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Summary

It is common practice in therapeutic trials in Acute Lymphoblastic Leukaemia
(ALL) to analyse the impact of prognostic factors on clinical outcome. In this
study, 30 newly diagnosed ALL patients were enrolled and the median age was
14.5 years. 22 patients were male and 8 patients were female. Prognostic
factors analysed include age, sex, lymphomatous presentations (bulky
peripheral lymphadenopathy , mediastinal mass and enlargement of spleen
and liver), initial leucocyte count, blast cell morphology and bone marrow
response to chemotherapy. Remission induction and maintenance therapy
with conventional combination chemotherapy and CNS prophylaxis with
intra thecal methotrexate and radiotherapy were instituted to all patients
for long term event free survival. Results of induction therapy and overall
outcomes of treatment were observed. The impacts of analyzed prognostic
factors on clinical outcomes were assessed. 3 patients (10%) failed to go into
remission after 12 weeks of therapy. 27 patients (90%) obtained remission.
Among 27 patients those obtained remission, 17 patients continued event
(failure to remit, relapse and death) free survival, 7 patients suffered relapse
of their leukaemia and 3 patients died during maintenance therapy. Events
were observed more among patients age group ~O yrs (84%), initial WBC
count ~O x 109/L (58%) and FABL2 morphology (80%).

Introduction patients can be assigned, at diagnosis, to

Acutelymphoblasticleukaemiaisrecognised favourable or unfavourable risk groups by
as a heterogeneous disease with different analysis of presenting clinical and laboratory
subtypes those respond differently to features. The ability to indentify reliable
treatment!. Effective combination prognosticfactorshascontributed importantly

chemotherapy, prophylactic treatment for to explanations of disease outcome and to the
CNS leukaemia and intensive induction design and evaluation of treatment protocols.

therapy remarkably improve the prognosis Anarray of clinical and lymphoblast biologic
of patients with ALL; however about one features has been related to the results of
third of children and more than one half of therapy; however, the interdependence of

adults continue to die from relapse2.3.Most thesefactorssuggeststhatonlyasmallnumber
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are of genuine value in treatment planning4.

It is important to recognize that the impact of
any prognostic factor depends on the efficacy
of therapy - the single most influential

predictor of clinical outcome. Single
prognostic factor does not possess adequate
predictive strength to become the sole
criterion for risk assignment. The clinical
utility of some prognositc factors in adult
patients differ significantly from that in
children5.6.

Reasons for these discrepancies are not clear
but may relate to the generally decreased
efficacy of anti-leukaemic therapy in adults,
the smaller numbers of adults enrolled in

clinical trails, and failure to studycertain risk
factors. Prognostic factor analysis is
appropriate and indicated in adult ALL to
identify patients who might benefit from
alternative therapy, such as bone marrow
transplantation in first complete remission
for those with the highest risk of early
failure. In this therapeutic trial, newly
diagnosed ALL patients were treated with
curative approach. At diagnosis their
prognostic factors were analyzed and the
impacts of prognostic factors on clinical
outcomes were assessed.

Materials and niethods

Thirty newly diagnosed and previously
untreated ALL patients aged 3 years and
above (upto 26yrs.) were enrolled into this
study. These patients were treated at
"rlaclllmifr'a-gya'ep'arttn~nt, Bangabandhu
SheikhMujibMedical University(BSMMU)
from April 1996 to December 1998. They
were assigned to favourable or unfavourable

cases by analysis of presenting clinical and
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laboratory features. Prognostic factors

analysed in this study include age, sex,
lymphomatous presentations (bulky
peripheral lymphadenopathy, mediastinal
mass and enlargement ofspleem and liver),
initial leucocyte count, haemoglobin
concentration, platelet <!:ount,blast cell

morphology and bone marrow response to
chemotherapy.Remission inductiontherapy,
CNS prophylaxis and maintenance therapy

were instituted to all patients with
conventionalcombinationchemotherapyand
radiotherapyforlongtermeventfree survival.
Results of induction therapy and overall
outcomes of treatment were observed. The

impacts of analysed prognostic factors on
clinical outcomes were assessed. For

remission induction I or 2 or 3 cycles (I

cycle =28 days) of therapy were used. Drugs
used for remission induction included

vincristine 1.4 mg/m2(maximum 2 mg) i.v.
days 1, 8, 15, 22, prednisolone 40 mg/m2
daily p.o.days I - 28;daunorubicin 45 mg/m2
Lv. day - 1,2 or doxorubicin 40 mg/m2 i.v.
day I; cyclophosphamide 600mg/m2i.v.day

-lor 15 or L-asparaginase 6000 IU/m2i.v.
last 10days of the 28 days cycle or systemic

methotrexate 15 mg/m2 Lv. days 2 and 10.
Bone marrow examination was carried out at

diagnosis, at the end of 4 weeks, 8 weeks and
12 weeks.

