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Abstract

The French-American and British (FAB) classification of 62 consecutive cases of acute myeloid
leukemia was undertaken. AMLM2 was the commonest FAB type (32.26%). followed by M1 and M4
(22.58% each), M5 (8.6%) and M6 and M7 (1.61% each), respectively. One of the patients was
diagnosed as AM 1-MO (not a FAB type). The mean age of M1, M2, M3 and M5 cases was between 25
and 29 years, whereas in M4 patients it was 45.6 years. AML-M2, M4 and M5 were commoner in
males, M1 in females and M3 equal In both sexes. Feeling of weakness, easy fatiguability and pallor
were invariably present in all FAR types. All the patients of M1 and MS. 85% of M2. 64% of M4 and
50% of M3 presented with fever. Bleeding manifestations were most frequent In M3 cases followed by
M5, Ml, M4 and M2, respectively. Hepatomegaly and splenomegaly were relatively less prominent
features in M3 os compared to other FAR types. Amongst the haematological parameters, anaemia was
more severe In M1, leucocytosis In M2 and thrombocytopenia in M3 cases as compared to other FAR
types (JPMA 43:200, 1993).

Introduction

The French-American and British (FAB) classification of acute myeloid leukemia (AML) is based on
the recognition of granulocytic (M1, M2 and M3), granulocytic-monocytic (M4), monocytic (M35a,
M5b), erythroid (M6) and megakaryocytic (M7) types of cells'*3. This classification has been widely
accepted due to its reproducibility and true morphological correlation. Although most acute myeloid
leukemias can be recognised morphologically (on Romanowsky’s stain), but for the diagnosis of FAB
types, the help of cytochemical staining procedures should always be sought. M1 and M5a often require
cytochemical evidence* and M7 can be diagnosed with the help of monoclonal antibodies and electron

microscopy”. There are no major prognostic differences amongst FAB t es6; however, some reports
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have shown a poorer prognosis with monocytic variants and a longer survival rate in M3 cases 5.

Swirsky et al” observed that irrespective of the morphologic types of leukemia, the age and clinical
state of the patient are important predictors of response to therapy. Geehan et al'% and Keating et alll
also noted that certain clinical features, e.g., fever, renal and hepatic involvement and haemorrhage are

adversc factors. A white cell count above 100x10%/1 and marked thrombocytopenia (platelet count

<25x10°/1) are bad in-dicators for response to theralpyg’“'13 ‘the present study was aimed at finding the
relative frequency of various FAB types of AML and studying the clinico-baematological features of
different types of AML.

Patients and Methods

All patients of acute myeloid leukemia (62 cases) diagnosed at the pathology department of Rawalpindi
Medical College during a period of 5 years (1988-1992) were included. A detailed account of clinical
features was noted in a proforma, especially emphasizing on age, sex, fever, feeling of weakness,



symptoms of anaemia, bleeding manifestations, bone tenderness, infection, lym—-phadenopathy and
splenomegaly. Investigation in all cases of AML included haemoglobin estimation by cyanmet-
haemoglobin method, total leucocyte count and platelet count by visual methods using improved
Neubaur chamber and differential leucocyte count (DLC) after staining atleast 2 well made smears by
May-Grunwald Giemsa Stain. Bone marrow aspiration was performed at the posterior superior iliac
spine in adults and at upper part of tibia in children below 2 years of age. In every case, 6-8 marrow
smears were made; two of them were stained by May-Grunwald Giemsa Stain and one smear each by
Periodic Acid Schiff(PAS) Stain and Sudan Black Stain. In patients who showed a negative or diffuse
positive staining pattern for PAS, one smear was also stained for Naphthyl Acetate Esterase (NAE).
Esterase stain with fluoride inhibition could not be performed due to lack of funds. For all the three
special stains, commercial kits (Sigma) were used. On the basis of cytologic features (May-Grunwald
Giemsa stained smears), aided by cytochemical reactions (PAS, Sudan Black and esterases) all the

patients were classified as AML-M1 to M7 according to criteria of FAB classification'%. After
classification, various types of AML patients were correlated with the clinical features and
haematological parameters.

Results
In this study of 62 consecutive cases of AML (Table I),

Table I. Morphological types (M1-M7) in AML.
Types of AML Number of patients Percentage

*AML-MO 01 1.61
AML-M1 14 22.58
AML-M2 20 32,26
AML-M3 06 0.68
AML-M4 14 22.58
AML-M5 05 8.06
AML-M6 01 1.61
AML-M7 01 ‘ 1.61

*One patient was labelled as AML-MO (nota FAB type).

