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Abstract

Background: Acute lymphoblastic leukemia is a lymphoid malignancy, resulting
from autonomous proliferation of monoclonal abnormal stem cell. The aim of this
study was to evaluate the response rate and prognostic factor of adult patients
suffering from acute lymphoblastic leukemia, who were treated with chemotherapy
in south east of Iran and demographic methods were used for this study.
Methods: This study was conducted in Ali Ebne Abitaleb Hospital in south east of
Iran (Zahedan) from 2003-2010. All adult patients with acute lymphoblastic
leukemia
in
hematology
ward
received
Vincristin,
Daunorubicin,
Cyclophosphamide, Prednisolone and high dose Methotrexate for induction
therapy. All patients' information was recorded and multivariate analysis and
survival studies were performed by using Kaplan-Meier statistics.
Results: Sixty six adult patients entered. Mean age of them was 33 years old
(16-68), that 53 (80.3%) cases were male and 13 cases were female. Fifty one
(77.3%) cases experienced complete remission and 15 (22.7%) cases had no
remission state. In the following year 53% ( 33) was alive with complete remission
and 47% ( 31) were dead. Median survival was 13 months. In the end of study 30
cases were in complete remission and alive and 36 (54.5%) were dead.
Conclusion: Our results were comparable with other studies and minimally better
than those studies.
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Introduction

Acute Lymphoblastic Leukemia (ALL) is a lymphoid
malignancy, which arises from bone marrow,
appearing in marrow, blood circulation and other
organs [1].
The incidence of leukemia is 44000 in 2008 [2]
and is the most common hematologic malignancy in
south east of Iran [3, 4]. Top five most common types
of cancer in Ardabil were: stomach, esophagus, lung,
colorectal, and bladder [5]. Other reports from south
of Iran reveal the frequency of lymphocytic leukemia
as the third most common malignancy in men [6]. The
evaluation of cancer incidence in Fars province
showed that top four most common malignancies in
men were: ALL, stomach, Acute Myeloblastic
Leukemia (AML), colon and in women the ALL was the
second most common malignancy [7].
Clinical
manifestation of ALL is related to bone marrow
replacement. This pathophysiologic change is the
cause of thrombocytopenia, anemia and leukocyte
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abnormal count. In all patients, cure rate and
durable response in childhood period is better than
adult patients and only 30-40% of adult had long
term survival and exacted cure [8]. Disease-free
survival in childhood period is more than 70% and
this parameter in adult group is 20-38% [9]. The
combination
therapy
with
Vincristine
(V),
Daunorubicine (D) and Prednisolone (P) increased
complete remission in adult ALL and median response
increased to 17-18 months [10-12]. Many studies
reported that more intensive treatment with or
without stem cell transplantation increased the
survival and cure rate in ALL patients [13, 14]. By
using hematopoietic stem cell transplantation, the
maximum cure rate in adult ALL patients seldom
exceeded more than 40% [15]. The aim of current
study is evaluation of clinical manifestation,
prognostic factors and survival rate of ALL patients,
treated with chemotherapy without stem cell support
in south east of Iran (Zahedan).
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Table 1. General Characteristics of Patients
Characteristic

No
53/13
Mean =33.59
58
8
0
31
41
24
39
29
15
12
17
3
11
0
15

M/F
Age (18-60)
Pro B cell
T Cell
Mature B cell
Fatigue and malaise
Fever and chills
Musculoskeletal pain
pallor
Clinical bleeding
Petechia and purpura
Bone pain
Lymphadenopathy
Mediastinal widening
Organomegaly
CNS involvement
Leukocyte >50000
M: Male, F: Female

Percent%
80.3/19.7
87.8
12. 2
0
47
62.1
36.4
59.1
43.9
22.7
18.2
25.8
4.5
16.7
0
22.7

Table 2. Results and Outcome of Study
Factor

Number (%)

CR
(Complete
Remission)

Median
survival
time(95%CI)

Last
comparable
survival time
(probability)

Last
calculated
survival time
(probability)

Age
<30

40 (60.6)

34 (85%)

-

9 (705)

13 (51.6%)

30-60

18 (27.3)

12 (66%)

-

9 (50%)

-

>60

8 (12.1)

5 (62.5%)

3 (0.0,7.0)

9 (37.5%)

13 (0%)

Sex
Male

53 (80.3)

42 (79.24%)

13 (8.1,17.9)

11 (54.7%)

16 (42.6%)

Female
WBC
≤ 50000

13 (19.7)

9 (69.2%)

51 (77.3)

41 (80.39%)

>50000
PLT
≤30000

15 (22.7)

10 (66.6%)

26 (39.4)

18 (69.2%)

>30000

40 (60.6)

