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INTRODUCTION 
White blood form one of the important 

body. They are responsible for fighting bacteria, viruses, 

fungi and parasites. Normal leucocyte count in human 

body is 4500mm
3
 to 11000mm

3
. Leucopenia can occur 

due to three mechanisms, either an increased destruction 

of cells or failure of production of WBC or redistribution 

of WBC.
1
 Lymphopenia is less common condition.

most common form of leucopoenia is 

Neutropenia is said to be present when

neutrophil count is < 1500mm
3
. The severity depends on 

the absolute neutrophil count, bone marrow reserve for 

neutrophils and the duration of neutrophilia. A falling 

neutrophil count or a significant decrease in neutrophil
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 defence of our 

body. They are responsible for fighting bacteria, viruses, 

count in human 

Leucopenia can occur 

due to three mechanisms, either an increased destruction 

or redistribution 

Lymphopenia is less common condition.The 

most common form of leucopoenia is neutropenia. 

when absolute 

. The severity depends on 

the absolute neutrophil count, bone marrow reserve for 

neutrophils and the duration of neutrophilia. A falling 

cant decrease in neutrophil 

count in the setting of infections or other bone marrow 

stress carries high risk of complications than a stable 

chronically low neutrophil count over many months that 

rises significantly in response to infection.

is a decrease in circulating neutrophils in the nonmarginal 

pool, which constitutes 4-5% of total body neutrophil 

stores.
4
 Most of the neutrophils are contained in the bone 

marrow, either as mitotically active (one third) or 

postmitotic mature cells (two t

agranulocytosis is used to communicate a more severe 

subset of neutropenia. Agranulocytosis refers to a virtual 

absence of neutrophils in peripheral blood. It is usually 

applied to cases in which the ANC is lower than 

100/µL.
7,8,9,10 Present study reveals pattern of leucopenia 

observed in indoor patients of a tertiary medical institute 

in response to various infections, bone marrow diseases 

and drugs administered. 
 

MATERIALS AND METHODS
All indoor patients admitted in a medical ward 

intensive care unit of a teriary care institute over 18 

months were screened for leucocyte counts. Patients 

presenting with or developed WBC count 4500mm

less were included in the study. A total of 155 patients 

fulfilled the criteria. They were eval

features and laboratory parameters. Careful history was 
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count in the setting of infections or other bone marrow 

stress carries high risk of complications than a stable 

chronically low neutrophil count over many months that 

rises significantly in response to infection.
2,3 Neutropenia 

is a decrease in circulating neutrophils in the nonmarginal 

5% of total body neutrophil 

Most of the neutrophils are contained in the bone 

marrow, either as mitotically active (one third) or 

postmitotic mature cells (two thirds).
5,6,7

 The term 

agranulocytosis is used to communicate a more severe 

subset of neutropenia. Agranulocytosis refers to a virtual 

absence of neutrophils in peripheral blood. It is usually 

applied to cases in which the ANC is lower than 

Present study reveals pattern of leucopenia 

observed in indoor patients of a tertiary medical institute 

in response to various infections, bone marrow diseases 

MATERIALS AND METHODS 
All indoor patients admitted in a medical ward and 

intensive care unit of a teriary care institute over 18 

months were screened for leucocyte counts. Patients 

presenting with or developed WBC count 4500mm
3
or 

less were included in the study. A total of 155 patients 

fulfilled the criteria. They were evaluated for clinical 

features and laboratory parameters. Careful history was 
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taken for duration of symptoms, history of previous 

illness and drug consumption. Detailed clinical 

examination was done followed by investigations as CBC 

with reticulocyte count, liver function tests, renal function 

tests, chest radiograph, ultrasonography of abdomen, 

High resolution CT scan chest
*
, Bone marrow biopsy*, 

urine or blood culture sensitivity*( Investigations done in 

indicated patients only). This project was ethically 

approved by Institutional ethical committee. 

  

RESULTS  
155 patient were included in study. 65.2% were male and 

34.8% were female. Maximum (35.5%) of the cases were 

in 20-29 years of age group. Cases included were having 

either febrile illness, sepsis syndrome, drug induced 

leucopenia, autoimmune diseases, bone marrow 

disorders, chemotherapy induced leucopoenia, 

hyperspleenism and megaloblastic anaemia. 58.7% of the 

cases were symptomatic for less than 8 days prior of 

admission. Duration of indoor admission is as shown in 

table 1. 116 (74.8%) patients presented were diagnosed to 

have non-haematological conditions and 39 (25.2%) 

patients had haematological diseases. Among non-

haematological causes fever related leukopenia was most 

common.(Table1) 30.2% patients had malaria. 21.2% 

patient had Plasmodium Vivax Malaria and 9% patient 

had Plasmodium Falciparum Malaria. 4.5% patients with 

fever remained undiagnosed. 1.9% patients presented 

with septicaemia. 9.6% patients had developed 

leucopenia secondary to hypersplenism. 11.6% patient 

presented with megaloblastic anemia. 7% patient had 

aplastic anemia. 13 (11.0%) of patients gave history of 

drug intake which was responsible for their leucopenia. 

