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Abstract 

Background: Leukemias are caused by neoplastic proliferations of haematopoietic 

cells. Immature myeloid or lymphoid precursors (blasts) replace the normal hematopoietic 

tissues and invade other organs of the body as well. Leukemias are classified into subtypes: 

Acute/Chronic, Myeloid and Lymphoid. Objective: To evaluate types of leukemias and its 

clinico pathological correlation. Method: In this study the various types of leukaemia 

distribution among various ethnic groups, in terms of types, age, sex, socioeconomic status 

was carried out in the Central Clinical Laboratory (CCL), Department of Pathology, PDU 

Medical College, Rajkot over one year period between March 2023 to February 2024. 

Complete blood count, peripheral blood smear and cytochemistry study whenever required 

were used to diagnose. Results: Different patterns of leukemia were reported. In the present 

study, out of 69 cases, acute leukemias in 40 cases (57.97%) & chronic leukemias in 29 cases 

(42.03 %) were reported. Overall male preponderance was found comprising 52.17% of all 

cases. Acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL) were found 

in 30.43% & 8.71% of the patients respectively. Of chronic type, 18.84% patients had 

chronic myeloid leukemia (CML) and only 23.18% had chronic lymphocytic leukemia 

(CLL). 18.84% of patients were reported acute leukemias without lineage specification as 

differentiation on morphological basis was not possible. In paediatric patients ALL was the 

predominant diagnosis (66.33%), whereas in adult AML cases were maximum (80.95%). 

Maximum number of patients (20.28%) came with generalized weakness. Most patients 

presented from lower socioeconomic status (65.21%). Conclusion: From our study, we can 

conclude that AML is more common than ALL, whereas, ALL is more commonly seen in 

children. The incidence of AML is higher in adults and it decreases in old age. Detailed 
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haematological analysis including peripheral blood smears, bone marrow aspiration smears 

examination with cytochemical analysis and genetic studies are necessary for early and 

definite diagnosis of haematological malignancies leading to their effective management.  

Key Words: Leukemia, Myeloid, Lymphoid. 

 

Introduction 

Haematopoietic neoplasms majorly occur due to malignant proliferation of haematopoietic 

cells. Leukemias are classified into 2 subtypes: Myeloid and Lymphoid.
1 

Typing of leukemia 

is necessary for effective therapy as prognosis and survival rate depends on each type and its 

sub-type.
2 

Leukemia can be categorized as: Acute & Chronic. Acute leukemias consist of 

Acute Lymphoblastic Leukemia (ALL) and Acute Myeloid Leukemia (AML). In childhood, 

ALL is the most common type. In India, the incidence of ALL and AML are 35% & 15% 

respectively of all hematological malignancies. Chronic leukemias consist of Chronic 

Myeloid Leukemia (CML) and Chronic Lypmphocytic Leukemia (CLL).
3, 4  

Acute leukaemias are characterized by clonal expansion of immature precursors (blasts): 

myeloid or lymphoid. These blasts cells replace the normal hematopoietic tissues and invade 

other organs of the body. The most common complications of acute leukemia are anaemia, 

hemorrhage and infections due to bone marrow failure.
5, 6, and 7

. As per the WHO 

classification, more than 20% blast in the marrow or peripheral blood should be present for 

diagnosing acute leukemia.
8
 We studied the prevalence of different types of leukaemias with 

age and gender distribution. 

Diagnosis of different leukemias depends on morphological details and genetic changes in 

subtypes. French American British (FAB) morphologic classification is used. Morphological 

assessment usually requires blood peripheral smears, bone marrow aspiration smears, marrow 

trephine biopsy sections and special cytochemical stains in some cases.
9, 10 and 11

 

 

Materials And Method 

In the present study, retrospective analysis of leukaemia cases comprising total of 69 cases 

was carried out over a period of 1 year (between March 2023 to February 2024), in the 

Central Clinical Laboratory (CCL), Department of Pathology, PDU Medical College, Rajkot. 

Detailed medical history was taken. On automated haematology analysers, blood counts were 

performed and all the haematological parameters were noted. The peripheral blood smears 

were stained with Leishman stain & May-Grunwald Geimsa stain. Special stains like 

Myeloperoxidase (MPO), Periodic acid-Schiff (PAS) and Sudan black B (SBB) were done 

whenever required. Cases with blast percentage ≥20% were diagnosed as Acute Leukemia 

according to WHO guidelines.  
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Result 

In our study, 57.97% of patients had acute leukemia while 42.03% had chronic leukemia 

(TABLE 1). 

