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Abstract

Pancytopenia is a clinicopathological entity which is commonly encountered in clinical practice. Since it is
a striking feature for many serious clinical disorders, a proper intervention is required to avoid
complications in these patients.

Objectives: To evaluate different conditions causing pancytopenia on the basis of clinic-hematological
parameters.

Material and Methods: A Prospective study was conducted in the department of Pathology in
TMMC&RC, Moradabad during the period of August 2015-August 2016. 100 Pancytopenic patients were
evaluated on clinical and hematological background.

Result: Among 100 cases study, age ranged from 2-75 years with mean age of 38 years and male
predominance. Most of the patients present with pallor, generalized weakness and fever.
Hepatospleenomegaly followed by generalized weakness and bony tenderness were observed as physical
findings. Megaloblastic anemia was the predominant finding in various causes of pancytopenia followed by
mixed nutritional anemia, hypoplastic anemia, acute leukemia and reactive plasmacytosis.

Conclusion: This study shows that detailed hematological investigations along with bone marrow
examination, is helpful to rule out the various causes of pancytopenia for further management in
appropriate time.

Introduction with  different clinical manifestations, the
Pancytopenia may suggest serious clinic- underlying pathology of pancytopenia determines
hematological entity and is defined by the management and prognosis of the patients.

simultaneous presence of anemia, leucopenia and
thrombocytopenial*?. The condition may result
from many disease processes-primarily or
secondarily involving the bone marrow like
infection, toxins, malignant cell infiltration,
chemotherapies and radiation!?. Patient present

Bone Marrow examination is extremely helpful in
evaluating pancytopenic patients. This study was
conducted with the objective to obtain detailed
clinic-hematological spectrum of the common
disorders presenting with pancytopenia.
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Material and Methods

The present study was carried out over a period of
August 2015-August 2016, at hematology
laboratory, Department of Pathology at TMMC &
RC, Moradabad. Total number of 100 patients of
all the age groups and both sexes were involved.

Inclusion Criteria: Inclusion Criteria were
presence of all 3 of the following:-

Hb<9gm/dl,

WBC count <4000/cumm

Platelet count <10000/cumm

Exclusion criteria: Patients who were receiving
chemotherapy or radiotherapy for malignancies
including leukemia were excluded.

Two Millilitres of EDTA anticoagulant blood
sample was collected and processed through 6-
part Sysmex XN-350 automated hematology-
analyser.  Hematological — parameters  were
evaluated along with peripheral smear and bone
marrow examination.

Result

This study includes 100 patients who presented
with pancytopenia. Among them 54 are males and
46 are females with male to female ratio of 1.2:1.
Age of the patients ranged from 2-75 years with a
mean age of 38. No familial disease was observed
in association with pancytopenia.

The most common clinical findings in our study
was pallor and generalized weakness which were
observed in all cases. Other findings include fever,
breathlessness, weight loss. Hepatosplenomegaly
was seen in most cases of megaloblastic anemia
followed by leukemia, sub leukemic leukemia,
idiopathic thrombocytopenic purpura and malaria.
Generalised lymphadenopathy was observed in
patients of leukemia and sub leukemic leukemia.
Bony tenderness was seen in cases of Multiple
myeloma.

Table No 1 Presenting complaints and physical
findings in panctyopenic patients

Presenting Complaints and No. Of Percentage
Physical Findings Cases (%)
Pallor 100 100
Generalised Weakness 100 100
Fever 45 45
Breathlessness 48 48
Weight Loss 10 10
Spleenomegaly 39 39
Hepatomegaly 22 22
Lymphadenopathy 01 01
Bleeding Manifestations 01 01
Bony Tenderness 03 03

