Acute Leukaemia in Adults: Morphological Profile of 101 Patients
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A total of 101 consecutive patients of acute leukaemia were diagnosed in adults (age range 16-74), during a period of
6'2 years. These patients included 74 males (73.3%), and 27 females (26.7%) with male/female ratio of 2.74:1. AML
was the most frequent type accounting for 73 patients (72.3%), followed by ALL, 25 patients (24.8%) and 3 patients
(2.9%) were diagnosed as bilineal leukaecmia on morphological and cytochemical grounds. Overall AML/ALL ratio
was 2.9:1. Amongst AML, M2 was the most frequent subtype accounting for 67.1%, followed by M4, M1, M3, M5,
M0 and M6. Amongst ALL, L2 was the most frequent subtype accounting for 64% followed by L1 and L3. Total
cases of acute leukaemia and AML showed a bimodal age related distribution. ALL showed highest incidence in
younger adults (age 16-25 years), and a sharp progressive decline in incidence thereafter.
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Acute leukaemia accounts for approximately 10% of all
human cancers and is the leading cause of cancer deaths in
adults less than 35 years of age'. Acute leukacmias
represent a heterogeneous group of malignant disorders of
the pleuripotent stem cells resulting in clonal expansion of
blast cells arrested at a specific stage of hacmatopoicsis
(acute myeloid leukaemia [AML]), or lymphopoiesis
(acute lymphoblastic leukaemia [ALL])".

AML occurs primarily in adults and infants younger
than 1 year’. In contrast, ALL which is the most frequent
childhood cancer, accounts for approximately 20% of adult
acute lenkaemias® Acute leukaemia is generally more
common in males than in females”.

The French American British (FAB) classification
recognizes three morphological subtypes of ALL: L1, L2
and L3. The L1 subtype consists of small uniform
lymphoblasts. The L2 subtype is characterized by large
pleomorphic lymphoblasts. Leukaemic cells in L3 subtype
resemble Burkitt lymphoma*®,

AML is subdivided into 8 FAB subtypes i.e. M0 and
MI to M7. These subtypes are named as under®”.

MO Minimally differentiated AML,
M1 AML without maturation,

M2 AML with maturation,

M3 Acute promyelocytic leukaemia,
M4 Acute myelomonocytic leukaemia,
M5 Acute monocytic leukaemia,

M6 Acute Erythro-leukaemia, and

M7 Acute megakaryocytic leukacmia

Although leukacmic cells generally exhibit
characteristics of a single lincage; they sometimes co-
express both lymphoid and myeloid features. Numerous
terms have been used to designate these cases, but standard
nomenclature is still lacking. Various terms like hybrid
acute leukacmias, biphenotypic leukacmias, bilincal
leukaemias and acute mixed lineage leukacmias (AMLL)
are suggested to describe this lineage heterogencity'®. They
however are not as yet included in FAB classification.

In this study we present the analysis of 101 adult patients
of acute leukaemia, diagnosed in the Department of
Haematology, Shaikh Zayed Hospital, Lahore over a
period of 6% years (January 1994 to June 2000). The
morphological pattern of acute leukaemia in adults (age >
15 years) was observed. The comparative trends in age and
sex related incidence of AML and ALL were also
analysed. '

Patients and Methods
This study was conducted at the Department of
Haematology, Shaikh Zayed Hospital, Lahore in
collaboration with Department of Medicine which was also
the main source of patients included in this study. During
the period of this study which extended from January 1,
1994 to June 30, 2000 (6% years), a total of 101
consecutive patients of acute leukaemia were diagnosed in
adults. These patients of adult acute leukaemia were
diagnosed among the 1621 consecutive patients from
various inpatient and out patient departments of Shaikh
Zayed Hospital, Lahore, who underwent bone marrow
examination for different indications during the same
period. Patients of both sexes over 15 years of age were
included in this study.

