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Abstract

Introduction: Pancytopenia is a common and alarming conditimoemtered by clinicians. We had studied the ddihic
presentation, laboratory investigations and varietislogies of PancytopeniaMaterial and Methods. Study was
carried out in a tertiary care centre in westerhidnA total of 102 patients fulfilling the criteriof pancytopenia were
enrolled and studiedResults and conclusion: Megaloblastic anemia was commonest cause of papenita. Easy
fatigability and pallor were commonest symptoms aigghs respectively. Maximum bleeding manifestatiarere seen

in aplastic anemia and Myelodysplastic syndrome.
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I ntroduction

A wide spectrum of primary and secondary disorders
affect the bone marrow and may manifest with
pancytopenia [1]. Pancytopenia could present with
normocellular, hypocellular or hypercelluar marras
seen in various conditions like infections, toxins,
malignant infiltration, dysplasia, peripheral
sequestration of blood cells, etc.

Pancytopenia can present with a wide spectrum of
symptoms ranging from fatigue to life threatening
bleeding manifestations depending on the underlying
etiology and severity of pancytopenia. The studysai

at describing the clinical signs and symptoms, lab
investigation and etiologies in cases of pancyt@en

Most of studies in India used following values for
diagnosis of Pancytopenia [2,3]

» Hemoglobin <10 gm%
» Total leukocyte count less than 3500/cmm
* Platelet count less than 1,00,000/cmm

Above mentioned values of hemoglobin, total leukecy
count and platelet counts are used as diagnosteziar

for pancytopenia in our study.
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Study Design: The one year prospective observational
study was done in a premier tertiary care teaching
hospital.

Inclusion Crieteria

* Indoor patients with pancytopenia (Hemoglobin <10
gm%, Total leukocyte count less than 3500/cmm,
Platelet count less than 1,00,000/cmm)

» Age more than 12 years.

» Willing to give consent.

Exclusion Crieteria

 Patients on Chemotherapy

Individual patients were asked detail history about
symptoms, past history, personal habits. Detailed
physical examination including general and systemic
examination werecarried out and entered in the
proforma.

The routine and specific investigation done atrdison
of treating physician was noted. Prognosis in teohs

in-hospital mortality was assessed.

Unpaired T test and other relevant statisticalstegtre
applied for statistical analysis.
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Result and Analysis

Our study comprised of 102 patients ranging fromy&ars to 65 years of age, youngest being 13 yamatoldest 65
years old. Maximum patients of pancytopenia werbatween 21 -30 years of age 33.3% (34/102) foltbiwe 31-40
year 30.4% (31/102), 12- 20 year age group had%a314/102) and only 2.9% (3/102) were having ageentban 60
year. Mean age in our study was 32.8 years.

Distribution of etiology for pancytopenia in ouudy is given in Table 01.

Table 1: Distribution of cases of pancytopenia according to etiology.

Disgnosis No. of Cases Per cent
ALL 2 2.0
AML 9 8.8
Aplastic Anemia 20 19.6
CLD 3 29
Dengue 1 1.0
Enteric fever 1 1.0
HCV 1 1.0
Disseminated tuberculosis 1 1.0
Malaria 7 6.9
MDS 6 5.9
Megaloblastic anemia 44 43.1
Multiple myeloma 1 1.0
NHL 1 1.0
RA 1.0
SLE 3.9
Total 102 100.0

Megaloblastic anemia was the most common etioldggamcytopenia seen in 44 out of 102 patients @3.ih our
study followed by aplastic anemia (19.6%),

Patients with Dengue with Hemophagocytic LymphosigaHLH), Enteric fever, Hepatitis C Virus (HCVglated
hepatitis, disseminated tuberculosis, multiple roye, Non Hodgkin Lymphoma (NHL), Rheumatoid Artisri{fRA)
[Methotrexate induced] had pancytopenia in 1% sEseeach.

In our study 3 patients had tuberculosis of whichad Illeocaecal tuberculosis who presented as wigigatic anemia
hence included in megaloblastic anemia, the thind@n had disseminated tuberculosis hence keps@gaaate etiology.
Amongst 3 Chronic Liver Disease (CLD) patientsad lpancytopenia presumably due to hypersplenisnttanthird
one had CLD secondary to hepatitis B and hep&itigal infections with chronic kidney disease.