LDH
≤ 500
>500

25 (37.9)
45 (62.1)

Methods

0.008

0.650

11(53.8%)
-

13 (58.8%)

5 (0.0,10.0)

16 (52.3%)

0.003

13 (17.8%)

-

6 (1.0,11.0)

15 (30.8%)

0.005

33 (82.5%)

-

15 (57.0%)

16 (26.4%)
-

19 (76%)
32 (78%)

11 (6.0,16.0)

15 (56.0%)
15 (40.8%)

16 (37.7%)

0.243

In a single center study in Zahedan, Ali Ebne
Abitaleb Hospital, sixty six newly diagnosed ALL
patients with clinical manifestation as peripheral
blood smear, and bone marrow aspiration entered in
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P-Value

2004-2011.
Then,
the
complete
physical
examination, baseline laboratory and radiologic
examination were performed. All patients after
insertion of central venous line received maintenance
fluid therapy and induction treatment was:
Prednisolone (60 mg/m2 1-28), Cyclophosphamide
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Mashhadi et al.

(1200 mg/m2 stat), Daunorubicine (45 mg/m2, 1-3)
and Vincristine (1.2 mg/m2 weekly for 4 weeks). In
induction phase of treatment, all patients received
Ranitidine,
Fluconazol
(anti
fungal),
and
Cotrimoxazole. If the patients needed transfusion,
RBC or PLT prescribed. In the induction therapy, all
patients with fever and neutropenia, candidate for
anti microbial therapy according to clinical
manifestation and cultures. Fourteen to twenty days
after initiation of treatment, all patients candidate
for re-evaluation of bone marrow, cellularity and
blast percentages. The patients who had favorable
WBC, neutrophil count (>1500) and platelet count
(>100000), candidate for high dose Methotrexate
(2gr/m2) and after 16 hours Leucovorin rescue and
intra techal with 50 mg Cytarabine and 15 mg
Methotrexate for at least 4 times respectively.
Consolidation therapy was 2 courses of Cytarabine
600 mg/m2/day, days 1,14, Etoposide 200
mg/m2/day, days 1,14 and Prednisolone 60
mg/m2/day 1-4 and 14-18 and then one single
course of Cyclophosphamide (CTX) 1200 mg/m2 ,
Dounorubicine 45 mg/m2 Vincristine (VCR) 1.4
mg/m2 and Prednisolone 60 mg/m2. Maintenance
therapy was: 6 Mercaptopurine (MP) 50 mg/daily
and Methotrexate 20 mg/m2/week for 2 years.
Routine follow up was every month (Table 1).

Results

In this single center of study, 66 patients with ALL
entered and were evaluated. About 60% had age
<30 years (18-68), and mean age of them was
33.59, Male/Female (M/F) was 53/13 (80%
/20%).The more common clinical manifestation were:
fever (62.1%), paleness (59.1%), bleeding (43.9%),
bone pain (36.4%) and lymphadenopathy and
organomegaly; 25.8% and 16.7% respectively.
Gastrointestinal bleeding occurred in 3 cases and
every 3 cases had hematologic abnormality
(thrombocytopenia) and resolved with supportive
care, without upper or lower GI endoscopy (Table1).
Of all patients 77.3% experienced Complete
Remission (CR) and 22.7% with Non Remission (NR)
state. During the first year follow up, 53% alive and
47% death occurred. In the end of study 45.5% was
alive and median survival was 13 months (4-2670
days). Outcome of patients who had CR was
significantly different from NR patients. After 15
months, survival rate in CR group was 52.9% and in
NR group was 20% (p=0.001) (Figure1-6). Response
rate decreased with age increment. After 13 months
follow up, survival in age>60 was 0% and in
age<30 was 51.6% (p=0.008). M/F didn't have
statistical effect on survival and response rate.
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Leukocyte count < 30000 had no significant effect in
outcome, but leukocyte count > 50000 was with poor
outcome (p=0.003) (Figure1-6). Platelet count had
statistical efficacy on outcome of ALL patients.
Outcome in PLT<30000 to PLT> 30000 was 26.9%
and 52.5% (p=0.022). Correlation between
hemoglobin level, Lactate Dehydrogenase (LDH),
kidney function and liver function and outcome were
important but without significant statistical analysis.
Fever was documented in 50% of patients. Survival
and response rate were not different in both groups.
About 82% received empirical antibiotic therapy but
intravenous antifungal therapy, such as Amphotericin
B was limited to 3 cases. All 3 cases had suspicious
fungal infection without any documented site of this
infection. The duration of Amphotricin B
administration was 6.33±1.52 days. Nonrequirement to anti fungal therapy and nondocumented fungal infection were the most important
findings in clinical manifestation of our experienced.
In our study, expected 1- year survival was 53%
and 2 and 3 years survival was 44.8% respectively.
The overall median survival was 13 (7.9-18.1)
months. In current study, three- year disease- free
survival was 32% (Table 2).