Marrow cellularity and marrow differential
were evaluated to announce complete or
partial remission. Physical findings and
peripheral blood were also evaluated. The
patient had Ml marrow (0 - 5% blast cells;
>15% erythroid; >25% Myeloid), hyper-
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cellular or normocellular marrow, HI

peripheral blood (Hb ~ II gmld I ; N ~2500/
cumm; PC ~100,000/cumm; blast - 0%) and
PI physical findings (Liver-normal size;
spleen and lymph nodes-normal size;

leukaemic infiltrates, haemorrhage or
infection-absent) to confirm complete
remission. After remission intensification

was done with new drugs cytarabine 100mg/
m2i.v.days 1-5 or etoposide 100mg/m2i.v.

days 1-5 in addition to drugs used during
induction. Intrathecal methotrexate, 10 mg/
m2 once weekly 6.doses, was given during
induction therapy, Cranial irradiation was

completed at Radiotherapy deptt. of DMCH
after intensification. Following induction,
CNS prophylaxis and intensification all
patients were to receive identical

maintenance therapy. This consisted of
vincristine i.v. 1.4 mg/m2 every 4 weeks

interval, prednisolone 40 mgim2 p.o. for 5
days at the beginning of each cycle,
methotrexate 20 mg/m2 orally once weekly
and 6- mercaptopurine 75 mg/m2daily orally.
Doses were adjusted to maintain WBC > 1.0
x I09/L' and platelets > 1OOxI09/L. If
remission was not obtained by 12 weeks
induction therapy those cases were
announced as resistant ALL. Their treatment

was continued as palliative maintenance
therapy.

Results

During April 1996-September 1998, thirty
patients wereenrolled and followedup till the

end ofDecember1998.Distributionofpatients
by clinical and haematological features at
diagnosis is shown in the table-I and II.
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Table-I: Distribution of Patients by clinical
presentations at diagnosis.

No.of Percen-

patients tage
Age groups
(in years) <10 3 10%

10 -19 21 70%
20+(upto 26) 6 20%
M 22 '73.3%
F 08 26.6%
Malaise 26 86.6%
Fever 24 80%
Bleeding menifestations 17 56.6%
Bone or joint pain 16 53.3%
Superficial lymph nodes enlarged
Yes 17 56.6%
No 13 43.3%

Mediastinal nodes enlarged
Yes 03
No 27
Spleen enlarged
Yes
No

Liver enlarged
Yes
No

Sex

Clinical

presenta-
tions

10%
90%

17
13

56.6%
43.3%

II
19

36.6%
63.3%

Table-II: Distribution afpatients by haematological
findings at diagnosis

No. of Patients Percentage

21

Haemoglobin (gm/d I)
<10 27 90
>10 03 10
WBC X 109fL
<10 II 36.66
10-49 07 23.33
50 12 40

Platelet X 109fL
<30 10 33.33
30-I00 8 26.66
>100 12 40
FAB Type
LI 24 80
L2 05 16.6
Acutemixedleukaemia 01 3.3
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The diagnosis was based on morphologic
evaluation of leishman's stained blood film
and smears of bone marrow and five ALL 12

cases needed cytochemistry i.e. positive
staining for periodic acid schiff and negative
staining for myeloperoxidase. The
immunologic and cytogenetic features of
acute lymphoblastic leukaemia did not
evaluated since these facilities were not

available.Thirtypatientswere treatedinitially
with remission induction therapy. Among
them three patients failed togo intoremission
after 12weeks (3cycles)of therapy.5patients
achieved remission after 4 weeks of

chemotherapy and 17 patients achieved
remission after 8 weeks of therapy.5 patients
needed 12 weeks for remission.

Table -III: Results ofinduction therapy.

Remission

Not in remission

No. of
Patients

27
03

90

10

Percentage

An overall remission rate is 90%.

Time of remission No. of

Patients
5
17
5

16.6
56.6
16.6

Percentage

4 weeks
8 weeks
12 weeks

Among thirty patients one patient obtained
remission within 4 weeks by basic regimen
(vincristine and prednisolone) only. Three
patients were treated with basic regimen and
anthracycline in each cycle and obtained
remission within 8 weeks. The remaining 26
patients were treated with four drugs in each
cycle. In addition to indetical three drugs
(vincristine, prednisoloneand anthracycline)
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L-asparaginase,cyclophosphamide,systemic
methotrexateorcytarabinewasused as fourth
agent in combination therapy. Among them
four patients obtained remission within 4
weeks; 14 patients within 8 weeks and 5
patients within 12 weeks of therapy.

Table - IV: Overall olltcOT1Ie by treatme1lt.

