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Summary

32 patients of denovo-ANLL were treated with Doxorubicin, Ara-C and 6-
Mercaptopurine (DAM) regimen. Remission induction was instituted with 1-3 cycles
of DAM regimen and maintenance was given by 6-MP continuously with intermittent
DA (1,5) regimen. In the remission induction, Doxorubicin 30 mg/m2 for 3 days, Ara-
C 150mg/m2for 5 days and 6-Mp 100 mg/m2daily was given. Complete remission (CR)
was observed in 60% cases. The probability of 2 years disease-free survival of patients
with complete remission is 56.73%.

Introduction

Although acute nonlymphocytic leukaemia
(ANLL) isa dreadfuldisorder, there issubstantial
improvement of survival in ANLL patients with
the improvement of treatment in the last two
decades. Anthracycline and cytosine arabinoside
are the cornerstones of the ANLL therapy. Use of
different doses and schedules of anthracycline
and cytosinearabinosideas wel1astheavailability
of more sophisticated patient care has led to an
increase in the rate of complete remission to 60 to
80%. Comparable or even better results have
been achieved with bone marrow transplantation
(BMT) during the first remission in younger
patients with ANLL.

Materials and methods

The study was carried out in the department of
Hematology, IPGMR. Previously untreated
patients with ANLL within 10to 60 years of age
were included in the trial. Those with poor
performance status and with severe cardiac
disease precluding the use of doxorubicin were
excluded. Informed consent was obtained before

initiation of therapy. Bone marrow smear was
examined for confirmation of diagnosis and for
classification according to theFrench-American-
British (FAB) cla~sification.

The patients received doxorubicin 30 mg/m2on
day 1,3and 5 as intravenous (IV) push through a
central venous catheter slowly over 10minutes.

The current study was conducted in the Institute Cytosine arabinoside was infused intravenously
of Postgraduate Medicine and Research in a dose of 150mg/m2(maximum 200 mg) over
(IPGM&R) to evaluate the efficacy of induction 3 to 4 hours on days I to 5 and 6-mercaptopurine
therapy with the addition of a 6-mercaptopurine in a dose of 50-100 mg/day on days I to 5 (DAM
analogwiththeconventionalcytosinearabinoside regimen). Bone marrow examination was done
plus a,nthracycline and to see the outcome of after each course of induction therapy after the

mai~~eI1~!1Sr.\yith ,~he6-mercaptopurine analog recoveryofperipheralbloodcount.Patientsfailing

alon,g~it?,'pir.)~!c con~olidation therapy. to achieve complete remission (CR) received a
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secondinductiontherapy.Consolidationwasdone
with DAM regimen but doxorubicin was given
only on day one. After remission was achieved,
maintenance therapy was instituted with 6-
mercaptopurine 100 mg/day. Consolidation
therapy was repeated with doxorubicin plus
cytarabine (DA) regimen (doxorubicin on day
one only) at 4- to 6 monthly interval.

All patients were followed at 4 to 6 we~ks
intervals with peripheral blood counts. Bone
marrow examination was done at 3 monthly
intervals and at any time when peripheral blood
count showed immature cells.

Results

Thirty-six patients were diagnosed to have
ANLL during the study period. Twenty-seven
(75%) of them belonged to the under 30 years
age group. The disease frequency graduaIly
decreased in subsequent age groups, and only
one subject was above 50 years of age. There
was also a great preponderance of male sex
(72%) and morphological subtypes MdM2
(67%). Three percent of the subjects had M3
disease, 17% M4, 8% M5and 6% M6(table-I).
Frequency of important signs of the disease are
shown in table-I. Gum hypertrophy was mostly
related toFAB M4 and M5 patients. Out of 36
patients,2patientsdiedbeforefirstchemotherapy,
2 patients refused to take therapy and 32 patients
received first induction therapy.

