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Effect of Prechemotherapy Steroid on Initial Tumor Load: An
Outcome Indicator of Induction of Remission in Childhood Acute
Lymphoblastic Leukemia (ALL)
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Abstract

Background: Treatment of Acute Lymphoblastic Leukemia (ALL) is mainly
chemotherapy based. In the past outcome of treatment with polychemotherapy was
dissatisfying. Recently success have improved as risk based polychemotherapy has
been employed. Therefore in modern approach of the treatment of ALL of children
assessment of risk factors has become a key issue. It has been observed in the
studies abroad that response to prechemotherapy corticosteroid could be a clue to
the good response to chemotherapy

Objectives: The objectives of this study were to see the effects of dexamethasone
on initial tumor load and to observe the relationship of the effects of prechemotherapy
dexamethasone on tumor burden and the outcome of Induction of Remission.

Materials and Methods: This was a prospective study carried out from January 2004
to June 2005 in the Department of Pediatric Hematology and Oncology at Bangabandhu
Sheikh Mujib Medical University (BSMMU). All the cases between one to fourteen
years of either genders were enrolled into the study after their confirmation as ALL.
Tumor load was assessed before the beginning of prechemotherapy dexamethasone
and after the day 7 of prechemotherapy dexamethasone. After reassessment of tumor
load, polychemotherapy of Induction of Remission was begun. Bone marrow study
was performed every seven days after starting Induction chemotherapy until the bone
marrow remission was achieved. Then the effect of prechemotherapy dexamethasone
on tumor load was compared with the outcome of Induction polychemotherapy. The
results were analyzed maintaining standard procedure with SPSS version 10.0.

Results: A total of 40 patients were enrolled into the study. Among them 21 were male
and nineteen were female. Thirty were FAB L1 and ten were L2 morphologically. Reduction
of tumor load was evident as estimated by peripheral blast count together with hepatic
and splenic mass. Response to prechemotherapy dexamethasone was good in 21 out of
28 patients with the WBC count below 50x10%L as compared to only 4 out of 12 with the
WBC count >50x10%L (P=0.013). Similarly, 21 in 24 in the group <25x10%L of Initial
Blast Cell count responded good as compared to 4 in 16 with >25x10%L Initial Blast Cell
count (P=0.000). Among the 25 good responders to prechemotherapy dexamethasone
24 went into remission within 7 days of induction and among the 15 poor responders only
6 went into remission within 7 days of induction (P=0.000).

Conclusion: Response to pre-chemotherapy dexamethasone could be a strong guide
to predict the outcome of induction chemotherapy and help in risk stratification of
childhood Acute Lymphoblastic Leukemia.
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Introduction:

Leukemia is a disease resulting from the neoplastic
proliferation of hemopoietic or lymphoid cells. It results
from a mutation in a single stem cell the progeny of
which form a clone of leukemic cells. Often there is a
series of genetic alterations rather than a single event.
Genetic events contributing to malignant
transformation include inappropriate expression of
oncogenes and loss of function of cancer suppressing
genes. The cell in which the leukemic transformation
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occurs may be a lymphoid precursor, a myeloid
precursor or pluripotent stem cells capable of
differentiating into both myeloid and lymphoid cells.
Acute leukemias are characterized by a defect in
maturation leading to an imbalance between
proliferation and maturation. Since cells of the
leukemic clone continue to proliferate without maturing
to end cells and dying there is continued expansion
of the leukemic clone where immature cells
predominate.” Risk adapted polychemotherapy for
children with acute lymphoblastic leukemia is the basis
of success stories in modern clinical oncology.
Identification of risk factors therefore was felt very
important. For many years high leukemic tumor burden
has been recognized as one of the most important
independent risk factors. Recently many studies have
demonstrated prognostic significance of blast cell
reduction in peripheral blood to a 7-day prednisone
and one intrathecal dose of methotrexate on day one
as a parameter for early treatment response. According
to some of the recent studies, response to
prechemotherapy prednisolone is one of the strongest
indicators of good prognosis.23 While looking for a
reliable, available and a cheap tool for a risk based
stratification of ALL cases, importance of the
identification of the effect of prechemotherapy steroid
on initial tumor load was felt. On this ground, it
appeared very crucial to study the relationship of the
effect of steroid on initial tumor load in children with
ALL. Therefore this study was conducted to see the
effects of dexamethasone on initial tumor load and to
observe the effects of tumor burden on response to
prechemotherapy dexamethasone.