The examination of both peripheral blood and bone
marrow films is mnecessary for the diagnosis and
classification of acute leukaemia''. The diagnosis of acute
leukaemia was therefore made by examining giemsa
stained, pretreatment blood films and bone marrow
aspirates. To avoid discrepancies and to obtain a complete
agreement on the diagnosis of acute leukaemias, several
cytochcmical techniques are recommended to supplement
the morphological evaluation of the leukaemic blast
cells'"'?, Cytochemical stains including Sudan black B
(SBB), meyloperoxidase (MPO), chloracetate esterass
(CAE), alpha naphthyl acetate esterase (ANAE), acid
phosphatase and periodic acid schiff (PAS) were used in
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warious combinations to diagnose and subtype the acute
Icukaemias in this study.

All the 101 patients diagnosed as acute leukaemia
were subtyped according to the criteria proposed by FAB
cooperative group™. In case of ALL, the scoring system
proposed by Bennett et al'’> was used. The score ranged
from a minimum score of <4 to a maximum +2. Score 0 to
+2 was assigned L1 subtype, whereas -1 to -4 was labelled
as L2 subtype'™'*. Scoring system is elaborated in Table 1.

Table 1: Scoring system for L1 and L2.

Criteria* Score~
High N/C ratio = 75% of cells o
Low N/C ratio > 25% of cells =
Nucleoli: 0 to 1 (small) > 75% of cells +
Nucleoli: 1 or more (prominent) > 25% of B
cells

Irregular nuclear membrane = 25% of cells -

Large cells > 50% of cells -
*The following are not scored: (1) intermediate or indeterminate criteria;
(2) regular nuclear membrane in > 75% of cells, and (3) <50% large cells,
regardless of cell size heterogeneity )
~Positive (+) or negative (-)
Possible score: -4 to +2
Bennett et al. (1981)

Diagnosis of AML - M0 was suggested on morphological
and cytochemical features only. Diagnosis of bilineal
leukaemia was suggested when morphologically and
cytochemically two distinct populations of leukaemic
blasts were distinguishable.

All the adult patients diagnosed as acute leukaemia
were analyzed to observe the morphological pattern of the
disease and its age and sex related incidence. Trends in
adult AML and ALL were also compared.

Results
During the period of this study a total of 101 consecutive
patients of acute leukaemia were diagnosed in adults with
a median age of 30 years (range 16-74 years). The cases of
adult acute leukaemia constituted 6.23% of the 1621
patients entered in bone marrow registry from January 1,
1994 to June 30, 2000.

Of 101 patients, 74 (73.3%) were male with a median
age of 30 years (range 16-74 years), and 27 (26.7%) were

female, also with a median age of 30 years (range 16-68

years). Overall male/female ratio was 2.74:1 (Tables 3, 4).
Table 4 and 5 show M/F ratio in various types of acute
leukaemia with reference to different age groups.

Table 2. Acute leukaemia in adults: General distribution (n=101),

Type No Yoage
Acute myeloid leukaemia (AML) 73 72.3
Acute lymphoblastic leukaemia (ALL) 25 248
Bilineal leukaemia 3 2.9
Total 101 100.00

Total patients of adult acute leukaemia included AML, 73
patients (72.3%) with a median age of 36 years (range 16-
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70 years), ALL, 25 patients (24.8%) with a median age of
22 years (range 16-60 years) and acute bilineal leukaemia,
3 patients (2.9%) with a median age of 25 years (range 22-
74 years) (Tables 2, 6). Presenting age for both the sexes in
different types of acute leukaemia is depicted in Table 6.

Table 3: Acute leukaemia in adults: Sex distribution (n=101).

Sex No. of cases Yoage
Male 74 73.3
Female 27 26.7
Total 101 100.00

Male : Female ratio 2.74:1

Table 4:Acute leukaemia in adults; Sex distribution in different
age groups

Age groups  No.ofcases Male Female  MJ/F Ratio
16-25 39 28 11 2.54:1
26-35 21 17 4 4.25:1
3645 13 7 6 1.16:1
46-55 18 14 4 3.5:1
56-65 £ 6 1 6:1
66-75 3 2 1 2:1
Total 101 74 27 2.74:1

AML / ALL ratio in adults was 2.9:1, AML:ALL ratio in
different age groups showed a progressive increase from
1.5:1 in age group 16-25 years to 17:1 in age group 46-55
years. Subsequently this ratio was observed to be 61 in
patients aged 56-65 years and 2:0 in patients over 65 years
of age (Table 7).

