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Abstract 

A two year cross-sectional study was carried out to ascertain the clinicohematological evaluation of leucopenia at SMBTIMRSC, 

Dhamangaon, Nasik, Maharashtra. 400 cases of leucopenia were selected with M: F ratio 0.84:1 and age range of 3-70 years. 

Maximum cases were between 20-40 years age group. Incidence of various etiologies of leucopenia in descending order were 

typhoid fever(78;19.5%), megaloblastic anemia (65;16.25%), iron deficiency anemia (62;15.5%), dengue fever (62;15.5%), 

hypersplenism(60;15%), malaria (23;5.75%), acute blood loss(20;5%), tuberculosis(15;3.75%) , HIV(15;3.75%). Low 

hemoglobin was noted in 88.2% cases in our study and severity of anemia was directly related with leucopenia. Hypersplenism in 

males and anemia (megaloblastic and iron deficiency anemia) in females had highest incidence of leucopenia in our study. 

Infectious diseases, anemia, poor sanitation, stagnant water and low socioeconomic status were the factors responsible for 

leucopenia in our study. Proper education of people at grass root level in rural areas will definitely help to overcome this 

situation. 
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Introduction  

Leucopenia is an abnormal decrease in the number of leucocytes. Leucopenia with or without anemia or 

thrombocytopenia is a common problem in clinical practice. The etiology of leucopenia varies from transient self 

limiting illnesses to serious systemic disease. The present study was done to find the incidence and etiology of 

leucopenia in rural tertiary care hospital. Identifying the correct etiopathology in a given case is crucial and helps in 

implementing timely and appropriate treatment.  

Materials & Methods 

This is a retrospective study done during January 2016 to 2017 in Department of Pathology. A total of 400 cases 

were selected. Detailed history, clinical examination and hematological investigations were studied in detail. 

Wherever required, special investigations were done to reach a confirmatory diagnosis. Leucopenia was graded from 

Grade I to IV: Grade I - WBC count 4000-3000/cu.mm, Grade II - <3000-2000/cu.mm, Grade III- <2000-

1000/cu.mm, Grade IV-<1000/cu.mm.  

Results  

400 cases of leucopenia were studied who had M: F ratio of 0.84:1.0 and age range of presentation was 3-70 years. 

Low hemoglobin was noted in (88.2%) and thrombocytopenia in (53.0%) cases was noted. Incidence of various 

etiologies of leucopenia in our study in descending order was as follows: Typhoid fever(78;19.5%), megaloblastic 
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anemia (65;16.25%), iron deficiency anemia (62;15.5%), dengue fever (62;15.5%), hypersplenism(60;15%), malaria 

(23;5.75%), acute blood loss(20;5%), tuberculosis(15;3.75%) , HIV(15;3.75%). Typhoid fever (78) with M: F ratio 

0.69:1 had Grade I, II, III leucopenia 31, 32, 15 cases respectively who presented as fever, malaise, pain in 

abdomen, weakness with low hemoglobin in 75.64% cases and thrombocytopenia in  6.4% cases. Blood smear 

examination showed hypochromic, microcytic anemia in patients with low hemoglobin. Widal test was positive in 

all cases. Megaloblastic anemia (65) with M: F ratio 0.25:1 had Grade I, II, III leucopenia 24, 20, 21 cases 

respectively who presented as tingling numbness, weakness. Low hemoglobin was found in all cases and 

thrombocytopenia in 64.6 % cases. Blood smear examination was diagnostic in 31 cases which showed features of 

megaloblastic anemia with hypersegmented neutrophils.  Vit B12 and folic acid levels were confirmatory. Iron 

deficiency anemia (62) with M: F ratio 0.29:1 had Grade I, II, III leucopenia 40,22,0 cases respectively who 

presented as weakness, dysnoea on exertion, easy fatigability, menstrual disturbances. Low hemoglobin was noted 

in all cases and thrombocytopenia in 38.7% cases. 75 % cases with leucopenia had hemoglobin < 8gm%. Blood 

smear examination showed hypochromic, microcytic anaemia with anisocytosis and poikilocytosis. Features of 

hemolysis (polychromasia, nucleated RBC etc.) were noted in those who had Grade III leucopenia. Iron studies were 

done for confirmation. Dengue fever (62) had M: F ratio 0.67:1 had Grade I,II,II leucopenia 35,26,1 cases 

respectively who presented as high grade fever , malaise with low hemoglobin in 67.7%  cases and 

thrombocytopenia in all cases. Dengue antigen test was positive in all cases. Hypersplenism (60) with M: F ratio 

