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Abstract

Purpose: To highlight the acceptable results seen after use of low dose cytarabine in elderly patients of acute myeloid leukemia (AML) with comorbidities.
Materials and Methods: This was a prospective study carried on 30 newly diagnosed patients of AML over 60 years of age who were unfit for standard
treatment regimens.VVe did not use azacytidine and decitabine in our patients because these therapeutic modalities being extremely costly and our patient
affordability being poor.After taking patient consent and institutional ethical clearance these patients were treated with 20 mg/m? cytarabine subcutaneously
in two divided doses 12 h apart for 4 days every week for 4 weeks which constituted a cycle before disease, re-assessment was done.A repeat cycle was
administered where ever needed and after attainment of remission, we continued low dose cytarabine for 2 days/week as maintenance after complete or
partial response was documented. Results: In our study, we found that around 20% of patients achieved complete remission and 30% partial remission.
The remission rates were definitely influenced by counts at presentation, performance at presentation, comorbidities, underlying myelodysplastic syndrome
and baseline cytogenetics. Conclusion: Low dose cytarabine is effective treatment option for elderly patients with AML when standard treatment options
are not warranted.
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Introduction

Acute myeloid leukemia (AML) was considered incurable and
essentially fatal till 1959 Roberts, and Charles Dekker at the
University of California, Berkeley, US.[! Subsequent to this the
advent of anthracyclines and its use in 3 + 7 chemotherapy *?!
and allogeneic stem cell transplantation the cure rates have
improved to nearly 65%".

The treatment and outcome of AML depends upon the age of
the patient®, performance status (PS)), comorbidities associated,
underlying myelodysplastic syndrome (MDS), counts at
presentation!” and baseline cytogenetics.

The conventional chemotherapeutic regimen remains dangerous
in elderly patients with associated comorbidities®®. The reason
for poor outcome in elderly is secondary to compromised organ
function and comorbidities associated.

There have been many studies in the past which have
demonstrated the efficacy of low dose cytarabine in AML in
elderly®™®. Cytarabine has been shown to cause differentiation
of leukemic cells into normal cells®®. The mechanism of
action of cytarabine at that time was poorly understood but
with advances in molecular biology and pharmacology the
mechanisms of this differentiation was discovered.

Cytarabine arabinoside is a pyrimidine analogue which acts
by false incorporation into DNA causing reiteration of DNA
segments, it also inhibits glycoprotein and glycolipid synthesis,
alters membrane structure and antigenicity thus making more
prone to natural immune mechanisms. Cytarabine induces
ceramide synthesis, transcriptional factors like jun-fos and
jun-jun and thus helps apoptosis 12131 So to summarize
cytarabine acts at multiple levels, and this property of
cytarabine makes it essential part of all AML treatment
regimens what so ever its dosage may be.

The overall survival as described in the literature for
conventional dose cytarabine is 38.7% when compared
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to 42.5% in the high dose cytarabine group. Complete
remission (CR) rates of 72% versus 78.7% were observed with
conventional dose and high dose respectively'*. The cumulative
incidence of relapse was significantly decreased in patients
assigned to receive three to four cycles of high-dose cytarabine
compared with patients assigned to one course (P - 0.03;
5 years CIR: 43% vs. 70%, respectively)!l.

Materials and Methods

This was prospective study carried out on 30 newly diagnose
AML patients over age of 60 years. A detailed history, general
physical examination and baseline investigations were done. At
first contact presenting count, blast percentage in blood, bone
marrow morphology and immunocytochemistry were obtained.
The marrow diagnosis was classified as per French—-American—
British classification and diagnosis was further confirmed by
flow cytometry. In all patients, a baseline cytogenetics and
FLT3 and NPM gene status was also obtained.

All patients were started on antifungal and antiviral prophylaxis
after taking appropriate investigations. The patients whose
performance score was >2 were enrolled in this study.

All patients received blood and blood product supportive care
where ever needed in addition to treatment for tumor lysis
syndrome.

We included newly diagnosed AML aged 60-70 with PS >2
in our study AML-M3, AML secondary to MDS, AML
therapy related and AML with FLT3 and NPM positivity
were excluded from the study. The endpoints for our study
were patient’s death, loss of follow-up, evidence of disease
progression (medullary or extramedullary) or appearance of a
new cytogenetic abnormality.

The drug cost was
500-1000 INR in total).

After brief initial stabilization these patients were started on
low dose cytarabine 20 mg/m? in two divided doses 12 h
apart subcutaneously by a hypodermic needle 4 days every
week for 4 weeks. After completion of one cycle bone marrow
examination was done to look for remission status and as per
need (partial remission [PR]) a second cycle was started. At
end of the second cycle again an assessment for remission
was done and in case of CR or PR patients were started on
2 days/week maintenance treatment, which was continued till
the end point of study reached. After morphological remission
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was seen minimal residual disease remaining after initial
chemotherapy was measured by flow cytometric detection of
aberrant immunophenotypes and cytogenetic abnormalities were
detected using reverse transcription polymerase chain reaction
and fluorescence in situ hybridization techniques.