Distribution of acute leukaemia showed a maximum
number of 39 patients (38.6%) in the age group 16-25
years, followed by a progressive decline till 45 years of
age. A second smaller peak with 18 patients (17.9%)
occurred in age group of 46-55 years which was again
followed by a sharp decline in number of patients
occurring in older age groups. AML distribution also
showed a similar pattern with a maximum number of 22
patients (30.1%) from 16-25 years of age, and a second
comparatively smaller peak with 17 patients (23.3%)
occurring in age group of 46-55 years. ALL showed 15
patients (60%) in age group 16-25 years and subsequently
a sharp progressive decline in number of ALL patients was
observed in older age group. Of 3 patients, diagnosed as
bilineal leukacmia 2 were in age group 16-25 years while
one was 74 years of age (Table 7).

FAB subtype distribution of adult AML showed M2
to be the most common subtype representing 49 cases
(67.1%) with a median age of 33 years (range 16-70
years), followed by 8 cases of M4 (11%) with a median
age of 47 years (range 19-58 years), 7 cases of M1 (9.6%)
with a median age of 35 years (range 18-68 years) and 35
cases of M3 (6.8%) with a median age of 30 years (range
22-48 years). M5 accounted for 2 patients (2.7%) and 1
patient (1.4%) each was diagnosed as M0 and M6. No
paticnt with M7 was identified (Table 8). Amongst adult
ALL, 1.2 accounted for 16 patients (64%) with a median
age of 23.5 years (range 16-60 years) and L1 for 8 patients



(32%) with a median age of 19 years (range 16-45 years).
One patient (4%), diagnosed as L3 was 35 years of age
(Table 9). Table 10 shows a complete breakdown of FAB
subtypes in different age groups.

Special consideration was given to the 4 cases in
which we encountered diagnostic difficulty due to non-
availability of immunophenotypic markers and electron
microscopy (EM) analysis. In one of the cases AML-MO
was suggested as the most likely diagnosis. By definition
diagnosis of AML-MO requires less than 3% MPO positive
and/or SBB positive blasts, expression of myeloid
associated markers, and lack of B/T (lymphocytic) lineage
associated antigens™®. Thus, for the recognition of AML-
MO, immunophenotypic evaluation is mtegrated in the
FAB scheme as a part of diagnostic procedure”. In the
above mentioned patient blast cells were minimally
differentiated and the cytochemical analysis showed upto

Table 5:Acute leukaemia in adults: Sex distribution of main types in different age groups
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25 blasts positive for SBB and/or MPO, per 1000
consecutive leukaemic blasts counted on the different bone
marrow smears of the same patient. Although the diagnosis
of AML-MO was suggested, no further confirmation of this
diagnosis was possible. In the three other patients the
diagnosis of acute bilineal leukacmia was suggested as
morphologically and cytochemically two  distinct
populations of leukaemic blasts were clearly
distinguishable on the bone marrow examination. A
definite diagnosis of bilineal leukaemia or mixed lineage
leukaemia can only be pursued through morphological,
cytogenetic, immunophenotypic, molecular and EM
analysis of the bone marrow in newly diagnosed cases'®
We therefore could only highly suspect and not conﬁxm
the diagnosis of bilineal leukaemia due to non-availability
of the required facility.