Materials and Methods

This was a prospective hospital based study performed
during the period from January 2004 to June 2005 in
the department of Pediatric Hematology and Oncology
at Bangabandhu Sheikh Mujib Medical University
(BSMMU). All the cases admitted into the department
with the clinical suspicion of ALL were investigated.
The patients between one to fourteen years,
irrespective of male or female, having been confirmed
as ALL, were enrolled into the study. Those having
previous history of taking steroid during this iliness or
with past history of chemotherapy, or with interrupted
chemotherapy schedule during the 18t 7 days of
induction of remission or any parent disagreeing to
be included in the study were excluded.

Diagnosis of the cases was based on the history,
Clinical examination and laboratory investigations. The
investigations were full blood count, peripheral blood
film study, LDH level, x-ray chest and the confirmation
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of the diagnosis by study of bone marrow. CSF
(Cerebrospinal fluid) study was done after the
confirmation and on the day one of beginning of
prechemotherapy dexamethasone.Tumor load was
assessed at diagnosis and before any leukemic
therapy was started. Assessment was done by the
measurement of liver and spleen (In centimeter) from
the costal margins of the respective sides, WBC and
blast cell counts in peripheral blood film. When total
WBC count was above 50x10%/L the condition was
labeled as hyperleukocytosis.* It was considered as
high blast cell count as the blast cell was counted
more than 25x109/L.

Liver and spleen were measured with the help of a
measuring tape, Palpable liver more than 2 cm from
the right costal margin in the mid clavicular line was
considered as hepatomegaly.* Just palpable spleen
or more than that was described as splenomegaly.®

All the patients were maintained with adequate
hydration, maintained on alkaline urine and on oral
allopurinol to prevent tumor lysis syndrome (TLS).
Treatment was started with 7 days of monotherapy
with oral dexamethasone and one intrathecal dose of
methotrexate (MTX), cytosine arabinoside and
hydrocortisone at day one. The first day of treatment
was the day of the first administration of
dexamethasone. The initial dose of dexamethasone
was 2mg/sqm/day on day one, 4mg/sqm/day on day
two and 6mg/sqm/day from day three and onwards.
Intrathecal MTX, cytosine arabinoside and
hydrocortisone were given on day one along with oral
dexamethasone as mentioned above. Assessment of
response was done on the 8" day of dexamethasone
therapy. Reduction of size of liver and spleen were
noted. Changes in WBC count and blast cell number
were also noted down carefully. The number of
leukemic blasts in the blood on day 8 was counted in
PBF. The presence of 1x10%/L blasts in PBF on day
8 was defined as a Dexamethasone poor response.
(DPR) that less than 1x10°%L leukemic cells was
required to be classified as Dexamethasone good
response (DGR). Response to induction was
determined by the assessment of bone marrow status
at the end of first 7 days of chemotherapy.7 When the
blast cell counts in the bone marrow was less than
5% it was considered as complete remission. Blast
cell count in the bone marrow 5% or above was
considered as marrow not in remission. Bone marrow
in complete remission was considered as responded
to chemotherapy and that not in remission as not in
remission as not responded.®
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All the data were subjected to statistical analysis
according to standard procedure. SPSS version 10.0
was used for statistical analysis. To identify the
correlation between two groups of values Pearson’s
bivariate correlation was performed. To compare the
means and SEM of two different groups of ALL
independent sample t test or paired sample t test
was done, as required. Pearson’s chi-square test was
used to analyze the relationshipsbetween the
response of leukemic tumor load to prechemotherapy
dexamethasone and Initial WBC count and that with
Initial Blast Cell count. Probability value “P value” less
than 0.05 and 95% confidence intervals (CI) were used
as the level of significances.

Results

A total of 40 patients were enrolled in this study.
Among them 21 were male and 19 were female. As
many as 24 patients were in the age group between 1
to 6 years, 10 between 7 to 10 years and the rest 6
above 10 years. Twenty four out of forty cases (60%)
were from rural areas and 16 cases (40%) were 10
years (Table ).

Table-l
Age and sex Distribution of the Cases:
Age Sex Total
Male Female
1to 6 yrs 15 9 24
71010 yrs 4 6 10
Above 10 yrs 2 4 6
Total 21 19 40

According to morphological classification 30 out of
40 cases (75%) were of L1 and only 10 (25%) were of
L2 variety. None of the cases involved was L3 (fig1).