The most common finding in our study was
megaloblastic anemia which was observed in 42%
of cases with age ranging from 7 to 46 years.
Majority of patients complain of generalized
weakness, 6 patients present with chronic diarrhea
and 2 with neurological deficits. Bone marrow
examination was done for confirmation of
megaloblastic blood picture in peripheral blood in
the cases where ever possible which showed
erythroid hyperplasia with megaloblastic changes
showing open sieve like chromatin. Giant
metamyelocytes and band forms are also seen.
Mixed nutritional deficiency was observed in 25%
of cases. Out of these 16 were males and 9 were
females with their age ranging from 2 to 75 years.
Bone Marrow of such patients show
micronormoblastic and megaloblastic picture.
[Figurel(a)]. [Figurel (b)]

Aplastic anemia was observed in 7% of cases. Out
of which , 5 were males and 2 were females with
their age ranging from 8 to 55 years. Bone
marrow examination confirms diagnosis in all the
cases with 5 cases of idiopathic origin and 1 case
each of viral infection and hyperthyroidism.
[Figure2]

We found 7 cases of acute leukemia after
performing bone marrow examination in cases of
pancytopenia. Their age ranged from 17 to 45
years. Bone Marrow was hypercellular with
majority of cells were of blast origin with
suppressed erythropoiesis and megakaryopoiesis.
[Figure3]
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1 case each of metastatic adenocarcinoma, ITP
and granulomatous inflammation were noted on
bone marrow examination.

7 cases of pancytopenia showed increase in the
plasma cell out of which 2 showed on bone
marrow examination —abnormal proliferation of
plasma cells involving more than 50% of marrow
cell.

We found 2 cases of pancytopenia which on
peripheral smear showed rings and banana shaped
gametocytes of P. falciparum. [Figure 4]

Table No. 2: Shows Distribution of various
causes of Pancytopenia

Causes of Pancytopenia No. Of
Cases
Megaloblastic Anemia 42
Mixed Nutritional Anemia 25
Normal cases 09
Hypoplastic/ Aplastic Anemia 07
Acute Leukemia 07
Reactive Plasmacytosis 05
Multiple Myeloma 02
Metastatic Adenocarcinoma 01
Idiopathic Thrombocytopenic 01
Purpura
Granulomatous 01
Malaria 02

~ £

Figurel1[a] Pancytopenic smear showing
hypersegmented neutrophils.

Figure 1(b) Bone marrow smear showing
megaloblasts, giant metamyelocyte and
giant band form.

Bone marrow showing hypocellularity
with increased fatty tissue. Figure2
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Bone marrow showing increased cellularity
composed of mainly blasts . Figure3
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Pancytopenicsmear showing gametocytes
of Plasmodium falciparum.Figure4

Discussion

Total no. of 100 cases of pancytopenia were
studied. Age, gender wise incidence, clinical
complaints and hematological investigations and
causes of pancytopenia were studied in all cases
and their observations were compared with those
of other studies.

In our study, the age of the patient ranged from 2
to 75 years with a mean age of 38 years with male
to female ratio which is comparable with other
studies.
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Table No. 3: Shows Comparison of Age and Sex Distribution with Other studies of Pancytopenia
Authors No. Of Cases Age Range (years) Male:Female (Ratio)
Tilak et al'™ 1999 77 5-70 1.14:1
Khodke K et al'? 2001 50 3-69 1.3:1
Khunger JM et al®2002 200 2-70 1.2:1
Present Study 100 2-75 1.2:1

The most common clinical complaints in our
study was generalized weakness and pallor
(100%) cases followed by breathlessness (48%)
and fever (45%).

Breathlessness (48%) and generalized weakness
(100%) were the common manifestation and
pallor was present in all the cases. These findings
were similar to the findings of Menon et al and
sweta et al.

Table No.4: Comparison Of Peripheral Blood findings with those in other studies. A:-Present Study, B:-

Khunger JM et al study,C:-Tilak et al study.

Diseases Total No. Of Cases | Anisopoikilocytosis Hypersegmented Relative
Neutrophils Lymphocytosis
A B C A B C A B C A B C
Megaloblastic Anemia | 42 | 144 53 40 140 | 51 38 -- 45 05 | 14 07
Aplastic Anemia 07 28 06 02 02 | 02 -- -- -- 01 | 24 03
Subleukemic Leukemia | 07 10 01 02 01 | 01 -- -- -- -- -- --

In the present study anisopoikilocytosis were
noted in 78.6% of cases which is compared with
Tilak et al.