Among them were 4 patients of ALL, 1 patient of AML, 

1 patient of CLL and 2 patients of lymphoma who had 

received chemotherapy. 1 patient was taking 

Methotrexate for rheumatoid arthritis. 1 patient had 

developed leukopenia following injection Linezolid. 3 

patients were HIV infected and they were receiving 

Zidovudine. 69.0% of the patients presented with fever. 

Mean duration of fever was 6 days.(Table 2) Patient with 

malaria and dengue presented with moderate to high 

grade fever. Patients with chemotherapy induced 

leukopenia and septicaemia had high grade fever. 1.3%of 

the cases had lymphadenopathy. 9.7% of the cases had 

hepatomegaly on the day of admission. 18.1% of the 

cases had splenomegaly. 34.8% of the patients had 

Haemoglobin less than 7gm%. Mean Hemoglobin was 

6.64 gm/dl among the patients with WBC < 500/mm
3
. It 

was significantly less as compare to 11.59 gm/dl and 

11.48 gm/dl in patients who had WBC count in range of 

3001-3500/mm
3
 and 3501-4000/mm

3
 respectively (Table 

no 3). Mean platelet was 93571.43/mm
3
 among the 

patients with WBC < 500/mm
3
. It was significantly less 

as compare to 254666.70/mm
3 

in patients with WBC 

count >4000/mm
3
. [Table No 4] Maximum i.e. 29.7% 

patients had leucocyte cout between 2000 to 2500/mm
3.
 

Out of the total lecopenia patients 59.4% of the patients 

had absolute neutrophil count more than 1500/mm
3 
10.3% 

patient had absolute neutrophil count < 500/mm
3
. Mean 

absolute neutrophil count at day 1 was 1654/mm
3
.At day 

3, mean absolute neutrophil count showed a significant 

rise of 10.5% from baseline.(Table 5,6,7,8) Out of 155 

patients, 56 (33.12%) patients had pancytopenia. All 

patients with aplastic anemia (7%) presented with 

pancytopenia. 12 (7.7%) patients with megaloblastic 

anemia presented with pancytopenia. 9 (5.8%) patients 

with hypersplenism had pancytopenia. 7 (4.5%) patients 

with drug induced leukopenia had pancytopenia.( Table 

1) Bone marrow aspiration and biopsy was done from 

posterior superior iliac spine. Out of 155 patients, bone 

marrow was done in 41 patients in whom there was 

persistence of leucopenia. 12.3% of patient showed 

megaloblastic changes in bone marrow. In 7.7% of the 

patients, bone marrow was hypocellular. Those patients 

with hypocellular marrow took longer time to improve 

and haematological response was delayed. 9.7% of the 

patients had only Splenomegaly, 2.6% of the patients had 

only hepatomegaly and 7.7% of the patients had 

hepatosplenomegaly on ultrasonography. Blood for 

culture and sensitivity was sent in 16 patients who were 

suspected to have infection apart from malaria, dengue, 

leptospirosis. Out of these 2 patient had positive culture. 

Blood culture of one patient showed growth of 

Methicillin Resistant Staphylococcus Aureus while 

another patient was positive for Klebsiella Pneumoniae. 

They were treated with antibiotics according to sensitivity 

report. Both responded to treatment and survived. Out of 

155 patients 13 (8.38%) patients expired. (Table 9)

 

Table 1: Association between diseases, duration of admission and outcome 

Disease Duration of admission Responded No (%) Expired No (%) Patents with pancytopenia 

Drug induced leukopenia 

(N = 13) 

13.08 ± 9.78 

 
10 (76.9 ) 03 (23.1) 7 

Hypersplenism 

(N = 15) 

8.93 ± 3.31 

 
15 (100) - 9 

Autoimmune 

(N = 01) 

9.00 ± 0.00 

 
01 (100) - 0 
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Systemic lupus erythematosis 

(N = 04) 

15.00 ± 13.37 

 
04 (100) - 1 

Megaloblastic Anaemia 

(N = 18) 

7.33 ± 1.57 

 
18 (100) - 12 

Aplastic anaemia 

(N = 11) 

9.09 ± 3.36 

 
11 (100) - 11 

Acute febrile illness 

(N = 07) 

4.57 ± 1.40 

 
06 (85.7) 01 (14.3) 2 

P. vivax Malaria 

(N = 33) 