Out of32 subjects, nine died during the induction
therapy. Among 23 survivors, 2 achieved CR. At
a review of diagnosis of remaining 21 at this
stage, 3 patients were found ineligible: one was
found to have ALL and 2 actually had blastic
transformation of chronic myeloid leukaemia.
Thus, actually, complete remission occurred in
2 out of 29 (7%) during the first induction
therapy. Four patients refused to take further
chemotherapy. Remaining fourteen subjects
were rearranged. They were given a second

December 1997

induction therapy during which one died. Out of
remaining 13patients, 12 patients achieved CR.
Remaining one patient achieved CR after third
induction therapy. Thus, a total of 25 patients
with true ANLL received variable number of

courses of induction therapy. Fifteen patients
(60%) achieved CR'''aftef''consecutive three
induction courses and I0 patients (34.5%) died
during chemotherapy. .".. .

Table-I: Patients characteristics 011study elltry (11=36)

The total number of 15 patients who achieved
CR after consecutive 3 chemotherapy were
given a course of consolidation therapy. One
patient died during the consolidation therapy.

Remaining 14patients with CR were maintained
with 6-mercaptopurine (Purinethol) 50 to 100
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Characteristics
I No.of I Percentage;es

Age (years) : <30 27 75.00
30 - 50 8 22.00
>50 I 3.00

Sex: Male 26 72.00
Female 10 28.00

Al)aemia 35 97.00

Lymphadenopathy 10 28.00

Hepatomegaly 10 28.00

Splenomegaly 7 20.00

Gum hypertrophy 8 22.00

Puerperium 15 18.50
FAB: M) M2 24 66.66

M3 I 2.78

M4 6 16.67

M5 3 8.33

M6 2 5.56

Haematological rate
TC-<5 x J09/L 4 11.00

5-50 x J09/L 17 47.00
51-IOOx 109/L 9 25.00
>100 x J09/L 6 17.00

PC-<30 x 109/L 12 33.00
30-100 x J09/L 18 51.00
100-150 x 109fL I 3.00
>150 x 109fL 5 13.00
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mg daily. These patients were followed-up
monthly with bone marrow examination. Five of
them (35.7%) had relapse during maintenance.
All the relapses occurred within the first year of
last induction therapy, 3 of them died and 2
achieved a second CR. One patient opted for
Bone Marrow Transplantation who died during
the procedure at Germany. One patient died due
to other reason. At the time of the study closure,
ninepatientswerestillalive.Sevenpatients(50%)
weresurvivingwithoutarelapse. Overallsurvival
of 29 patients at 2 years was 24.]4%. The
probability of 2-year disease-free survival of
patients with CR was 56.73%.

Toxic manifestation during peak pancytopaenic
period were fever, infection and bleeding
manifestations. Nausea and vomiting were
common primary toxicities in every patient.
Alopecia was also a common late toxicity,
however it was reversible. There were nine

deaths during first induction therapy and one
on second induction therapy. One patient died
during consolidation therapy. Most of the
patients died of severe infection and/or bleeding
manifestations during the peak pancytopenic
period. Toxicities were more severe in the first
inductiontherapythanlater.Allpatientsdeveloped
severe granulocytopenia (absolute neutrophil
count below 0.5 x ]09/L)and thrombocytopenia.
Median time of death of 9 patients was ]8th day
of the induction therapy.

Discussion

]n this study, the induction chemotherapy was
given with DAM regimen (doxorubicin, Ara-C
and 6-mercaptopurine). This regimen was
assumed to be the substitution of the DAT

regimen (daunorubicin or doxorubicin, Ara-C
and thioguanine) where 6-mercaptopurine was
taken from the same antimetabolite group of
drugs having similar mode of action and
toxicities. Doxorubicin has been used in
numerous solid tumors whereas daunorubicin

is solely confined to anti-leukaemic therapy. We
used doxorubicin due to inadequate availability
of daunorubicin as well as to reduce toxicity to
the heart and mucous membrane. The same was

true regarding the use of 6-mercaptopurine
instead of thioguanine.