Gender wise distribution of etiology is given inbla2.
Male preponderance was seen in Megaloblastic aneddate Myeloid Leukemia, CLD, Multiple myeloma,

disseminated tuberculosis.

Female cases were more than males in aplastic an@mii Myelodysplastic syndrome (MDS). Acute Lymphstic
Leukemia (ALL) was equally seen in male and fem@tents; one patient each. Enteric fever, HCVteeladhepatitis,
NHL, RA, SLE were seen only in female patients um study.
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Table-2: Gender wise distribution of patient of pancytopenia as per etiology.
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Diagnosis

Female

Male

Total No

ALL

1

2

AML

3

2

Aplastic Anemia

11

20

CLD

Dengue

Enteric fever

HCV

Disseminated tuberculosis

Malaria

MDS

Megaloblastic anemia

Multiple myeloma

NHL

RA

SLE

Total

46

102

Table-3: Distribution of cases pancytopenia according to symptoms.

Symptoms

Total

Per centage

Easy fatigability

100

98.0

Edema feet

6

59

Fever

34

33.3

Oral ulcer

10

9.8

Petechie bleeding gum other
bleeding manifestation

15

14.7

Loss of appetite

65

63.7

Commonest symptom in our study was easy fatiguglsien in 98%, followed by loss of appetite in788, fever in
33.3%, bleeding in 14.7%. Edema feet observedast leumber of patients (5.9%).

Table-4: Distribution of cases pancytopenia according to signs.

Signs Total Per centage
Fever 36 35.29
Pallor 100 98
Bleeding manifestation 14 13.73
Knuckle pigmentation 11 10.78
Lymphadenopathy 5 4.90
Icterus 5 4.90
Oral Candidiasis 6 5.88
Sternal tenderness 6 5.88
Hepatomegaly 4 3.92
Splenomegaly 11 10.78
Edema feet 10 10.2
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Commonest sign encountered in our study was pa#en in 100 patients [98%]. This was followed byefein 36
patients i.e., 35.29%, of these, 12 patients hathfattious disease, 9 patients had hematologiadigmancy, 7 had
Aplastic anemia, 4 had an autoimmune disease, 3rteghloblastic anemia and 1 had disseminated tulosis. Oral
candidiasis was seen in 5.8% of patients, all efrtthad fever and had a hematological malignancien®megaly and
knuckle pigmentation was seen in 10% of patienth.e@he least common sign was hepatomegaly se2® patient
[4/102]. Knuckle pigmentation was seen in 11 pasieut of whom 10 patients had megaloblastic anemia

Table-5: Distribution of number of patientsaccording to laboratory parameters.

Hb (gm%) <5 5-75 >7.5 Total

No of Cases 35 (34.3%) 53 (52%) 14 (13.7%) 102 (100%)
WBC (/ cmm) <1500 1500-2500 >2500 Total

No of Cases 27 (26.5%) 38 (37.2%) 37(36.3%) 102 (100%)
Platelet (/cmm) <2000 20000-50000 >50000 Total

No of cases 26 (25.5%) 35(34.3%) 41(40.2%) 102(100%)

In our study maximum number of patients had Hentugldetween 5 -7.5 gm% [52%], followed by Hb< 5 gm%
[34.3%] and Hb>7.5 gm% in 13.7%. Maximum numberpatients had WBC between 1500-2500/cmm [37.2%],
followed by WBC > 2500/cmm [36.3%], WBC <1500/cmm26.5%. Maximum number of patients had platelente
50,000/cmm [40.2%], followed by platelet count beémn 20,000 to 50,000/cmm in 34.3% and platelet so20,000 in
25.5% of patients.

Patients with primary hematological spectrum ofdies [ N=40, ALL -2, AML -9, Aplastic anemia-20D8-6, NHL-
1, Multiple myeloma-1, HLH in dengue -1] 47.5% hddmoglobin less than 5 gm% and 50% had Hemoglosiwden
5-7.5 gm% and only one patient of AML had Hemogtoimiore than 7.5 gm%.

In patients of Aplastic anemia hemoglobin <5 gm% waen in 45% and between 5-7.5gm% was seen ireBf%one
of them had Hb> 7.5 gm%. In megaloblastic anemigimam number of patients, 54.4% had Hemoglobin betw5-
7.5 gm%. Even though the number of patients of Aldd disseminated tuberculosis were low i.e. 2 angsfectively
all had hemoglobin less than 5 gm%

All patients having mortality had Hb< 5gm%. On caripg mean Hb of expired group and survived grough w
mortality, there is significant mortality with lolemoglobin (p value<0.001 by unpaired t test).