M2 was the commonest type, followed by M1 and M4, M3 and M5 respectively. M6 and M7 were the
least common (1.6% each). One of the patients (1.6%) who did not fit into any of the FAB types (Ml to
M7) was labelled as MO, because his marrow was negative for all the cytochemical stains performed.
AML-MI1 was observed in 22.58% of patients, with an age range 16- 60 years (mean +SD 25.4+16
years) as shown in Table II.



Table II. Age and sex distribution in FAB types of AML.

FAB Type
(Number of Patients)
AML-M1 AML-M2 AML-M3 AML-M4 AML-M5

(14) (20) (06) (14) (03)
Age range
(years) 16-60 03-65 07-77 1 yr 9m-88 6m-55
Mean 25.3 29.2 26 45.6 25.5
+SD 16.0 17.1 - 26.3 -
Sex
Male:Female 3:4 31 1:1 4:3 4:1
ratio

It was slightly more common in females (male:female ratio 3:4). The commonest clinical features
(Table III)

Table I11. Clinical features of AML.

Clinical AML-M1 AML-M2 AML-M3 AML-M4 AML-M5
fearures % % % % %
“Fever 100 85 50 64 100
Feeling of weakness 100 100 100 100 100
Easy fatiguability 100 100 100 100 100
Pallor 100 100 100 100 100
Bleeding gums 21.4 25 66.1 28 60
Epistaxis 28.5 20 50 21 60
Ecchymoses 21.4 20 66.1 28 60
Melaena 14.4 05 16.7 7.1 -
Haemetemesis 21.4 05 16.7 - -
Sub-conjunctival
haemorrhage - 05 - - -
Bone tenderness 36 30 50 43 40
Lymphadenopathy 36 - 30 - 28.40
Splenomegaly 71.4 75 33.4 64 B0
Hepatomegaly 64.3 70 50 64 60

were fever, pallor, easy fatiguability and lethargy. Bone pains and/or tenderness were observed in 36%.
Bleeding gums, epistaxis, ecchymosis, haemetemesis and melaena were observed in 28.5% patients.
Lymph node enlargement (cervical 36%, axillary 28.6% and inguinal 14.3%) was much less frequent as
compared to splenomegaly (71.4%) and hepatomegaly (64.3%). Anaemia and thrombocytopeniawere
invariably present. Leucopenia was observed in 2 1.4%. Mean white cell count was 35.6x109/11.
Peripheral blood smear showed 02-97% of myeloblasts on differential count. On marrow smears
erythroid and megakaryocytic depression were invariably observed. Myeloblasts ranged between 75
and 95% of marrow cells. Auer rods were seen in occasional cells in 57% of patients. The



marrowsmears were either negative or showed a faint diffuse positivity for PAS; Sudan black positivity
was observed in less than 3% of leukemic cells. AML-M2 (32.3%) was commonest FAB type. Age
ranged from 3 to 65 years, with mean+SD of 29.2+17.1 years. Males were affected three times more
commonly as compared to females. Pallor, easy fatiguabiity and lethargy were the most frequent
features, followed by fever, splenomegaly, bone tenderness and bleeding manifestations, respectively.
Anaemia, neutropenia and thrombocytopenia were observed in all the patients. Total leucocyte count
was either normal or decreased in 25% of cases. In the blood smears, the number of myeloblasts and
promyelocytes ranged from 6-95% and 0-09% respectively. In marrow smears, erythroid and
megakaryocytic depression, myeloblasts between 50 and 95% and Sudan positive cells between 05 to
10% were observed. Rare Auer rods were observed in 60% of cases. AML-M3 (9.68%): Five out of six
patients of AML-M3 were below 25 years of age. Males and females were equally affected. The
commonest clinical features were pallor, easy fatiguability, ecchymosis, bleeding from gums and
epistaxis. Fever, hepatomegaly and bone tenderness were observed in 50% of cases. Haemoglobin
level, white cell count and platelet count have been shown in Table I'V.

Table I. Morphological types (M1-M7) in AML.
Types of AML Number of patients Percentage

*AML-MO 01 1.61
AML-M1 14 22.58
AML-M2 20 32.26
AML-M3 06 0.68
AML-M4 14 22.58
AML-M35 05 8.06
AML-MG 01 1.61
AML-M7 01 ‘ 1.61

*One patient was labelled as AML-MO (not 2 FAB type).