Hepatomegaly was found in all the cases but
splenomegaly was found in 34 (85%) of them. Data
was tabulated in table Il to summarize the reduction of
initial tumor load following 7 days of prechemotherapy
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Fig.-1: Distribution of cases according to morpho-
logical classification (FAB) of the Cases.

dexamethasone by comparing the peripheral blast
count, hepatomegaly and splenomegaly at diagnosis
with their respective measurements at the end of 7
days of prechemotherapy dexamethasone. The
minimum blast count at diagnosis as well as just after
the 7 days dexamethasone therapy was 0, maximum
initial blast count was 112.5x10%L and maximum count
after dexamethasone therapy at day 8 was 38.25x10%/
L. Mean were 23.59x10%/L (SEM=4.83x10%/L) and
4.91x10%L (SEM=1.81x109/L) respectively (Table Il).
The reduction from higher initial blast counts to the
lower one following 7 days of dexamethasone was
proved to be statistically significant (P=0.000;95%ClI
10.14 10 27.23).

Initial size of liver was compared with that following 7
days of dexamethasone therapy. Initial minimum
measurement of liver was 4 cm, maximum 10cm and
the mean was 5.7cm (SEM=0.20cm). After 7 days of
dexamethasone prechemotherapy, these measure-
ments came down to 1 cm, 7 cm and 4.27 cm
(SEM=0.24cm) respectively. The reduction was proved
statistically significant (P=0.000; 95%CI 1.06 to 1.78).
Similarly, reduction of splenomegaly was proved
significant (P=0.000; 95%CI 1,527 to 2.9127) as
showed by the comparisons. As in the initial so in the
day 8 of dexamethasone therapy the minimum and
the maximum measurements were the same 0 and 12
cm respectively. Yet, the fall of mean from 3.85 cm
(SEM =0.53cm) to 1.63cm (SEM =0.43cm) indicated
the difference(Table Il).

Table-ll
Reduction of initial tumor load after 7 days of prechemotherapy dexamethasone
Min Max  Mean SEM t df P 95%ClI

Peripheral Initial 0 1125 23.59 4.83 442 39 0.0 10.14t027.23
Blast count x10%L  Day8* 0 38.25 4.91 1.81
Liver (cm) Initial 4 10 5.7 0.20 8.10 39 0.0 1.06t01.78

Day8* 1 7 4.27 0.24
Spleen(cm) Initial 0 12 3.85 0.53 6.48 39 0.0 1.52102.91

Day8* 0 2 1.63 0.43

*Measurement immediately after the end of 7 days of prechemotherapy dexamethasone
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Table 1l depicted the relationship of initial WBC count
with peripheral blasts at the end of 7 days of
prechemotherapy dexamethasone. Among the 12
cases having initial WBC count equal to or more than
50x109/L, 8 patients had poor response to
prechemotherapy dexamethasone and 4 had good
response to it. On the other hand when the initial WBC
count was less than 50x10°/L only 7 cases out of 28
showed poor response to dexamethasone and as
many as 21 patients ended up with good response to
dexamethasone at the end of 7 days’ course of
dexamethasone. The differences of response of blast
cell count to prechemotherapy dexamethasone
between the groups with hyperleukocytosis (50x10%/
L) and that lower than 50x10%L WBC was found
statistically significant(P=0.013).

Table-lll
Relationship between Initial WBC count and the
response to prechemotherapyDexamethasone:
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Table V showed the relationship between the response
of initial blast count in the peripheral blood to
prechemotherapy dexamethasone and response of
bone marrow to induction chemotherapy. It could be
evident here that in the dexamethasone poor response
group, only 6 out of 15 went into remission by 7 days
of initiation of induction. But in the group showing good
response to dexamethasone, as many as 24 among
25 of the group went into complete bone marrow
remission. Difference between the groups was also
statistically highly significant (P=0.000).

Table-V
Relationship between response of initial blast cell
count (to prechemotherapy dexamethasone) and
response of bone marrow (to induction
chemotherapy)

- Bone Response to Prechemotherapy Total

Response to Initial WBC count Total M b thason =40

Prechemotherapy ~ >50x10%L <50x109/L (n=40)  oo" examethasone (n=40)

Dexamethasone (n=12) (n=28) Remission Poor Good

Poor 8 7 15 (n=15) (n=25)

Good 4 21 25 >day 7 of induction 9 1 10

Total 12 28 40 <day 7 of induction 6 24 30
Total 15 25 40

%%=6.22, df=1, P=0.013

Table IV presented here the relationship between initial
blast count and the response to prechemotherapy
dexamethasone. It could be observed here in the cases
when initial blast cell was more than 25x109/L 12
cases out of 16 responded poorly in contrast to the
cases having initial blast cell count less than 25 x10°/
L where only 3 out of 24 cases responded poorly.
Good responders numbered only 4 in the former and
21 in the latter. This difference was found statistically
highly significant (P=0.000).