Patients of MDS had lowest mean platelet count R500/cmm, followed by aplastic anemia i.e. 25g8&0n, ALL
28000 and AML 38778/cmm. Maximum mean platelet ¢caves seen in CLD i.e. 71000/cmm and megaloblastemia
58864/cmm.

Most common cause of megaloblastic anemia in awdystvas vegetarian diet [75%] leading to deficienéwitamin
B12 and/or Folic acid. chronic alcoholism [13%] ve&sond common cause of megaloblastic anemia. ©#uses were
lleocaecal tuberculosis 4.6% leading to Vitamin Bfflabsorption. Patients of pernicious anemia, Hilth
megaloblastic anemia, HIV with alcoholic intake sisng megaloblastic anemia formed 2.2% of the siyiyup each.
Mortality in patients with pancytopenia is showrtable 06.

Table-6: Mortality in cases of pancytopenia.

Outcome No. of cases Per centage (%)
Expired 6 5.9
Survived 96 94.1
Total 102 100.0
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Table 06 Mortality in patients with pancytopenia: Out of 102 patients in our study 6 patients expinedce total
mortality was 5.9%. Among the 6 patients 3 belongpedplastic anemia [3 /6], followed by one eaclpafients having
ALL, AML and MDS. Amongst patients with aplasticeania mortality was seen in 15% of patients. Amoatents
ALL, AML and MDS mortality was seen in 50%, 11% %6®f patients respectively.

Discussion

Pancytopenia is a common and serious hematologicdlem. The aetiology for pancytopenia varies Widkpending
on age and geographical distribution. Though extenstudies and guidelines are available for déffieretiologies like
aplastic anemia and myelodysplastic anemia, guideland studies on pancytopenia are few.

The commonest cause of pancytopenia in our studymnaegaloblastic anemia. We found that megaloblastignia was
also the commonest cause in many other Indianestudie Tilak et al [2], Khodke et al [3], SeemaeBal [6], B N

Gayathri et al [7], Doshi et al [8] Bhaskar B £f3 as mentioned in table 07 below. In one stbghKhanduri U, et al
[10] out of 175 patients with megaloblastic ane®226 of patients had pancytopenia. Megaloblastiarémeisually
results from deficiency of Vitamin B12 or Folic dar a deficiency in their metabolism [11].

Vitamin B12 is a water soluble vitamin with recommded daily requirement of 1-3 microgram (mcg) fadults [12].
Humans receive B12 exclusively from the diet. Misat good source of B12 with 10mcg/100 gm of weigbther
sources include egg yolk and fish. Dietary habitdoos and poverty are responsible for majoritpvagdmin B12
deficiency cases.

Vegetarians and vegans form a good number of Inggulation reflecting high number of megaloblastiemia in our
study. Patients with severe B12 deficiency shoelckive parenteral 1mg of cobalamin daily for 1 wehkg twice

weekly for one week thereafter followed by 1 mgrgwseek for 4 weeks. This is to be followed by 1mghth for life

for malabsorption or lifelong 10 mg orally for nitiknal deficiency. In other Indian study conducteg Santra G et al
[13] in West Bengal the commonest cause was Aglastemia [20.7%)] this could be explained by abuhdaa food
intake in West Bengal reducing the incidence o&Niin B12 deficiency.

A Jain et al [14] reported hypersplenism as the roomest cause among 250 cases in southern Maharashing to
high cases of CLD in their study. In most studiesducted in western countries, aplastic anemiath@snajor cause of
pancytopenia. On comparing international datalternational Agranulocytosis and Aplastic anentiadg [4] aplastic
anemia [52.7%)] was the major etiology while in gtedy conducted by Keisu et al [5] neoplastic dissaand radiation
[32%] were the commonest cause of pancytopenié, siaties were conducted in Israel and Europe.

Aplastic anemia seen in 19.6% of patients in oudtwas the second most common etiology. In othdiah studies
like Santra G et al [13]. Doshi et al [8]. Bhaskaral [9]. CLD [11.7%], infectious diseases [20%damalaria [19%]
were the second most common causes respectiveturistudy CLD, infectious diseases including malarere 2.9%
and 8.5% respectively though malaria is endemidlinmbai. Aplastic anemia is charecterised by parmsméa with a
hypocellular marrow without any abnormal fibrosidrdiltrates.