11:1had Grade I, II, III leucopenia 25,29,6 cases respectively. All cases were males in 30-50 years age group, were 

chronic alcoholics with decompensated liver disease with low hemoglobin in 91.6% cases and thrombocytopenia in 

71.6 % cases. Malaria (23) with M: F ratio 0.64:1 had Grade I,II,II leucopenia 14, 9,0 cases respectively who 

presented as fever with chills , weakness ,malaise , pain in abdomen with low hemoglobin in 86.9% cases and 

thrombocytopenia in 52.1% cases.  Blood smear examination showed hypochromic, microcytic anemia in patients 

with low hemoglobin, parasitized RBC were seen in 45 cases. Malaria antigen test was confirmatory. Acute blood 

loss (20) with M:F ratio 1.5:1 had Grade I,II,II leucopenia in 18,2,0 cases respectively who presented as with post-

operative blood loss(8), postpartum hemorrhage (7) and accident (5) with low hemoglobin in all cases  and 

thrombocytopenia (70%). Blood smear examination showed normocytic normochromic anemia. Tuberculosis (15) 

with M: F ratio 1.8:1 had Grade I, II, III leucopenia 12, 3, 0 cases respectively who presented with low grade fever, 

weakness, loss of appetite with low hemoglobin in all cases and thrombocytopenia in 53.3% cases. Blood smear 

examination showed hypochromic, microcytic anemia and chest X-ray and TB antigen test were done for 

confirmation. HIV (15) with M: F ratio 4:1 had Grade I, II, III leucopenia 10, 4, 1 cases respectively who presented 

as low grade fever, weakness, loss of appetite, weight loss with low hemoglobin in all cases and thrombocytopenia 

in 53.0%. Blood smear examination showed hypochromic, microcytic anemia in patient.  
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Table1: Etiology correlation with incidence and sex distribution. 

  

Etiology of 

leucopenia 

No of cases Percentage Males Females M:F 

Typhoid 78 19.5% 32 46 0.69:1 

Megaloblastic 

anemia 

65 16.25% 13 52 0.25:1 

Iron deficiency 62 15.5% 14 48 0.29:1 

Dengue 62 15.5% 25 37 0.67:1 

Hypersplenism 60 15.0% 55 5 11.0:1 

Malaria 23 5.75% 9 14 0.64:1 

Acute blood loss 20 5.0% 12 8 1.50:1 

TB 15 3.75% 11 6 1.80:1 

HIV 15 3.75% 12 3  4.0:1 

 

 

Table 2: Etiology correlation with anemia, thrombocytopenia and grades of leucopenia. 

 

Etiology of 

leucopenia 

Low* Hb Low Platelet I (%) II (%) III (%) 

Typhoid 59(75.64%) 5(6.4%) 31(39.7%) 32(41.02%) 15(19.2%) 

Megaloblastic 

anemia 

65(100%) 42(64.6%) 24(36.9%) 20(30.7%) 21(32.3%) 

Iron deficiency 62(100%) 24(38.7%) 40(64.5%) 22(35.4%) - 

Dengue 42(67.74%) 62(100%) 35(56.4%) 26(41.9%) 1(1.6%) 

Hypersplenism 55(91.6%) 43(71.6%) 25(41.6%) 29(48.3%) 6(10.0%) 

Malaria 20(86.9%) 12(52.1%) 14(60.8%) 9(39.1%) - 

Acute blood loss 20(100%) 14(70.0%) 18(90.0%) 2(10.0%) - 

**TB 15(100%) 2(13.3%) 12(80.0%) 3((20%) - 

***HIV 15(100%) 8(53.3%) 10(66.6%) 4(26.6%) 1(6.6%) 

Total 353(88.2%) 212(53.0%) 209(52.2%) 147(36.7%) 44(11.0%) 

 

*Hb: Haemoglobin  **TB: Tuberculosis       ***HIV: Human immunodeficiency virus 
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Table3: Age wise distribution of various etiology of leucopenia 