In blood smears 22 to 93% of the cells were hypergranular promyelocytes. These cells constituted 60-
90% of marrow cell population. In all the patients, numerous Auer rods were present in the leukemic
cells. These cells were intensely Sudan positive. AML-M4 (22.58%): The age ranged from 1 year 9
months to 88 years. Mean age was 45.6 years. Male:female ratio was 4:3. The most frequent clinical
features were constitutional symptoms and pallor, followed by fever, hepatosplenomegaly, bone
tenderness and bleeding manifestations, in that order. All the patients manifested marked anaemia,
neutropenia and thrombocytopenia. Leucopenia and normal leucocyte count were observed in 22% of
cases. Blast cells constituted 11-90% of cells on blood smears. On the bone marrow smears, 50 to 95%
of cells were blast cells; 25 to 55% of these cells manifested monocytoid configuration. The leukemic
cells were Sudan black and esterase positive. Auer rods .were infrequent. AML-MS5 (8.06%): Two out
of 5 cases were below a year of age. Four patients were males and one female. All of them presented
with fever, constitutional features and pallor. Other common features were splenomegaly, bleeding
manifestations, hepatomegaly, bone tenderness and lymphadenopathy. Haematological features have
been shown in Table IV. The bone marrow smears showed Sudan negative and esterase positive



monoblasts. In one of the patients, the diagnosis of AML-M7 was based on the following features:
pancytopenia, a blood tap on “marrow aspiration”, presence of large number of blast cells in marrow
trephine imprints, a marked increase in the number of megakaryocytes, dense fibrosis as seen in
trephine sections and negative cytochemical reactions. Since the number of AML-MO, M6 and M7
patients was very small these cases have not been further discussed in this paper.

Discussion

FAB classification of acute leukemias has now been adopted in most of haematology laboratories in
Pakistan. Whereas a number of studies of acute lymphoblastic leukemia have been presented during
past few years, only one study of acute non-lymphoblastic leukemias has been published in this

countryl4'l7. In the present study of 62 cases of AML, the distribution of various FAB types was partly
comparable with the studies presented previously15 19 We observed AML-M2 as the commonest type,
followed by M4 and M1, M3 and M5 respectively (Table I). Alvi et all> also presented similar findings;
however, in their patients, AML-M3 was relatively more common (15.3%). In other similar studyzo,
M2 was much more frequent (63.5%) and M1 (7%) as well as M3 (2.5%) were relatively infrequent. In

our patients, the mean age of M1, M2, M3 and M5 was between 25 and 29 years, whereas in M4
patients, it was 45.6 years. In all the FAB types, except M4, our patients were relatively younger as

compared to, in two similar studies®!8. In Miguel’s cases, the mean age for all FAB types was between

37 and 60 years® and in Sultan’s series between 41 and 52 years'®. In the present series, AML-M2, M4
and M5 were commoner in males, M1 in females and M3 equal in both sexes. In all FAB types,
constitutional features and pallor were invariably present. All patients of M1l and M5 and 50% of M3
had fever. Muco-cutaneous bleeding manifestations were the most frequent in M3 (67%), followed by
M5 (60%), M1 and M4 (28% each) and M2 (25%). Bone tenderness especially over the sternum could
be elicited in 50% of M3, 43% of M4, 40% of M5, 36% of M1 and 30% of M2 patients.
Lymphadenopathy and hepatosplenomegaly were slightly more frequent in M5, followed by M2, Ml

and M4 cases, respectively (Table W). In a comparable study6, lymphadenopathy was more common in
M1 and hepatosplenomegaly was less frequent in all FAB types, as compared to our cases. In our
patients of AML, the mean values of Hb in various FAB types were between 5.64 and 7.0 G/dl, as

compared to between. 8.7 and 9.4 G/dl in series presented by Sultan et al'8. Means of platelet counts in

our patients of FAB types M1 to M5 were between 23x10%/1 and 43.9x10%/1. These values were also

much lower as compared to the values (49x10%/1 to 82x10°/1) presented in the Sultan’s series. The
comparative evaluation of haematological parameters of various FAB types of AML in the present
series revealed that anaemia was slightly more severe in M1, leucocytosis was more profound in M2
and thrombocytopenia most marked in M3 cases.
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