Majority of the cases are idiopathic and the regtresent inherited or genetic bone marrow failyredeome. It is
important to rule out PNH and MDS in patients ofaafic anemia. Patients of aplastic anemia regsingportive
treatment like blood and platelet transfusion [IBimunosuppressive therapy is recommended for roare AA
requiring treatment, treatment of severe or verese AA not having matched hematopoietic stemaefior or patients
older than 50 years. Horse ATG and Cyclosporinetfzgepreferred immunosuppressive drugs. Hematapattm cell
transplant should be considered in younger pati¢tig.

Hematological malignancies including AML, ALL, NHand multiple myeloma were seen in 13 out of 10Z2sas
Infective etiologies were other important factansour studies with malaria causing pancytopeni8 of the patients.
Malaria can cause pancytopenia as a result of haispIDIC, bone marrow necrosis, hemophagocytasigairment of
marrow function, hypersplenism or direct bone mariovasion by the parasite. Hamid et al. reportggehsplenism
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(28%) and malaria (17.3%) to be the two most comwearses of pancytopenia contributing for more #&%b of cases
in his study of 75 pancytopenia patients. [16].shenaniasis constituted about 13.58% of total cakesincytopenia in
study by Dasgupta [17], similar results were seemfother studies from other parts of India, [18\ever none of our
patients had leishmaniasis. Dengue fever is anathvmon infection causing pancytopenia, thoughais ween in only
one patient during our study, it will be interegtito study leucopenia and thrombocytopenia (Biogto@) as
hemoconcentration is commonly encountered in Defgner [19].

Table-7
Sr. | Study/Year Coun [No.of| Commonest Second M ost M ost 2nd
No Try |Cases Cause common common common most
cause presenting sgn common
symptom sign
1 Keisu et al Israel | 100 Neoplastic Aplastic - - -
(1990) And diseases and | anemia[ 19%]
Euro Pe radiation [32%)]
2 Khodke et India 50 Megaloblastic Aplastic - - -
al (2002) Anemia anemia[14%]
[44%]
3 Seema B etal India 137 | Megaloblastic Aplastic - - -
(2006) Anemia anemia[9.4%)]
[56.9 %]
4 | BN Gayathri et| India 104 | Megaloblastic Aplastic Generalised Pallor Fever
a (2005-07% Anemia Anemia weakness [100%)] | [38.46%]
[74%)] [18.26%] [100%]
5 Santra B et al India 111| Aplastic anemia)] CLD[ 11.7%] | Generalised Generalised Splenom
(2010 [20.7%] Weakness | Weaknesy €galy
[50%] [50%] | [44.14%]
6 Doshi D et India 100| Megaloblastic | Infectious[20 Lethargy Pallor | Bleeding
al(201) anemia %] [70%] [100%)]
[45%]
7 Vandana India 80 Megaloblatic Aplastic - Pallor Fever
Raphael et al anemia [41.2%)] anemia [100%)] | [42.5%]
(2007-09) [8.7%]
8 Bhaskar B et India 100| Megaloblastic | Malaria [19%] - Pallor | Splenom
al(2011 Anemia [100%] egaly
[37%)] [70%]
9 In our study India 102 | Megaloblastic Aplastic Easy Easy Fever
(2013 anemia [43.1%] Anemia fatiguability | fatiguability [35.29%]
[19.6%)] [98%] [98%]

SLE is another important etiology in our study,rs@e4 out of 102 subjects and all of them weredks. Bone marrow
may be target organ in SLE [20]. Pereira et alisti@1 patients of SLE with peripheral cytopenin,mne marrow
biopsy they found global hypocellularity and insed reticulin proliferation as the commonest firgdifi20] Drug
induced pancytopenia should be considered andaél datg history should be elicited.
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Common over the counter drugs like ibuprofen ceso alause pancytopenia. Organophosphorus exposdotoxic
drugs, chloramphenicol, methotrexate, phenytoircaremonly implicated [21].

Pancytopenia in Indian setting is mostly due toigernbecause mainly megaloblastic anemia secondari2
deficiency caused either by dietary deficiency matable condition for example tuberculosis. Emjzhas dietary

awareness and supplements wherever required mayetuce the incidence of pancytopenia and refaiaiolems.
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