Discussion

Our study showed acceptable response and
survival rate to this protocol, although we didn't have
stem cell support. Study of Gokbuget and Hoelzer
that was reported in American Society of
Hematology, focused on patients treated with
chemotherapy and stem cell support and other group
that had Philadelphia chromosome- positive [16]. CR
in every group was 84%, 83% and survival rate was
35, 36% (in this study), but in our study CR was
77.3% and survival rate was 45.5% and median
survival was 13 months.
Prognostic factors in
Gokbuget and Hoelzer were advanced age and
leukocyte count > 30000-50000, and in our study
the prognostic factors were: platelet count <30000,
leukocyte count > 50000 and advanced age. In
Larsen study the most important prognostic factor
which compromise CR and survival rate was
advanced age [17]. According to this study CR in
age <30 , 30-60 and >60 was 90%, 81%, and
52% and 3 years survival in these 3 ages was 58%,
38%,and 12%. In our study age was one of the most
important risk factors for CR and survival rate in age
>60 was 0%. In other study [18], 922 cases with ALL
in 4 groups (standard risk, high risk, Philadelphia
positive and CNS involvement) entered. In this study,
patients' characteristics and clinical manifestations
were: mean age 33 years, mediastinal mass 18%,
Iranian Journal of Cancer Prevention
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organomegally 67%, CNS involvement 7%, bleeding
25%, fever 30%, WBC count >30000, 38%, and

PLT <50000 46% respectively. Results showed: CR,
failure, and death in group 1 were; 85%, 15% and

Figure 1. Overall survival

Figure 2. Survival and Age
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Figure 3. Survival and Sex

Figure 4. Survival and WBC count
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Figure 5. Survival and PLT

Figure 6. Survival and LDH
2%. These parameter in other 3 groups were; 66%,
28%, 6%, 53%, 45%, 2%, and in group 4 were
Vol 5, No 3, Summer 2012

73%, 16% and 11 % [18]. Three year survival in
every groups were; 41%, 38%, 24% and 44% and
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5 year survival were; 35%, 30%, 20% and 41%.
The most common prognostic factors were: age, WBC
count and time to achievement of complete remission.
Total cases who candidate for salvage therapy were
192 cases [18].
In reports of Jabbou and co-workers, high level of
LDH was correlated with poor prognosis and with
CNS involvement [19], but in our study LDH didn't
have an effect of CR or survival rate. Fungal
infection is one of the most important causes of
mortality and morbidity in leukemic patients [20, 21].
In a study by Haan and co-workers [22], documented
Invasive Fungal Infection (IFI) occurred in 23.5% of
all patients. But in our study suspicious fungal
infection was in 3 cases and documented IFI was 0%,
and only these 3 cases needed intravenous
Amphotericin B administration. In other study [23],
postinduction CR was 86.6%. Treatment-related
mortality was 13.2% ( 3.8% in refractory disease,
and 9.4% due to severe infection). Median Overall
Survival (OS) for all cases was 16.7 months and
estimate 4 years survival rate was 25.4%±8.9%
respectively. Central Nervous System (CNS)
involvement was 4%, Precursor B cell ALL, T cell ALL,
mature B cell ALL were 70.6%, 23.5% and 5.9%
[23]. CR in 86.8%, 3.8% had refractory ALL and
9.4% died of infection. In comparison with our study,
CR was higher than our study; infection related
mortality was higher than our study. Median survival
was 16.7 months, and Relapse-Free Survival (RFS)
was 12.2 months which were comparable to our
results. T cell phenotype was the major prognostic
factor, but in contrast with our study that Tcell was
not associated with poor prognosis. In other study in
Singapore [24], more common clinical manifestations
were: fever (82%), bleeding (25.5%), anemia
(79%), Lymphadenopathy (LAP) (35.5%), and
organomegaly (18.5%), when compared with our
study was different. Poor prognostic factors in this
study were: male gender, WBC counts > 50000,
splenomegaly, and Lactate Dehydrogenase (LDH) >
1000. In comparison with our study, prognostic
factors as WBC and PLT count and advanced age
were different. CR in 85%, higher than our results, in
our study and in 18 months follow up 44.4% had
relapse disease and died , 30% was alive ( 26%
with CR state and 4% with disease) .Median survival
was 12.7 months [24].
Our study revealed the acceptable results of this
protocol in treatment of ALL patients with minimal
toxicity and favorable outcome with comparable
results with other studies.
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