Hypersegmentation was demonstrated in 67.8% of
cases which is again comparable with that of Tilak
et al. However khunger JM et al shows no

hypersegmented neutrophils
anemia. Relative
aplastic anemia was seen in 14.3% cases in our
study compared to Tilak et al (7%) and Khunger

et al (14%).

Table 5: Shows various causes of Pancytopenia compared to those in other studies.

lymphocytosis

in  megaloblastic
in cases of

Causes Khunger IM et | Khodke etall? | Tilak etal™ | Present Study
al®2002 2001 1999
Megaloblastic Anemia 144 22 53 42
Mixed Nutritional Anemia -- -- -- 25
Aplastic Anemia 28 07 07 07
Subleukemic Leukemia 10 01 01 07
Reactive Plasmacytosis -- -- -- 05
Multiple Myeloma 02 02 01 02
Marrow Metastasis (Adenocarcinoma) -- -- -- 01
Idiopathic Thrombocytopenic Purpura -- -- -- 01
Granulomatous 01 01 01 01
Malaria 02 -- 03 02

The commonest case of pancytopenia was found
to be megaloblastic anemia in our study. Similar
findings were observed in other studies conducted
in India which shows high prevalence of
nutritional anemia in Indian population, which is
in contrast with the studies conducted throughout
the world which shows commonest cause of
pancytopenia was Aplastic Anemia.

Incidence of megaloblastic anemia was 42% in
our study which is comparable with the other
studies shown in the table. All these studies have
been done in India which show common findings
Megaloblastic anemia as a major cause of
Pancytopenia.

We encountered 7% cases of subleukemic
leukemia compared to 5% cases reported by
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Khunger JM et al, Kumar R et al. 12% cases of
aleukemic leukemia. Pancytopenia was the
common feature in our study which correlates
with other other study. On further work up by
bone marrow aspiration acute leukemia was
diagnosed.

In our study, incidence of aplastic anemia among
pancytopenic patients was 7% which is compa-
rable with other studies as shown in table no. 3
We encountered 2 cases of Multiple myeloma in
our study constituting 2% of the total cases which
is comparable with the other studies as shown in
the table. Patients presented with generalized
weakness, bony tenderness and raised ESR. On
bone marrow aspiration, plasmablasts were seen
with increase N:C ratio. Multi and binucleated
plasma cells were also seen with more than 50%
involvement of the bone marrow.

We found 2 cases of malaria in our study
constituting 2% of the total cases which is
comparable with the other studies done by
Khunger JM et al and Tilak et al who have
reported incidences of 1% and 3.9% respectively.
We have reported 5 cases of reactive
plasmacytosis and one case of ITP and marrow
metastasis of adenocarcinoma which have not
been reported by the studies done by Khunger JM
et al, Khodke K et al and Tilak et al.

1% case of granulomatous lesion of bone marrow
was reported in our study which is comparable
with the other studies done by Khunger JM et al,
Khodke K et al and Tilak et al. These 3 studies
reported as disseminated tuberculosis. Our study
could not confirm the various etiologies of
granulomatous lesion of bone marrow, so
considering the tuberculosis as the most common
entity we categorised our granulomatous lesion in
that category.

Conclusion

It is a common hematological problem we
consider on clinical grounds in patients presenting
with unexplained anemia, fever and bleeding
disorders. In our study megaloblastic anemia was
the most common cause followed by the aplastic

anemia and sub leukemic leukemia. Uncommon
cases of pancytopenia include multiple myeloma,
marrow  metastasis, ITP, malaria  and
granulomatous. Our study concludes that
preliminary hematological investigations along
with  bone marrow examination helps in
identifying the disease processes in pancytopenic
patients and helpful in further management in
such cases. Since in our study megaloblastic
anemia is the most common finding which is due
to nutritional status of the patients, so
supplementation of vitamin B12 and folic acid is
considered to be an important intervention to
avoid occurrence of such disease.
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