5.91 ± 1.59 

 
30 (90.9) 03 (09.1) 3 

P.falciparum Malaria 

(N = 14) 

6.14 ± 1.75 

 
12 (85.7) 02 (14.3) 4 

Dengue fever 

(N = 33) 

5.73 ± 1.21 

 
30 (90.9) 03 (09.1) 4 

Septicemia 

(N = 03) 

12.33 ± 7.23 

 
02 (66.7) 01 (33.3) 1 

Myelodysplastic syndrome 

(N = 02) 

11.00 ± 1.41 

 
02 (100) - 1 

Leptospirosis 

(N = 01) 
9.00 ± 0.00 01 (100) - 1 

 

Table 2: Profile of history of fever 

Parameters No. of cases (N = 155) Percentage 

Yes 107 69.0 

No 48 31.0 

 

Figure 1:       Figure 2: 
 

 
Figure 3: 
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Table 3: Association between disease and wbc 

Disease 
Day 1 

( X ±±±± SD) 

Day 3 

( X ±±±± SD) 

Day 7 

( X ±±±± SD) 

Day of discharge 

(N = 155) 

( X ±±±± SD) 

Drug induced leukopenia 

(N = 13) 
2780.77 ± 3245.09 1811.54 ± 1394.95 1642.31± 1206.55 3442.31 ± 2623.12 

Hypersplenism 

(N = 15) 
1917.33 ± 729.14 1913.33 ± 825.37 2240.00 ± 684.31 2846.67 ± 564.25 

Autoimmune 

(N = 01) 
2400.00 ± 0.00 1900.00 ± 0.00 1200.00 ± 0.00 2400.00 ± 0.00 

SLE 

(N = 04) 
3200.00 ± 1516.58 1925.00 ± 537.74 2975.00 ± 1778.34 4625.00 ± 2817.06 

MA 

(N = 18) 
2638.89 ± 589.26 3216.67 ± 602.20 3477.78 ± 809.91 4083.33 ± 705.65 

AA 

(N = 11) 
1610.00 ± 818.47 1660.00 ± 736.66 1670.00 ± 623.70 1810.00 ± 806.16 

AFI 

(N = 07) 
3083.33 ± 624.23 3433.33 ± 647.04 3433.33 ± 647.04 4733.33 ± 744.76 

P. vivax M 

(N = 33) 
2893.94 ± 597.88 3615.15 ± 962.78 3730.30 ± 932.90 4936.36 ± 720.60 

P. falci M 

(N = 14) 
3107.14 ± 579.74 2821.43 ± 1145.68 3178.57 ± 1149.70 4650.00 ± 793.00 

Dengue fever 

(N = 33) 
2590.91 ± 488.85 3184.85 ± 615.49 3230.30 ± 603.37 4590.91 ± 993.84 

Septicemia 

(N = 03) 
300.00 ± 0.00 866.67 ± 577.35 1466.67 ± 1101.51 3000.00 ± 2424.87 

Myelodysplastic syndrome 

(N = 02) 
1200.00 ± 1414.21 1600.00 ± 0.00 2350.00 ± 212.13 2600.00 ± 0.00 

Leptospirosis 

(N = 01) 
2300.00 ± 0.00 3100.00 ± 0.00 4500.00 ± 0.00 7000.00 ± 0.00 

 

Table 4: Profile of absolute neutrophil count 

Range No. of cases (N = 155) Percentage 

< 500 16 10.3 

500-1000 12 07.7 

1001-1500 35 22.6 

> 1500 92 59.4 

 

Table 5: Change in mean absolute neutrophil count 

Duration Mean absolute neutrophil count ( X ±±±± SD) (N=153) P value 

Day 1 1654.26 ± 897.58  

Day 3 1827.34 ± 829.18  

Day 7 1090.43 ± 1119.57  

Day of discharge 2625.85 ± 1200.78  

Diff (Day 1 – Day 3) 173.08 ± 843.52 *(0.0121) 

Diff (Day 1 – Day 7) -563.83 ± 1428.36 *(0.0000) 

Diff (Day 1 – Day of discharge) 971.59 ± 1221.69 *(0.0000) 

By Student ‘t’ Test *Significant 
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Figure 4: 

 

DISCUSSION AND CONCLUSIONS 
Aim of the present study was to find etiology, clinical 

profile and outcome of patients admitted with leucopenia. 