 

TABLE 1: PERCENTAGE OF ACUTE AND CHRONIC LEUKEMIAS 

TYPE OF LEUKEMIA NO. OF CASES PERCENTAGE (%) 

ACUTE LEUKEMIA 40 57.97 (%) 

CHRONIC LEUKEMIA 29 42.03 (%) 

TOTAL 69 100 (%) 

 

The haematological diagnosis of subtypes of leukaemias were reported by means of complete 

blood count (CBC), peripheral blood smear (PBS) and cytochemical stains. (TABLE 2) 

 

TABLE 2: DISTRIBUTION OF LEUKEMIA ACCORDING TO FAB 

CLASSIFICATION 

TYPE OF LEUKEMIA NO. OF CASES PERCENTAGE (%) 

AML 21 30.43 (%) 

ALL 6 8.71 (%) 

CML 13 18.84 (%) 

CLL 16 23.18 (%) 

ACUTE LEUKEMIA 13 18.84 (%) 

TOTAL 69 100 (%) 

 

Acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL) were found in 

21(30.43 %) and 6 patients (8.71%) respectively. Of chronic type leukemia, 13(18.84%) 

patients had chronic myeloid leukemia (CML) and 16 (23.18%) had chronic lymphocytic 

leukemia (CLL). (TABLE 2) 

In our study out of 69 cases, overall male preponderance was found with a percentage of 

52.17 % of total cases and 47.83% in females. The overall male: female ratio was 1.1: 1 

(CHART 1)  
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CHART 1: SEX WISE DISTRIBUTION OF LEUKEMIA.  

Majority of the patients belonged to age groups 40-50 yrs. Among the subtypes, most 

common age group affected by ALL was of 10-20 yrs, in which 3 cases seen. 40-50 yrs age 

group was commonly involved in AML and CML, in which 7 and 4 cases were seen 

respectively. In CLL common age group affected was 60 - 80 yrs, in which total 10 cases 

reported. (CHART 2) 

In children, maximum numbers of cases were diagnosed as ALL (66.33%). Maximum 

number of AML cases was found in adult (80.95%) (CHART 2)  

 

 
CHART 2: DISTRIBUTION OF CASES OF LEUKEMIA IN VARIOUS AGE 

GROUPS 

 

In our study, adult patients (82.6%) were more affected than children (TABLE 3). 

 

TABLE 3: DISTRIBUTION OF LEUKEMIA CASES IN CHILDREN AND ADULT 

AGE NO. OF CASES PERCENTAGE (%) 

CHIDREN (<18YRS) 12 17.40 (%) 

ADULTS (>18 YRS) 57 82.60 (%) 

TOTAL 69 100 (%) 

 

All AML cases (21) were positive for special stains like Myeloperoxidase & Sudan black B 

& negative for Periodic acid shiff, whereas all ALL cases (6) were positive for PAS & 

negative for MPO & SBB. 

Maximum number of patients (20.28%) came with generalized weakness. (CHART 3) 
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CHART 3: DISTRIBUTION OF SIGNS AND SYMPTOMS IN CASES OF 

LEUKEMIA  

 

Most patients presented from lower socioeconomic class (65.21%) (CHART 4) 

 

 
CHART 4: DISTRIBUTION OF LEUKEMIA IN DIFFERENT SOCIOECONOMIC 

CLASSES 

 

Discussion 

Diagnosis of primary hematological malignancies has multidimensional approach including 

evaluation of morphological details and phenotypic or genotypic pattern.
4, 11

 Worldwide and 

also in paediatrics age group; it is one of the leading causes of death. It is observed in present 

study that Acute leukemia is more common than Chronic leukemia which is comparable with 

reports from Verghese et al.
22

 , Dicosta et al.
23

 & Chen et al. 
13 

.Nasim N et al. found 80% 

acute leukemic cases out of total leukemia and Humayan et al. showed 90% of acute type in 

their study.
14, 15

 (TABLE 4) 
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TABLE 4: VAROUS STUDIES SHOWING DISTRIBUTION OF ACUTE & 

CHRONIC LEUKEMIAS  

REFERENCE 

STUDY 

REGION (PERIOD OF 

STUDY) 

AML ALL CML CLL 

PRESENT STUDY RAJKOT (2024) 30.43% 8.71% 18.84% 23.18% 

VERGHESE ET AL. 