In this study, 32 patients were given first
induction therapy, 9 patients died during the first
induction therapy and 7 patients escaped from
thestudydue to ineligibility and refusal. Fourteen
patients.were given second and one patient was
given third induction therapy. A total of]5
patients attained CR after consecutive 3 courses
of chemotherapy. The rate of CR was 68%. This
result was quite closer to the experience of others
who employed a combination of cytarabine and
an anthracycline with or without other drugs.
Weinstainet al. (1980)achieved a CR rate of70%
utilizing doxoruoicin, cytarabine along with
vincristine andprednisolone. Yateset all in the
USA observed complete remission in 72% of
AML with DAT protocol. There was 59% CR
with the same protocol when daunorubicin was
replaced by doxorubicin. Champlin et al at
California observed complete remission in 62%
cases with similar protocol.2 Buchner et al in
Germany observed 6] % CR in their trial of 334
patients.3 In ECOG trial Rowe found CR rate of
67%4and Champlin et al in UCLA trial stated a
complete remission rate 67%.5 Freigerio et al
observed 74% CR rate with doxorubicin. Ara-C.
6-mercaptopurine (DAM) plus vincristine and
prednisolone.6 Cassileth et al observed CR rate
of 68% in their study of 305 patients with DAT
regimen.7 Hence complete remission rate of
68% in our study is more or less consistent with
the results of others. Slightly lower CR rate in
comparison with others can be explained with
the low socioeconomic status of our people. High
death rate in our study, attenuated doses of
doxorubicin and cytarabine in many patients (we
infused cytarabine for 5 days which may be less
effective than the 7 days infusion). and the
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substitution of donorubicin'by doxorubicin may
be other factors responsible for the lower CR
rates.2.XThe incidence of toxic death in our

study was significantly higher (40%) than other
studies. It was 5%, 13%, 16% and 25%
respectively in the studies of Stenber et al,x
Creutzing et al,~Suri et alllland of Bishop et al.ll
This is also due to poor supportive facilities.
Our patientscould notbeprovided isolatedrooms
with clean air and most of the patients were
treated in the general bed with limited supply of
costly blood components and antibiotic therapy.

After the induction therapy, when a CR was
gained, post-remission therapy was given in the
form sequential consolidation as with induction
therapy plus daily 6-mercaptopurine as it has
been clearly documented that post-remission
therapy prolonged remission duration.12InECOG
study group, the median survival was 8-12
months in those who received post remission
therapy and 4-8 months in those who received
no therapy after CRP Cassileth et al observed a 2-
year disease-free survival of 45% with post-
remission therapy. In this study, the authors

claimed that the consolidation therapyconsisting
of high dose cytarabine was slightly superior to

the maintenance therapywiththioguaninethough
the mortality rate was higher with the tormer.7

In the series of Rai et al,13 using remission
induction with daunorubicin and cytarabine
followed by maintenance, median duration of
complete remission was 12.8 months and the
rat of continuous complete remission at 2years
was 15%. In another study with maintenance
therapy, the median duration of complete
remission w(}s9.9 months and 2 years survival
with CR was 22%.14Priester et al reported a
median duration of CR 16.3months and 2 years
survival with CR 22 % with maintenance therapy. 15

'-.

In \11ost of these studies, thioguanine was

utililjed along with doxorubicin or daunorubicin,
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cytarabine,vincristineand prednisolone.Weused

6-mercaptopurine daily for maintenance therapy
with sequential consolidation. Thioguanine was
not available in our country all through the
period of this study. Stenker et al reported 50%
probability of 2- year survival in complete
responders who were maintained along with
consolidation therapy. In the VAPA study,
maintenance with sequential. high dose 6-
mercaptopurine, vincristine, MTX, Ara-C and
prednisolone resulted in a 5-year survival
probability of 44% in patient less than 18years
of age and 25% for older patients.16Maintenance
with thioguanine, cytarabine and adriamycin
led to a 45% five-year probability of overall
survival. ~ In the study of Dahl et ai, 17 maintenance

with daily 6-mercaptopurine and monthly
doxorubicin, vincristine, cyclophosphamide
yielded a 10 months median duration of CR
and 29% two years disease-free survival. Our
results were closer to those of Suri et al who
found 11.1 months overall median survival and

24% two years probability of survival.10In the
studyof Hayate tal, useof daily6-mercaptopurine
maintenance along with sequentialmethotrexate,
cytarabine and doxorubicin was associated with
10 months disease-free survival and 22 months

overall median survival and 30% four-year
probability of survival.14 In another study,
maintenance was given with daily 6-
mercaptopurine and monthly cytarabine: the
disease-free survival probability' at 4 years was
39%.6 The reasons behind the differences

between our study and those of others may be
attributed to the small size of our sample, short
follow-up, lack of randomization 'and sampling
bias. Though period consolidation and/or
intensification has been found to be superior to
maintenance, intensive consolidation' is not
always possible in our population with low
socioeconomic condition. Maintenance with 6-

mercaptopurine has a profound importance in
treating AML patients with fruitful prolongation
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of longevity. In future large-scale randomized
studies will evaluate its status in the therapy
of ANLL.