Remission criterion was followed as per guide lines given by
Cheeson et all'®l.

Patient characteristics and results

Following tables depict patient characteristics and remission
status. Table 1 shows baseline characteristics of all the patients.
Table 2 shows remission status of all the patients and Table 3
depicts remission status relationship to baseline cytogenetics.
In our study, we found that CR was attained in 20% of
patients and PR in 30% of patients. The CR rate was highest
that is, 33.33% with favorable cytogenetic groups of t (8:21)

Table 1: Clinical characteristics at diagnosis

and inv (16). CR status was least Ithat is, 0% with complex
cytogenetics (five or more abnormalities)!l.

Similarly, PR was also highest that is, 66.665 with a favorable
cytogenetic group as mentioned above and least that is, 16.66%
with a complex cytogenetic group.

Table 4 depicts survival data and shows longest survival
duration of 24 months and average survival of 18 months.
Table 5 shows comparison between various studies and our
study.

Discussion

In past low dose cytarabine has been used for treatment
of acute nonlymphocytic leukemia, acute promyelocytic
leukemia (APML) and MDS with acceptable results and
acceptable toxicity profile. Treatment of AML in elderly has
always been a challenge both in developed and developing
world. Since we are presenting our data from a developing
nation where finances, availability of newer treatment options

Characteristic Value/status (%) . .

Age (range) 60-70 years anq suppor.tlve care is always a concern treatment of e}derly

Mean age 66 vears patients with poor performance with low dose cytarabine as

g y . . . . .

Male/female ratio 15 already described in the literature is a good option.

Performance status We here present a protocol using low dose ara-C which
1 12 (40) produced an acceptable CR rate following two course of this
2 18 (60) regimen. High dose ara-C in induction therapy of AML has, in

WBC count (median) 83.1 thousand younger patients, resulted in improved response duration and

Blast percentage in BM (median) 61 long-term survival at the cost of an increased early death rate

Baseline median Hb (g/dI) 7.3 g/dl and subsequently no improvement in the CR rate. In contrast, our

Bascline median platelets 32,000 study provided a low early death rate and high CR rate. We used

Cytogenetics ara-C at a dose that was sufficient to saturate ara-CTP-levels
Normal 18 (60) in leukemic cells Baccarani et al. 1979 without excessive
;n(f:(zllg) ; Sg; nonhgmatopoietic toxicity“”: Aggrf:ss.ive chemotherapy has been

used in a guarded manner in majority of centers however the
Complex 6 (20) . . . .

NPM.1 Nil Swedish Acute Leukemia Registry covers 98% of all patients

FLT3 Nil with AML (non-APML) diagnosed in 1997-2005 (n = 2767),

Underlying MDS Nil with a median follow-up of 5 years, and reports eligibility for

Treatment related Nil intensive therapy, PS, CR rates, and survival. Outcomes were

FAB class strongly age and PS dependent. Early death rates were always
M1 10 (33.3) lower with intensive therapy than with palliation only in their
M2 18 (60) study. Long-term survivors were found among elderly given
M4 2 (7.7) .

CNS/extramedullary disease Nil Table 4: Survival data

WBC=White blood cell, BM=Bone marrow, MDS=Myelodysplastic syndrome, Characteristics Result

CNS=Central nervous system, FAB=French-American-British Mean duration survival 18 months

Longest survival 24 months

Table 2: Remission status of patients Minimum survival 3 months

Morphological CR 2 (6:66%) Average inductions needed 1.3

Cytogenetic CR 4 (13.34%) Average improvement score 1.4

Molecular CR 0 (0%)

CR (total) 6 (20%) Table 5: Data comparison with other studies

PR 9 (30%) Study Baccarani Moloney and  Weh et al. Our study

No response/worsening 12 (50%) and Tura Rosenthal

CR=Complete remission, PR=Partial remission No of 21 48 16 30

Table 3: Remission status versus cytogenetics iﬁe{lts 16 43 12 30

Cytogenetic CR PR NR/progression Total MDS 5 B B B

(%) (%) (%) (%) Dosage 10 mg/m? 10 mg/m? 10 mg/m? 20 mg/m?