 

KERALA (1983) 19.6% 39.2% 16.4% 1.9% 

DICOSTA ET AL. 

 

MUMBAI (1984) 22% 36% 38% 2% 

CHEN ET AL.  CHINA (2007) 36.8% 22.1% 11.2% 19.7% 

NASIM N ET AL. LAHORE (2012) 31% 49% 1% 2% 

HUMAYAN ET AL.  PESHAWAR (2001) 46.6% 43.2% 6.6% 3.3% 

 

A total 12 leukemia cases were diagnosed in children (≤18 years), in which ALL subtype was 

the most prevalent, which shows ALL is more common than AML in children.
2, 3. 

This 

similar observation (ALL>AML) was also observed by Nasim N et al. 
14 

, Rego MF et al.
16

 

,N. Gupta
24 

and Shuchismita
12 

(TABLE 5) 

TABLE 5: COMPARISONS OF STUDIES SHOWING MAXIMUM PREVALENCE 

OF ALL IN CHILDREN 

REFERENCE 

STUDY 

CHILDREN ADULT TOTAL NO. OF 

CASES OF ALL 

PRESENT 

STUDY(Rajkot,2024) 

4 (66.67%) 2 (33.33%) 6 

NASIM N ET AL. 

(Lahore,2012) 

13 (59%) 9 (41%)  22 

REGO MF ET EL 

(Brazil,2000) 

179 (77.83%) 51 (22.17%) 230 

N. GUPTA (Kolkata, 

2019) 

197 (58.99%) 137 (41.01%) 334 

SHUCHISMITA 

(Bihar, 2021) 

51 (85.9%) 9 (14.1%) 60 

Maximum number of AML (n=21) cases were found in adult (17) as compared to children (4) 

in our study. Nasim N et al.
14

, Rego MF et al.
16,

 N.Gupta
24

, Shuchismita
12

 and Paul B et al.
21

 

reported similar results. (TABLE 6)  

 

TABLE 6: COMPARISONS OF STUDIES SHOWING MAXIMUM PREVALENCE 

OF AML IN ADULT 

REFERENCE 

STUDY 

CHILDREN ADULT TOTAL NO. OF 

CASES OF AML 

PRESENT STUDY 

(Rajkot,2024) 

4 (19.04%) 17 (80.96%) 21 

NASIM N ET AL. 

(Lahore,2012) 

5 (36%) 9 (64%) 14 
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REGO MF ET EL 

(Brazil,2000) 

26 (22.60%) 89 (77.40%) 115 

N. GUPTA (Kolkata, 

2019) 

53 (19.14%) 224 (80.86%) 277 

SHUCHISMITA 

(Bihar, 2021) 

5 (5.4%) 88 (94.6%) 93 

 

Overall male preponderance was found in our study with a percentage of 52.17% in males 

and 47.83% in females (ratio ≈ 1.1:1). Similar distribution of gender was reported in Harani 

MS et al., Jmili NB et al., Ullah K, Salkar AB & Shuchismita with male to female ratio 1.5:1, 

1.2:1, 1.7: 1, 2:1 and 1.6:1 respectively.
17, 18, 19, 2 and 12

.  

All AML cases (21) were positive for special stains like Myeloperoxidase & Sudan black B 

& negative for Periodic acid shiff, whereas all ALL cases (6) were positive for PAS & 

negative for MPO & SBB. 

 

 
FIGURE 1: Acute Myeloid Leukemia showing characteristic inclusions -Auer's rods in 

the cytoplasm of Myeloblasts. 

 

 
FIGURE 2: Peripheral blood smear in a patient with Acute Lymphoblastic Leukemia 

(ALL) showing blast cells (lymphoblasts) 
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FIGURE 3: Peripheral blood smear demonstrating myeloid precursors and a few blasts 

seen in Chronic Myelogenous Leukemia (CML). 

 

 

 
FIGURE 4: Peripheral blood smear in a patient with Chronic Lymphocytic Leukemia 

(CLL) 

 

Conclusion 

This study concludes that acute leukaemias were most common. Among the children ALL is 

the most common leukaemia and among the adults AML is the most common followed by 

CLL. Early identification of signs and symptoms which are suspicious clinically of leukemia 

will aid in early diagnosis of hematological malignancies. Detailed hematological analysis 

including peripheral blood smears and bone marrow aspiration smears with cytogenetic 

analysis are necessary for early and definite diagnosis as well as effective management of 

haematological malignancies (leukemia). 
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