Table-IV
Relationship between Initial Blast Cell count and
the response to prechemotherapy Dexamethasone

Response to Initial blast count Total
Prechemotherapy ~ >25x10%9L <25x10°/L (n=40)
Dexamethasone (n=15) (n=25)

Poor 12 3 15
Good 4 21 25
Total 16 24 40

%% =16. df=1, P=0.000

%% =16. df=1, P=0.000

Discussion

The importance of getting a simple, cheap, usable
and reliable prognostic indicator can not be
overemphasized. It is important for stratification in the
very early phase of indication of remission. Response
of leukemic tumor burden to glucocorticoids is said
to be the strongest predictor of outcome of the
treatment of ALL.7-8 Most of the studies were carried
out using prednisolone. Therefore, this study was
designed to see the effect of dexamethasone on tumor
load and their relationship with response to induction
chemotherapy.

Dexamethasone was used in this study for 7 days
before chemotherapy. Though most of the researchers
studied on prednisone, dexamethasone was used
during the phase of induction of remission replacing
prednisone as used by a member of researchers.
Monotherapy with dexamethasone significantly
reduced the number of peripheral blast count during
the 7 days time before chemotherapy (P=0.000,
95%Cl =10.41 to 27.23). It also significantly reduced
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the size of the liver (P=0.000; 95%CI 1.069to 178)
and spleen (P=0.000, 95%CI = 1.52 to 2.91) during
this prechemotherapy period. Dexamethasone here
caused the reduction of the tumor load to a very
significant level. Initial WBC count was seen to
influence the response to dexamethasone. Response
to dexamethasone was excellent (21/28) when initial
WBC count was below 50x10%L. But when total
leukocyte count was higher (50x109/L) the response
was poor in most of the cases (8/12). This difference
was proved statistically significant (P=0.013). As
illustrated above, high initial WBC count was
associated with poor response to prechemotherapy
dexamethasone.

This result is very consistent with that of BFM study
group, as for a long time they employed the response
to a 1-week single agent steroid treatment as
prognostic factor. This method has proved valuable in
detecting a very high-risk subgroup of children who
needed intensive treatment to be cured
permanently.%10 Although there are other factors or
variables involved as prognostic indicators in the
treatment outcome of childhood acute lymphoblastic
leukemias yet good early response to prednisolone
remained as stand out indicator over the years until
recently. 112

In BFM studies toothe prednisone response emerged
as the strongest predictor of outcome in childhood
ALL.89 Their results showed that the prednisone
response was the strongest prognostic factor in infant
ALL and might be used as a stratification factor in
risk-adapted treatment protocols for ALL. Here in the
present study dexamethasone was used and
response to dexamethasone was considered as a
variable.

Finally, it was well evident here that those responded
well to prechemotherapy Dexamethasone went
significantly earlier into remission following Induction
Chemotherapy. It clearly indicated that Good
Response to Prechemotherapy Dexamethasone could
be a strong predictor of Good Response to the
chemotherapy in Induction of Remission. It is true
that now a daysimmunophenotyping and cytogenetics
are gaining importance as the indicators for response
to antilukemic treatment. But early remission in
response to induction chemotherapy has been
regarded as one of the strongest indicator of good
outcome of the antileukemic treatment in childhood
acute lymphoblastic leukemia. 314 In the era when
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more sophisticated studies are on board yet these
are not available everywhere and not affordable for
everyone in this country. Therefore, indication of good
response of tumor load to prechemotherapy
dexamethasone can give us the indication of early
remission in induction of remission phase of
chemotherapy for childhood Acute Lymphoblastic
Leukemia which could be one of the strongest
prognostic indicators.'® In this context “Good
response to Prechemotherapy Dexamethasone” could
also give us the clue to stratify the leukemic cases
on the basis of their risks as well as to predict on the
outcome of the treatment of antileukemic
chemotherapies also could be done on the merit of
their going into remission at the end of induction of
remission phase of risk basedantileukemic
chemotherapy in Acute Lymphoblastic Leukemia in
children.

Conclusion

It can be concluded from this observation that
response to dexamethasone as prechemotherapy
corticosteroid, could be a strong guide to predict the
outcome of induction chemotherapy and help in risk
stratification of childhood Acute Lymphoblastic
Leukemia.
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