Normal 4/18 (22.22) 4/18 (2222)  10/55.55)  18/30 (60) 12houly 12 hourly 12 hourly for 4 daysiweck

t (8:21) 1/3 (3333) 2/3 (66.66)  0/3 (0.00)  3/30 (10) for 21 days for 15 days 1428 days 4 weeks

Inv (16) 1/3 (33.33) 2/3 (66.66) 0/3 (0.00) 3/30 (10) CR % 57 50 56 20

Complex 0/6 (0.00) 1/6 (16.66)  5/6 (83.33)  6/30 (20) CRAPR % 7 645 74 50

Total remission _6/30 (20) 9/30 (30) 15/30 (50) 30/30 (100) CR=Complete remission, PR=Partial remission, AML=Acute myeloid leukemia,

CR=Complete remission, PR=Partial remission
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intensive treatment despite poor initial PS. Total survival of
elderly AML patients was better in the geographic regions
where most of them were given standard intensive therapy. This
analysis provides unique real world data from a large, complete,
and unselected AML population, both treated and untreated, and
gives background to treatment decisions for the elderly.

The overall survival data with the use of cytarabine in
conventional and high dose regimen is approximately 40% with
remission rates of 70-80% and relapse-free 5 years survival of
40-70%!"31,

Standard intensive treatment improves early death rates and
long-term survival compared with palliation. Most AML patients
up to 80 years of age should be considered fit for intensive
therapy, and new therapies must be compared with standard
induction!'”, However, it needs a real strong support system,
financial liberty and local experience in the treatment of elderly
patients. Our study does not disagree with this work but just
wants to highlight our observation with low dose cytarabine.

Many recent studies approve the use of hypomethylating
agents (azacytidine and decitabine) for the treatment of AML in
elderly patients with acceptable results and less toxicity profile
and better patient tolerability.['

There have been various studies in the past which have shown
the role of cytarabine in the treatment of AML. Baccarani and
Tural'”, Moloney and Rosenthall'®, Housset et a/l.l" introduced
low dose cytarabine in the treatment of AML and MDS and
observed CR and PRs. We carried this study with the intention
to highlight our experience. In this study, we found that 20%
of patients went into CR and 30% into PR. Castaigne et al.l¥
in 1985 showed remission rates of 33%, which were slightly
higher than our results possibly because of the higher number
of patients and in addition no data on baseline cytogenetics is
available in their study. Burnett et al. showed 18% remission
rates with low dose cytarabine when compared to hydroxyurea
with remission of only 1%.7%? In a study carried by Robles
et al.?? wherein he compared role of low dose cytarabine
maintenance postcompletion of chemotherapy with observation
only and found that the CR duration for low dose cytarabine
(median: 12 months, 20% at 3 years) was significantly better
(P = 0.006) than for observation (median: 7 months, 7%
at 3 years). The remission results varied with the type of
cytogenetics, highest with t(8:21) and inv(16), intermediate with
normal karyotype and least with complex karyotype. Similar
results were seen by Weh et a/.*!! The longest duration of
survival in our study was 24 months, the average duration of
18 months and least duration of 3 months. Near similar results
were seen in the study carried by Weh et al.2' Roxane Nelson
has considered cytogenetics as the strongest prognostic factor in
his study in the treatment of AML with cytosine.*

References

1. Sneader W. Drug Discovery: A History. New York: Wiley; 2005,p. 258.

2. Holowiecki J, Grosicki S, Robak T, Kyrcz-Krzemien S, Giebel S, Hellmann A,
et al. Addition of cladribine to daunorubicin and cytarabine increases
complete remission rate after a single course of induction treatment
in acute myeloid leukemia. Multicenter, phase Il study. Leukemia
2004;18:989-97

3. YatesJW, Wallace HJ Jr, Ellison RR, Holland JF. Cytosine arabinoside (NSC-
63878) and daunorubicin (NSC-83142) therapy in acute nonlymphocytic
leukemia. Cancer Chemother Rep 1973;57:485-8.

4. Mehta J, Powles R, Treleaven J, Horton C, Tait D, Meller S, et al.

Long-term follow-up of patients undergoing allogeneic bone marrow
transplantation for acute myeloid leukemia in first complete remission
after cyclophosphamide-total body irradiation and cyclosporine. Bone
Marrow Transplant 1996;18:741-6.

5. Fernandez HF, Sun Z, Yao X, Litzow MR, Luger SM, Paietta EM, et al.
Anthracycline dose intensification in acute myeloid leukemia. N Engl ]
Med 2009;361:1249-59

6.  Wedding U, Rohrig B, Klippstein A, Fricke HJ, Sayer HG, Hoffken K.
Impairment in functional status and survival in patients with acute myeloid
leukaemia. ] Cancer Res Clin Oncol 2006;132:665-71.

7. Greenwood M), Seftel MD, Richardson C, Barbaric D, Barnett MJ, Bruyere
H, et al. Leukocyte count as a predictor of death during remission
induction in acute myeloid leukemia. Leuk Lymphoma 2006;47:1245-52.