Age group AML (n=73) ALL (n=25) Bilineal (n=3)
(Years) Male  Female MF Male  Female MF Male Female - MF
16-25 L 5 341 10 5 2:1 1 1 1:1
26-35 11 3 3.7:1 1 6:1 - - -
3645 7 5 1.4:1 1 0:1 - - -
46-55 14 3 4.7:1 - 1 0:1 - - -
56-65 5 1 5:1 - 1.0 - - -
66-75 1 1 1:1 - - - 1 - 1:0
Total 35 18 3.1:11 17 8 2.1:1 2 1 2:1
Table 6: Acute leukaemia in adults: Presenting age and sex distribution.
Type © Sex No. of cases Age (Years)
Range Median

AML M+F 73 16-70 36

M 55 16-70 35

F 18 18-68 38
ALL M+F 25 16-60 22

M 17 16-60 22

F 8 16-49 25
Bilineal M+F 3 22-74 25

M 2 25-74 -

F 1 22 -
Acute leukaemia M+F 101 16-74 30
(AML+ALL+Bilineal) M 74 16-74 30

E 27 16-68 30

Table 7 Distribution of acute leukaemia in different age groups.

Age AML(n=73) ALL(n=25) Bilineal (n=3) Acute leukaemia AML/ALL
Group (n=101) Ratio
(Years) No. % No. % No. % No. %
16-25 22 30.1 15 60 2 66.7 39 386 1.5:1
26-35 14 19.2 7 28 - - 21 20.8 2:1
3645 12 16.4 1 4 - - 13 12.9 12:1
46-35 17 233 1 4 - - 18 17.9 17:1
56-65 6 8.2 1 4 - - 7 6.9 6:1
66-75 2 2.8 - - 1 333 3 2.9 2:0
Total 73 100° 25 100 3 100 101 100 2.9:1
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Jsble 8 AML in adults: Presenting age in different subtypes.

= =73) Rse (Years) Table 9: ALL in adults: Presenting age in different subtypes.
No Y%age Range Median Subtypes ALL (n=25) Age (years)
it R] 1 14 60 - No Y%bage Range Median
i 7 9.6 18-68 35
bz 49 67.1 16-70 33 -
N3 5 6.8 22-48 30 L1 8 32 1645 19
ré g 11.0 ;{9)-53 47 L2 16 64 16-60 23:5
27 -48 -

M5 1 1.4 18 - - L ? - )
M7 Nil - “ - ALL 25 100 16-60 22
Toin] 73 100 16-70 36 (L1+1.2+L3)

Table 10 Age related distribution of FAB subtypes.
Ape AML (n=73) ALL (n=25) Bilineal* (n=3)
(Yems) MO Ml M2 M3 M4 M5 M6 L1 L2 L3
16-25 - 2 17 1 1 - 1 6 9 - 2
26-35 - 2 8 2 1 1 - 1 5 1
36245 - 2 8 1 1 - - 1 - - -
£6-55 - - 11 1 4 1 - - 1 - -
56-65 1 - 4 - 1 - - - 1 - -
66-75 - 1 1 - - - - - - - 1
Total 1 7 49 5 8 2 16 1 3

Discussion

Reports on morphological aspects of acute leukaemias in
general and particularly in adults are limited in recent
literature specially originating from the developed world.
It can partly be attributed to the fact that presently more
emphasis is being laid on immunophenotypic, cytogenetic,
molecular and electron microscopic (EM) analysis of acute
leukaemias. The other factor is that childhood acute
leukaemia has invoked more interest among researchers
because of the fact that it is now being considered a
potentially curable disease in majority of the patients who
receive appropriate therapy and support'’.

In the present study we have classified the 101
consecutive -adult acute leukaemia patients mainly
according to the FAB system which is invaluable in
providing common ground for comparing patients in
different studies and for providing useful prognostic
information'®,

Acute leukaemias are reported to be the leading cause
of cancer death in adults, younger than 35 years of age'.
This fact is indirectly supported by the results generated
from our analysis which showed acute leukaemias to be
much more frequent in adults upto 35 years of age than
afterwards (Table 7, Fig. 1).

Although AML is reportedly more common than
ALL in adults, their relative frequency varies considerably
in different studies from Pakistan™® and abroad®?,
Generally higher AML rates are noted in dcveloped
countries’. About 80% of the acute leukacmias in adults
are reported to be AML'®. In the present study AML
constituted 72.3% of the total acute leukaemias in adults
with an AML:ALL ratio of 2.9:1. In other studies from
Pakistan Hassan et al'° and Khalid et al.®® have reported
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the AML/ALL ratio of 2.57:1 and 1.02:1 respectively. In
comparison, relative frequency of AML and ALL
expressed as AML/ALL ratio in studics from Australia®,
Denmark™ and Norway” was 3.4:1, 5.17:1 and 10.33:1,
respectively. The relative frequency of AML in adults
therefore appeared to be lower in our patients when
compared with developed countries.