Also to find out effect of leucopenia on morbidity and 

mortality of patients. 155 patients who had leucopoenia or 

developed leucopoenia after admission were included in 

study. In study done by Lin SF et al 
11

, suggested that 

leucopoenia in dengue fever may be caused by virus-

induced destruction or inhibition of myeloid progenitor 

cells. A study done by Amorosi EL et al 
23

 has shown that 

splenomegaly regardless of etiology, may result in 

neutropenia. The reduction in neutrophil number results 

from spleenic trapping and destruction of leukocyte. The 

severity of neutropenia relates to the size of the spleen 

and the bone marrow’s response to the call for increased 

production. The mechanisms of protracted neutropenia 

involve direct viral infection and damage of 

hematopoietic precursor cells, thus impairing production 

or replacement of granulocytes. Alternatively, 

autoantibody production of antineutrophil antibodies may 

result in protracted, infection-mediated neutropenia. HIV 

infection leads to significant cytopenias, including 

neutropenia, caused by both of these mechanisms. 
12

 

Additional mechanisms associated with bacterial 

infections include direct bone marrow suppression of 

myelopoiesis by toxins derived from the infectious 

organisms, depletion of neutrophil marrow stores by 

release into the circulation, migration of neutrophils to 

sites of infection, and hastened neutrophil destruction by 

the infection via complement activation and by infection-

mediated decreased myeloid growth factor production
13

. 

In Malaria, the marginal granulocyte pools are greatly 

enlarged but circulating pools are reduced, indicating that 

the apparent neutropenia is due to an altered intravascular 

granulocyte distribution. These patients also have reduced 

numbers of mature marrow granulocytes and decreased 

marrow granulocyte reserves.
14 

Autoimmune neutropenia 

is caused by antineutrophil antibodies that facilitated 

phagocytosis of opsonised neutrophils by spleenic 

macrophages. 
22
 Drug induced mechanisms include 

immune-mediated destruction of granulocytes or 

granulocytic precursors, dose-dependent inhibition of 

granulopoiesis, and direct toxic effect on myeloid 

precursors or the marrow microenvironment by the drug 

or its metabolite.
15,16,17

, Zidovudine shows concentration 

dependent suppressive effect on the growth of 

granulocyte-monocyte colony forming unit (CFU-GM) 

derived colonies.
19

 Patient with febrile illness due to 

infections were symptomatic for small duration prior to 

admission as compared to patients with haematological 

diseases. Those with febrile illness like malaria and 

dengue fever had short duration of hospital stay as their 

leucopoenia and other symptoms improved rapidly with 

treatment. Patients with bone marrow involvement and 

those with drug induced leucopoenia required long 

duration of hospital stay. Mean duration of fever was 6 

days. Patient with malaria and dengue presented with 

moderate to high grade fever. Patients with dengue fever 

and malaria had mild hepatomegaly. Patients with 

leukemia had moderate hepatomegaly. Patients with 

dengue fever and malaria had mild splenomegaly and 

those with leukemia had moderate splenomegaly. Patient 

with portal hypertension and chronic liver disease also 

presented with moderate splenomegaly. Hemoglobin less 

than 7gm% was mainly seen in patients with 

megaloblastic anemia and aplastic anemia. Patients with 

fever related leucopoenia had relatively high hemoglobin 

levels. Megaloblastic pancytopenia results from 

deficiencies of vitamin B12 or folic acid. Lack of these 

essential cofactors interferes with nucleic acid synthesis 

of myeloid precursors in the bone marrow and results in 

ineffective granulopoiesis 
18

.Folic acid antagonist like 

Methotrexate also had similar effect. Those patients with 

hypo cellular marrow took longer time to improve and 
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hence mortality is significantly more among patients with 

WBC count < 500/mm
3
. Since haematological response 

was delayed. We found that the patients with WBC count 

in range of 2001-3000/mm
3
 with poor outcome had multi-

organ dysfunction syndrome. They were unstable at the 

time of admission. These patients were suffering from 

malaria and dengue fever. They had developed acute 

respiratory distress syndrome secondary to pulmonary 

haemorrhage. There liver function tests and renal function 

tests were deranged. The cause of death was underlying 

multi-organ failure. The patients with WBC count < 

500/mm
3
 had developed leucopoenia following 

chemotherapy for leukaemia and lymphoma. In this group 

the two patients who died had received chemotherapy for 

ALL, developed severe neutropenia after chemotherapy. 

In one patient, WBC count was 300/mm
3
 and absolute 

neutrophil count was 210/mm
3
. In another patient, WBC 

count was 500/mm
3
 and absolute neutrophil count was 

260/mm
3
. They died because of septic shock in spite of 

treating with colony stimulating factor supplements. 

Mortality was significantly high among patients with 

septicaemia and drug induced leucopoenia. Thus 

leucopoenia had multiple etiological factors in our study. 

However it was not the major cause of mortality in 

malaria or dengue epidemics. But it was a major 

contributory factor of poor outcome in patients of 

haematological diseases and drug induced leucopoenia. 

Absolute neutrophil count is a better indicator of 

prognosis than total leucocytes level.  
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