresis and iron levels.
Thus, after bone marrow aspiration biopsy gave
the final diagnosis, further management plan was
made for these patients.

Anemia of chronic disorder was seenin 39 (20.7%)
cases in the present study. Haemoglobin in these
patients was low, but bone marrow iron stores
were increased. In chronic inflammation, there
is upregulation of hepcidin.! Hepcidin decreases
iron absorption from the duodenum and release
of iron from macrophages.! Also, there is
inhibition of release of erythropoietin from the
kidney due to cytokines."®' This also decreases
the erythropoiesis. Recent studies suggest that in
inflammatory states, there is phagocytosis of the
erythroid cells which further decrease the red cell
count.?2 The hepcidin is also elevated in cancers
and chronic kidney diseases.??* Clinicians were
informed that that anemia in these patients is
due to some underlying chronic inflammatory
process. In anemia of chronic disorder, iron is
available but it cannot be incorporated in globin
chain of hemoglobin molecule."

Hemolytic anemia was seen in 16 (8.7%) cases
in the present study. Hemolytic anemias may
be common in autoimmune disorders.'? So,
we advised such patients to do Coombs test
and autoimmune profile. Other tests suggested
in such cases include G6PD level and osmotic
fragility test.

Aplastic anemia was seen in 19 (10.3%) cases
in the present study. Such patients present
with pallor, fever and bruises all over the body.2
Aplastic anemia may be congenital or acquired.?
Commonly, aplasia in bone marrow occurs due to
any viral infection or using any offending drugs.'
So, we advised the patients to stop any offending
drug which may be causing bone marrow aplasia.
It is now proposed that an immune defect causes
the T lymphocytes to cause damage to the
marrow hematopoietic cells.? This causes a fall
in peripheral blood counts. The congenital bone
marrow failure syndromes also lead to aplastic
anemia.? These are common in children.?
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Megaloblastic anemia was seen in 52 (27.8%)
cases in our study .Common causes of vitamin
B-12 deficiency include poor dietary meat intake,
gastrointestinal disorders and malabsorption
syndromes'.Other causes are anticonvulusant
drugs and methotrexate." It is important to
consider the possibility of pernicious anemia
in cases where there is a history of chronic
gastritis'. The cases where the marrow showed
megaloblastic changes were advised to perform
serum B 12 and folate level. Further, it was advised
to the clinicians to find out the cause of B12
deficiency in such cases. They were also advised
a trial of vitamin B12 injections. The injections of
vitamin B12 can reverse the sign symptoms of
megalobastic anemia and also the neurological
features." Thus, it can be seen how bone marrow
aspiration examination helped in further workup
of patients presenting with anemia.

Thus, it was found that if clinical history, physical
examination and routine blood tests could
not give final cause of anemia, bone marrow
aspiration and biopsy can prove very helpful in
giving the definitive diagnosis of anemia. It helps
the clinician decide further coarse of management
in such cases. Thus bone marrow aspiration and
biopsy hold diagnostic significance in work up of
unexplained anemia’s.

CONCLUSION

Morphological study of bone marrow aspiration
and biopsy made it possible to give such a wide
spectrum of diagnoses for patients presenting
with single feature of unexplained anemia. It
helps physician decide further management
plan of the patients, so bone marrow aspiration
plays a significant role and should be considered
as an important investigation tool to work up
unexplained anemia.

Copyright© 15 Sep, 2019.
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