Age in years 0-10 11-20 21-30 31-40 41-50 51-60 61-70 Total 

Typhoid 23 21 12 15 4 3 - 78 

Megaloblastic 

anemia 

- 23 25 12 2 3 - 65 

Iron deficiency - 18 28 - 2 2 12 62 

Dengue - 14 25 12 5 6 - 62 

Hypersplenism - - - 21 24 15 - 60 

Malaria  7 4 10 2 - - 23 

Acute blood loss - - 7 4 3 5 1 20 

TB - - - 7 3 5 - 15 

HIV - - 3 5 4 3 - 15 

Total 23  83 104 86 49 42 13 400 

 

 

Discussion 

Incidence of leucopenia in our study was 0.97% with M: F ratio of 0.84:1. A female preponderance is seen due to 

more number of female cases of iron deficiency and megaloblastic anemia in our study which showed leucopenia. 

88.2% cases of leucopenia were associated with anemia. Anemia was observed in 88.2% cases of leucopenia. Grade 

I II &III leucopenia was observed in 52.2%, 36.7%& 11.0% respectively. Out of 44 Grade III leucopenia cases, 

were of megaloblastic anemia-21, typhoid fever-15, hypersplenism -6and HIV-1. Typhoid fever (78), an important 

public health problemshowed maximum incidence of leucopenia. Poor sanitation, anemia, and malnutrition being 

contributing factors in our scenario. Most of cases were below 30 years comparable with other studies too11,15,18. 

Leucopenia in typhoid fever is due to bone marrow suppression, hence seen to be associated with suppression of 

other cell lineage too15,20. Megaloblastic anemia was seen in females in our study who mainly were in 20-40 years 

age group (childbearing age) consistent with other studies8,19,20. Chronic inflammatory disorders of gut like parasitic 

infestations, chronic diarrhea and malabsorption states along with poor nutrition are causes of high incidence of 

megaloblastic anemia in our study consistent with other studies too. Leucopenia with or without anemia or 

thrombocytopenia is a known form of clinical presentation of patients. Cytopenias in iron deficiency are seen in 

earlier studies and incidence increases with degree of anemia especially in those case with hemoglobin < 7gm % 7. 

Hypersplenism causes peripheral pooling or trapping and destruction of cells leading to cytopenias.  Hypersplenism 

in our study is seen in males with a history of chronic alcoholism and a decompensated liver disease was found in all 

cases.  Incidence of hypersplenism was 10.4% in our study. Incidence of 29.2% was reported by Arvind Jain et al15. 

A high incidence of hypersplenism could be due to increasing trend of alcoholism in today’s society. There are an 

increasing number of patients with chronic liver disease and subsequent hypersplenism. Dengue fever is associated 

with thrombocytopenia is a known fact. Severe leucopenia along with thrombocytopenia is seen in patients with 

Dengue hemorrhagic fever1,13. In our study 10% cases had severe or Grade III leucopenia. Leucopenia in malaria 
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especially with other cytopenia is particularly due to impairement of marrow function, hemophagocytosis or direct 

invasion by parasite4,9,14. HIV is known to cause hematological abnormalities affecting one or more cell lineage. 

Hematological abnormalities may be first clinicohematological manifestation of HIV. Severity of cytopenias 

increases in advanced stages of the disease. Anemia is most frequent cytopenia, but granulocytopenia with or 

without lymphopenia and thrombocytopenia is frequently seen in HIV and AIDS11. Hematological manifestations in 

tuberculosis in the form of leucopenia, anemia or even pancytopenia are due to disease itself or due to drugs used for 

treatment of tuberculosis. Hence regular complete blood counts should be done in patients with tuberculosis15. 

Conclusion:  

In present study, hypersplenism (due to chronic alcoholism) in males and anemia (megaloblastic and iron deficiency 

anemia) in females had highest incidence of leucopenia. Nutritional deficiencies, food habits, poor sanitation, 

stagnant water, chronic alcoholism and low socioeconomic status are important factors contributing to infectious 

diseases and nutritional deficiencies in our rural scenario. Low hemoglobin was noted in 88.2% cases and severity of 

anemia was directly related with grade of leucopenia. Bone marrow suppression, bone marrow necrosis or direct 

invasion by organism was responsible for suppression of one or more cell lineage. Hence leucopenia is seen 

associated with anemia or thrombocytopenia or both (pancytopenia). Education of people at grass root level in rural 

areas will definitely help to overcome this situation in future. 
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