References

I. Weinstein HJ, Mayer RJ, Rosenthal DS, et al.
Treatment of acute myelogenous leukaemia in
children and adults. N Engl J Med 1980 Aug;
303(9): 473-8.

2. Yates J, Glidewell 0, Wiernik P, et al. Cytosin
arabinoside with daunorubicin or adriamycin for
the therapy of AML. A CALGB study. Blood
1982 Aug; 60(2): 454-62.

3. Buchner T, Urbanitz D, Hiddemann W, et al.
Intensified induction consolidation with or

without maintenance chemotherapy for acute
myeloid leukaemia: Two multicentre studies of
the German AML Cooperative Group. J Clin
Oncol 1985 Dec; 3(12): 1583-9.

4. Row JM. Clinical trial of adults with acute

myelogenous leukaemia.The ECOG experience.
In: Gale RP. editor. Acute myelogenous
Leukaemia: Progress and Controversies. New
York: Wiley-Liss , 1990.

5. Champlin R, Gajewski J, Nimer S, et al. Post-
remission chemotherapy for adults with acute
myelogenous leukaemias: Improved survival
with high dose cytarabine and daunorubicin
consolidation treatment. J Clin Oncol 1990 Jul;
8(7): I 199-206.

6. Freigerio D. Advances in the treatment of acute
myelogenous leukaemia in children. Sangre
Bare 1989; 34: p. 221.

7. Cassileth PA, Lynch E, Oken MM, et al.
Varying intensities of post-remission therapy in
acute myeloid leukaemia. Blood 1992; 79(8):
1924-9.

8. Stenber CP, Civin C, Krischer J, et a!. A

comparison of induction and maintenance
therapy for ANLL in childhood: Results of a

pediatric oncology group study. J Clin Oncol
1991 Feb; 9(2): 247-58.

9. Creutzing U, Ritter J, Riehm H, et a!. Improved
treatment results inchildhood acute myelogenous
leukemia: A report of the German Cooperative
Study AML-BFM-78. Blood 1985 Feb; 65(2):
298-304.

10. Suri R, Kueh YK, Han P, et al. Chemotherapy of

adult acute myeloid leukaemia. Ann Acad Med
1990 Mar; 19(2): 175-7.

II. Bishop JF, Lowenthal RM, Joshua D, et a!.

Etoposide in acute non-lymphocytic leukaemia.
Blood 1990 Jan I; 75(1): 27-32.

12. Cassileth PA, Harrington DP, Hines JD, et al.
Maintenancechemotherapyprolong remission.

duration in adult acute nonlymphocytic leukemia.

J Clin Oncol 1988 Apr; 6(4): 583-7.

13. Rai KR, Holland JF, Glidewell DJ, et al. Treatment

of acute myelocytic leukaemia: A study by Cancer

and leukaemia Group B. Blood 1981 Dec; 58(6):
1203-12.

14. HayatM, JehnU,WiIlemzeR,et al. Arandomized
comparison of maintenance treatment with
androgen immunotherapy and chemotherapy in
adult acute myelogenous leukaemia. Cancer
1986 Aug I; 58(3): 617-23.

15. PreislerH,Davis KB,KirshnerJ,etal.Comparison
of threeinductionregimensandtheirpostinduction
strategies for the treatment of acute
nonlymphocytic leukaemia: A Cancer and
leukaemia Group B study. Blood 1987 May;
69(5): 1441-9.

16. Weinstein HJ, Mayer RJ, Rosenthal DS, et al.
Chemotherapy of acute myelogenous leukaemia
in children and adults. YAPA update. Blood
1983 Aug; 62(2): 315-9.

17. Dahl GY, Kalwinsky DK, Murphy S, et al.
Cytokinetically based induction chemotherapy
and splenectomy for childhood acute non-
lymphocytic leukaemia. Blood 1982Oc~;60(4):
856-63.

86


