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ABSTRACT

Background: The surge of the geriatric population has led to design research studies related to health problems in this age group
worldwide. Bone marrow examination which is an important diagnostic tool for various diseases may vary in geriatric population
in comparison to younger groups. The present study was, therefore, conducted to study the indications and morphological features
of bone marrow examination in geriatric population in north Himalayan region of India. It was also intended to study if there is any
variation in these findings from elderly populations in other parts of the world. Material and Methods: Study was conducted in an
institute situated in north Himalayan Uttarakhand state of India over a period of two years including patients above 60 years of
age who underwent bone marrow examination. Results: Total 156 cases underwent bone marrow examination with most common
indication being suspicion of lymphoma (18.5%) followed by cytopenia (17.3%). Nutritional anaemia was most common pathological
diagnosis in 16.6% cases. Diagnostic discordance between aspirate and biopsy was observed in 5.7% of total cases with non-Hodgkin’s
lymphoma (NHL) being the most common misdiagnosis on aspirate. Conclusion: Nutritional anaemia particularly iron deficiency
anaemia is the most common diagnosis of bone marrow examination indicating the importance of nutritional therapy in the elderly
population of this region. Bone marrow biopsy proves to be an important adjunct to aspiration in precise diagnosis with minimal
complications. The awareness of bone marrow findings would not only be helpful to clinicians and pathologists but also provide
valuable information to the policymakers to improve the quality of health in the geriatric population of this area.
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Introduction

Bone marrow examination including both aspiration and biopsy
is an important investigation for various haematological disorders.
Itis done across all the age groups ranging from infants to elderly
patients. Geriatric population which is usually considered to be
above 60 years of age is increasing worldwide. According to
US Census Bureau, 20% of the American population will be
65 years or older by 2030." The surge of geriatric population
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has led to design research studies related to health problems in
231 However, literature search shows

limited data regarding indications and findings of bone marrow

this age group worldwide.

examination exclusively in the geriatric population.*” It is
considered that bone marrow indications and examination may
vary in geriatric population in comparison to younger groups.
In addition, the profile of bone marrow diseases in elderly
population may also vary in different geographical regions to
which the primary healthcare providers should be well aware of.

This study was therefore conducted to study the indications and
morphological features of bone marrow examination in geriatric
population in north Himalayan region of India. This study also
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intended to explore if there is any variation in these findings
from elderly populations in other parts of the world.

Material and Methods

This study was conducted in the haematology section of the
pathology department of the institute situated in the north
Himalayan region of India over a period of two years from 1 July
2017 to 30™ June 2019. The study included all the patients above
60 years who underwent bone marrow examination (aspiration/
biopsy or both) in the department after written informed consent.
Patient’s age, sex, bone marrow indication, clinical history,
relevant laboratory and radiological investigations along with
bone marrow diagnosis were noted for every case. The bone
marrow aspiration was primarily done from posterior superior
iliac spine and the trephine biopsy was mostly performed in the
same sitting, Imprint smears were also prepared from the biopsy
and all the smears (aspiration and imprints) were air-dried and
stained by May Grunwald Giemsa while biopsy sections were
stained by haematoxylin and cosin stain and reticulin stain.
Immunohistochemistry was performed as and when required. All
the data were entered in the excel sheet and statistically analysed.

Results

Out of the total 721 bone marrow examination performed
over the study period, cases above 60 years of age were 156
constituting 21.6% of total cases. The male-female ratio
was 1.7:1 with the mean age of 66.2 = 5.03 years (median
of 65) and ranging from 60 to 84 years. Out of the total
156 cases bone marrow, biopsy was not available of 10 cases
either due to patient’s denial or due to technical difficulty.
Table 1 shows the indications of bone marrow examination
in the study. It shows that most common indication for bone
marrow examination in geriatric population was suspicion of
lymphoma (18.5%) followed by cytopenia (17.3%). Table 2
shows various diagnosis that was made on the samples while
doing bone marrow examination (aspirate/trephine/both). It
shows that normocellular marrow (24.3%) was the most common
diagnosis followed by nutritional anaemia (16.6%) including
iron deficiency anaemia, megaloblastic anaemia or combined
deficiency anaemia. Total two cases were inadequate for diagnosis
as bone marrow aspirate was haemorrhagic and trephine biopsy
was not performed due to patient’s reluctance. Table 3 shows
the cases showing discordance between aspirate and biopsy. It
shows that diagnostic discordance was observed in 5.7% of
total cases with non-Hodgkin’s lymphoma (NHL) being the
most common diagnosis missed on aspirate. The aspirate was
inadequate/haemorrhagic for diagnosis in total 13 cases while
biopsy in a single case.