8. Castaigne S, Tilly H, Sigaux F, Daniel MT, Degos L. Treatment of leukemia
with low dose Ara-C: A study of 159 cases. Haematol Blood Transfus
1985;29:56-9.

9.  Lotem ), Sachs L. Different blocks in the differentiation of myeloid
leukemic cells. Proc Natl Acad Sci U S A 1974;71:3507-11

10. Bianchi Scarra GL, Romani M, Coviello DA, Garré C, Ravazzolo R, Vidali
G, et al. Terminal erythroid differentiation in the K-562 cell line by 1-beta-
D-arabinofuranosylcytosine: Accompaniment by c-myc messenger RNA
decrease. Cancer Res 1986;46:6327-32

11. Juliusson G, Hoglund M, Karlsson K, Lofgren C, Mdllgard L, Paul C, et al.
Increased remissions from one course for intermediate-dose cytosine
arabinoside and idarubicin in elderly acute myeloid leukaemia when
combined with cladribine. A randomized population-based phase Il study.
Br ) Haematol 2003;123:810-8.

12.  Juliusson G, Antunovic P, Derolf A, Lehmann S, Mdllgard L, Stockelberg
D, et al. Age and acute myeloid leukemia: Real world data on decision to
treat and outcomes from the Swedish Acute Leukemia Registry. Blood
2009;113:4179-87.

13.  Al-Ali HK, Jaekel N, Niederwieser D. The role of hypomethylating agents
in the treatment of elderly patients with AML. ] Geriatr Oncol 2014;5:89-
105.

14.  Willemze R, Suciu S, Meloni G, Labar B, Marie JP, Halkes CJ, et al. High-
dose cytarabine in induction treatment improves the outcome of adult
patients younger than age 46 years with acute myeloid leukemia: Results
of the EORTC-GIMEMA AML-12 trial. J Clin Oncol 2014;32:219-28.

15.  Sekeres MA, Elson P, Kalaycio ME, Advani AS, Copelan EA, Faderl S, et al.
Time from diagnosis to treatment initiation predicts survival in younger,
but not older, acute myeloid leukemia patients. Blood 2009;113:28-36

16.  Cheson BD, Bennett JM, Kopecky KJ, Blichner T, Willman CL, Estey EH,
et al. Revised recommendations of the International Working Group for
Diagnosis, Standardization of Response Criteria, Treatment Outcomes,
and Reporting Standards for Therapeutic Trials in Acute Myeloid
Leukemia. J Clin Oncol 2003;21:4642-9.

17. Baccarani M, Tura S. Differentiation of myeloid leukaemic cells: New
possibilities for therapy. Br ) Haematol 1979;42:485-7.

18.  Moloney WC,Rosenthal DS. Treatment of early acute nonlymphoblastic
leukemia with low-dose cytosine arabinoside. In: Neth R, Gallo RC, Graf
T, Mannweiler K, Winker K, editors. Modern Trends in Human Leukemia
Cells IV. Berlin,Heidelberg, New York:Springer; 1981. p. 59-62

19.  Housset M, Daniel MT, Degos L. Small doses of ARA-C in the treatment
of acute myeloid leukaemia: Differentiation of myeloid leukaemia cells?
Br J Haematol 1982;51:125-9.

20. Robles C, Kim KM, Oken MM, Bennett JM, Letendre L, Wiernik PH, et al.
Low-dose cytarabine maintenance therapy vs observation after remission
induction in advanced acute myeloid leukemia: An Eastern Cooperative
Oncology Group Trial (E5483). Leukemia 2000;14:1349-53.

21.  H.J). Weh, R. Zschaber, A. von Paleske, and D. K. Hossfeld. Treatment of
Acute Myeloid Leukemia and MyelodysplasticSyndrome by Low Dose
Cytosine Arabinoside Haematology and Blood Transfusion Vol. 29. 1985.

22. Burnett AK, Milligan D, Prentice AG, Goldstone AH, McMullin MF, Hills
RK, et al. A comparison of low-dose cytarabine and hydroxyurea with or
without all-trans retinoic acid for acute myeloid leukemia and high-risk
myelodysplastic syndrome in patients not considered fit for intensive
treatment. Cancer 2007;109:1114-24.

23. NelsonR. Lower cytarabine doses effective and less toxic in AML patients.
N Engl ] Med 2011;364:1027-36.

How to cite this article: Bashir Y, Geelani S, Bashir N, Mir SA, Mushtag M,
Jan MA, et al. Role of low dose cytarabine in elderly patients with acute myeloid
leukemia: An experience. South Asian J Cancer 2015;4:4-6.

Source of Support: Nil. Conflict of Interest: None declared.

South Asian Journal of Cancer ¢ January-March 2015 ¢ Volume 4 ¢ Issue 1