Acute leukaemias are more common in males than in
females'®*%". Male to female rate ratio is usually 1.1 to
1.2:1®. The M/F ratio of 2.74:1 observed in our study
therefore reflected much larger male predominance in
adult acute leukaemia. A similar distinct male
preponderance was observed virtually in all the age groups
and in the different types of acute leukaemia (Tables 4, 3).

Incidence of AML reportedly increases with the
age™. Relatively low incidence of AML is noted in young
adults™. A continuous increase in rate is described to begin
at age of 50 years™. In the present study we, however
observed a different bimodal pattern of AML distribution
in adults. Highest rate was observed in ages 16-25 years
and a second but smaller peak in ages 46-55 years
followed by a significant decline in incidence in older age
groups. Relative frequency of AML in comparison to ALL
however increased with advancing age (Table 7). AML
therefore, appeared to affect significantly younger adults in
the present study.

ALL is primarily a disease of first two decades. of
life. It is uncommon between ages 25 and 60 years, but
increases in incidence with age particularly after 60%.
Taylor et al®*. from UK have reported that the patients
aged 60 years and over accounted for 31% of all the adult
ALL paticnts. In contrast, present study showed that the
rate of ALL was highest among adults upto 25 years,
accounting for 60% of the total ALL patients in adults, and



a sharp progressive decline afterwards with only 4% aged
60 years and over,

Median age at the time of diagnosis for AML and
ALL was 36 and 22 years respectively. Presenting age of
our adult patients was significantly lower than 58-66
years'** reported for AML and 31 years® for ALL in
adults. Similarly median age for total adult acute
leukaemia was observed to be 30 years in comparison to
63 years reported in an Australian study®'.

Considering presenting age at the time of diagnosis
and their age related distribution, acute leukaemias
appeared to affect much younger adults in our population
when compared with developed countries. The factors
partly responsible for this observation could include low
overall life expectancy and the fact that very old patients
have even poorer access to the medical care which results
in diagnostic omission.

AML-M?2 is reported to be the commonest subtype of
AML'**%:% I the present study although M2 was found
to be the most frequent subtype of AML, its relative
frequency of 67.1% was significant] higher than 22-
32.3% described in different studies'>**°. M4 was the
second most frequent subtype of AML and showed a
median age of 47 years in contrast to 33 years for M2, 35
years for M1 and 30 years for M3 (Table 8). AML-M4
therefore appeared to affect relatively older aduls.
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Fig.1. Age related distribution of acute leukaemia in adults (n=101)

Distribution of ALL subtypes showed L2 to be the

main subtype affecting 64% of the total adult ALL
patients. The relative frequency of L2 observed in our
study was significantly higher than 48.7% and 55.6%
reported by Bennett et al."”* and GIMEMA group®, in adult
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ALL. Only one case of ALL-L3 (4%) was diagnosed in the
present study. ALL-L3 is generall)lz reported to account for
about 1-3% of all cases of ALL>!"

Fig.2. Age related comparative distribution of AML and
ALL in adults.
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Conclusions

Acute myeloid leukacmia (AML) was found to be the most
frequent type of acute leukaemia diagnosed in adults, The
relative frequency of AML was however noted to be
lower, when compared with developed countries,

- In comparison to the studies from West, much larger
male excess was observed. Male preponderance in our
study may partly be reflective of relatively better health
care for males in our society, or it could be due to genetic
and different environmental factors,

- Age related distribution of acute leukaemia in adults
showed a different pattern when compared with data from
developed countries. Acute leukaemia appeared to affect
much younger adults in our population,

Among the different morphological subtypes of acute
leukacmias, M2 was the commonest form of AML
whereas L2 was the commonest form of ALL. The
frequency of M2 and L2 was however higher in our
patients when compared with international data.
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