Discussion

It has been estimated that the global burden of disease due to
elderly population comprises about 23% of the total disease
burden.! Bone marrow examination is considered to be an
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Table 1: Indications for bone marrow examination in
geriatric population

Number of cases
(percentage of total cases)
29 (18.5%)

27 (17.3%)

26 (16.6%)

Indications

Suspicion of lymphoma
Bicytopenia/pancytopenia

Suspicion of multiple myelomas/plasma
cell dyscrasia

Chronic myeloproliferative neoplasm 24 (15.3%)
Aplastic/hypoplastic anaemia 10 (6.4%)
Follow-up/staging of a known case of 9 (5.7%)
lymphoma

Follow-up case of multiple myelomas 8 (5.1%)
Metastatic malignancy 8 (5.1%)
Refractory anaemia 6 (3.8%)
Myelodysplastic syndrome 3 (1.9%)
Acute leukaemia 3 (1.9%)
Others (idiopathic thrombocytopenic 3 (1.9%)
purpura, bone marrow amyloidosis,

infection)

Total 156

Table 2: Diagnosis of bone marrow examination

Number of cases
(percentage)
38 (24.3%)

26 (16.6%)

Diagnosis

Normocellular marrow
Nutritional anaemia

Iron deficiency anaemia 18
Megaloblastic anaemia 5
Combined deficiency anaemia 3
Myeloproliferative neoplasm 23 (14.7%)
Chronic myeloid leukaemia 18
Myelofibrosis 3
Chronic myelomonocytic leukaemia 1
Essential thrombocytosis 1
Non-Hodgkins lymphoma 17 (10.8%)
Multiple myelomas/plasma cell dyscrasia 17 (10.8%)
Acute leukaemia 6 (3.8%)
Aplastic anaemia 5 (3.2%)
Metastasis 6 (3.8%)
Idiopathic thrombocytopenic purpura 3 (1.9%)
Myelodysplastic syndrome 2 (1.2%)
Reactive lymphocytosis/plasmacytosis and 4 (2.5%)
eosinophilia

Leishmanisis 1 (0.6%)
Relapse 6 (3.8%)
Chronic lymphoid leukaemia 1
Follicular lymphoma 1
Multiple myelomas 4
Inadequate 2 (1.2%)
Total 156

essential diagnostic tool in the work up of large number of
haematological as well as non-haematological diseases. However,
bone marrow findings may vary in geriatric from the general
population as with ageing erythropoietin production may be
decreased or there may be blunted response to growth factors
due to loss of telomeric DNA from haematopoietic progenitor

cells.ll
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Table 3: Discordance between bone marrow aspirate and

biopsy
Bone marrow aspirate  Bone marrow biopsy Number of
diagnosis diagnosis cases
Inadequate Multiple myelomas 3
Chronic myeloproliferative 2
neoplasm 2
Normocellular marrow 4
Non-Hodgkins lymphoma 1
Reactive lymphocytosis 1
Acute leukaemia
Normocellular marrow  Metastasis 1
Non-Hodgkins lymphoma 4
Increased Normocellular marrow 1
megakaryocytes
Erythroid hyperplasia Non-Hodgkins lymphoma
Residual chronic lymphocytic 1
leukaemia
Multiple myeloma Inadequate 1