Status No. of Percentage
Patients

Even free survival and

on maintenance therapy 17
Relapsed in first remission 07
Died in first remission

due to acute hepatic failure 0 I
Did not communicate
with us after CR 02
Not in remission 03

56.66
23.33

3.33

6.66
10.00

CR =Complete remission

Table-V: Prognosticfactors analysis.

Factor Group No. in EFS Observed
group events*

EFS =Event free survival.

*Events =Failure to remit, relapse, death during

maintenance therapy.

Events (failure to remit, relapse and death
during maintenance therapy) were observed

22

Age in years <10 3 2 1(33.3%)
10- 19 21 14 7(33.3%)

20 6 I 5(83.3%)

Initial WBC <10 11 7 4(36.36%)
count (XI09/L)10- 49 07 5 2(28.57%)

50 12 5 7(58.33%)

Sex M 22 14 8(36.36%)
F 8 3 5(62.55%)

AB type LI 24 15 9(37.50%)
L2 05 01 4(80.00%)
Mixedcell0I 01 0(0%)
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more among patients age group ~20 years
(84%), initial WBCcount~50X 1O~/L(58%)
and FAB L2 morphology (80%).

Discussion

Prognostic factor analysis allows to identify
variablesthatmightexplainthe heterogeneity
of responses to a given therapy; it permit an
understanding of the interrelations of such
factors, notjust their individual or univariate

effects; It provides a means of ensuring the
comparability of patient groups resulting
from randomization; and it may identify
subsets of patients that would be best treated
by different approaches.

The age of patientswithALLexerts a striking
effect on clinical outcome. Childrenyounger
than 2 years and those older than 10 years
have a relatively poor prognosis in
comparison with patients in the 2 - 10 years
age group? ALL in infants is clinicallly
aggressive, frequently presepting with CNS
leukaemia,massivehepatosplenomegalyand
high leucocyte levels. In two large series of
infants the event -free survival rate at 4 years

from diagnosis did not exceed 34%, a poor
result in view of the generally favourable
outlook for children with ages between 2 and
10 yearsx.Recent observations in a clinical

trial of aggressive multiagent chemotherapy
suggest a modest improvement in the long -
term outcome for this poor - risk group~.The
comparatively poor prognosis of ALL in
adults is well known. Recently, Hoelzer and
colleagues analysedanumberoffactors those
may explain this finding. These facts are a
lower incidence of CD10 + ALL and a higher
incidence of philadelphia chromosome
positive ALL in adults2.In addition, a worse

tolerance of chemotherapy and a longer time
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to achieve complete remission in adults may
adversely affect clinical outcome10.

The initial leucocyte count remains among
the most consistently reliable predictors of
treament outcomes 1I. Its relation to prognosis
is linear; that is, outcome worsens as the
leukocyte count increases. Above 50X 1O~/L

is used in some studies to de'fine poor
prognosis. The immunophenotypic and
cytogenetic features of acute lymphoblastic

leukaemia did not evaluated in this study
since these facilities were not available. But

this biologic features are strong predictors of
treatementoutcomeI2.13. B-cell, T-cell, CD 10-
early Pre-B-cell and Pre-B-cell ALL have

poor prognosis than CD 10 + early Pre- B-cell
ALL. Patients with hypodiploidy, t (4; II),
14q+and ph-positive cytogenetic
abnormalities have the most bleak

prognosisl4. In adults, but not in children,

myeloid antigen-positive ALL carries a
poorer prognosis. Gender, blast cell

morphology, CNS disease and lymphomatous
presentations (marked nodal and visceral

enlargement) are prognostic variables that
may independently influence treatment

outcome15. The worse prognosis for boys,
even allowing for an incidence of testicular

disease in 1- 3% of patients, is still apparent
in modern studies in which the overall results

have improved. Blasts with L 2 morphology
are more frequent in adults and less sensitive

to chemotherapeutic agents. Lymphomatous
presentations (marked nodal and visceral

enlargement with anterior mediastinal mass)
are closely associated with T -ALL inchildren
and confer a worse prognosis. Patients with

drug sensitive disease are more likely to
enter complete remission and to achieve

prolonged disease - free survival J(i. Following
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induction therapy peripheral remission within
7 days, <5 % blasts in bone marrow on day 14
and complete remission within 28 days are
good prognostic informations. The outlook
for slow responders is more guarded.

Continued study of prognostic factors is
important to improve the therapeutic index
(toxicity versus efficacy) of intensive
treatment regimens. The ultimate goal is to
provide less toxicbuthighlyeffectivetherapy
topatients witha relatively lowriskof relapse
and more aggressive hence more toxic
treatment to those judged to have a poor
prognosis.The immunologicandcytogenetic
features of acute lymphoblastic leukaemia
did not evaluated in this trial due to lack of

facilities in our country. It is difficult to draw
a definite remark from this small scale, short

follow-up and primitive laboratory - service
oriented study. But it provides future
directions for further improvement of
treatment of ALL.
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