It was observed in this study that suspicion of NHL was
the most common indication for bone marrow examination.
This observation varies from other studies where cytopenia
is considered to be the most common indication for bone
marrow examination in the geriatric population.”! However,
in this study, maximum number of these cases turned out to
be normocellular on bone marrow examination. This cleatly
indicates the importance of bone marrow examination even if
there is high clinico-radiological suspicion of NHL. Suspicion
of multiple myeloma and myeloproliferative neoplasms was
another common indication for bone marrow examination in
this study. This observation varies in general population where
acute leukaemia and lymphoma are considered to be more
common indications for bone marrow examination. Apart
from normocellular marrow, the most common pathological
diagnosis that was observed in this study was nutritional anaemia
with iron deficiency anaemia being the most common anaemia.
This suggests that geriatric population in this north Himalayan
region suffers commonly from iron deficiency anaemia. Another
study from India has also observed dimorphic anaemia due to
megaloblastic and micronormoblastic erythropoiesis as the most
common diagnosis on bone marrow in geriatric population.!
However, megaloblastic or dimorphic anaemia was less common
than iron deficiency in this study which may be due to dietary
habits of the population in this area. Thus, the observed findings
would be of immense help to the physicians practising primary
care in this area for the proper management of anaemia in
elderly patients. This would also be useful in avoiding irrelevant
diagnostic work ups and unnecessary financial burden on the
patients. In addition, the primary care physicians who are the first
contact persons with the general population may also be helpful in
avoiding further complications of anaemia by simply preventing
iron deficiency. Apart from dietary deficiency, western literature
reports that medications (salicylic acid, oral anticoagulants),
gastrointestinal bleeds due to carcinoma are other important
causes of iron deficiency anaemia in eldetly.”) Manion e# /. in their
study from USA observed myelodysplastic syndrome (MDS) as
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the most common specific diagnosis in patients above 85 years of
age on bone marrow biopsy.! Previously also it has been reported
that minor dysplastic changes are frequently observed on bone
marrow aspirate in elderly patients without haematological
diseases.'""! However, this study obsetrved that minimal dysplasia
and diagnosis of MDS on bone marrow was observed in only
2 cases (1.2%) while another study from India did not observe
any case of MDS in eldetly population.l”! This shows the vatiation
of specific bone marrow diagnosis in geriatric population in
different regions of the world. A number of methods can
be used to assess frailty in older patients with haematological
malignancies, including the cardiovascular health study frailty
screening measure, the FRAIL (fatigue, resistance, ambulation,
illnesses and loss of weight) questionnaire, the clinical frailty scale
and the Gérontopole Frailty Screening Tool.'" In addition, it has
also been reported that efficacy of tyrosine kinase inhibitors is
independent of age.'"

Chronic lymphocytic leukaemia (CLL) which is common in old
age was not observed in this study as diagnosis was based on
peripheral smear examination and flow cytometry. The bone
marrow examination was required in only single case for its
follow-up. Similar findings have also been observed in previous
study where bone marrow biopsy was done in only 2 cases of
CLL for follow-up and staging."”

Another important feature that was observed in this study was
that there were significant number of cases (13 cases) which were
inadequate on bone marrow aspiration but specific diagnosis was
provided on biopsy [Table 3]. This suggests that bone marrow
aspiration should be combined with biopsy to arrive at a final
diagnosis. Although, previously it has been suggested that in
geriatric patients there may be increased morbidity from bone
marrow biopsy due to age-related frailty but data related to it is
minimal.P! In this study also all the 146 eldetly patients in whom
bone marrow biopsy was done, none of the case showed any
significant complication.

Metastasis was observed in eight cases with the most common
metastasis being from prostatic adenocarcinoma. There was
a single case of metastatic carcinoma which was missed on
aspirate but the biopsy revealed a small cluster of metastatic
adenocarcinoma. This again highlights the importance of biopsy
and it is suggested that it should be done bilaterally on posterior
superior iliac spine to avoid missing the metastatic cells. Singh
et al. concluded that age-associated increase in metastasis is
associated with bone marrow vascular niche and can be managed
by targeting angioctine signals.?

A single case of leishmaniasis was also observed in a 61-year-old
male even though it is considered to be non-endemic in this
region. Therefore, Leishmania donovani bodies should also be
vigilantly searched in the bone marrow in geriatric population
even in clinically unsuspected cases from non-endemic areas. Itis
important that family medicine and primary care practitioners
should also search for leishmaniasis in differential diagnosis
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even in non-endemic areas. Previous studies have meticulously
described the common, uncommon and atypical features of bone
marrow examination in cases of leishmaniasis from non-endemic

regions.”!

Conclusion

Bone marrow examination is an important diagnostic modality
in geriatric population in evaluating haematological and
non-haematological diseases even in clinically unsuspected
cases. Nutritional anaemia particularly iron deficiency anaemia
is the most common diagnosis on bone marrow examination
indicating the importance of nutritional therapy in the elderly
population of this region. Bone marrow biopsy proves to be an
important adjunct to aspiration in precise diagnosis with minimal
complications. The awareness of bone marrow findings would
not only be helpful to clinicians and pathologists but also provide
valuable information to the policymakers to improve the quality
of health in the geriatric population of this area.
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