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ABSTRACT

Objectives: To evaluate the impact of myeloid antigen expression on complete remission
(CR), event-free survival (EFS), and overall survival (OS) in patients with T-cell acute
lymphoblastic leukemia (T-ALL) treated with intensive chemotherapy. Methods: We
retrospectively reviewed consecutive patients diagnosed with T-ALL and treated in Sultan
Qaboos University Hospital and Royal Hospital in Oman between 2004 and 2010.
The diagnosis of T-ALL was established using French-American-British classification or
World Health Organization criteria. Patients were considered having myeloid antigen
expression if they expressed CD13, CD33, or both (My+ and My-). Results: Of the 39
patients, 38 were included in the study (25 patients with My— and median age of 18.4
years, 13 patients with My+ and median age of 22.0 years). Median follow-up was 12
months. Thirty-two out of the total cohort were eligible for response-rate assessment.
Twenty-nine patients (90.6%) achieved CR with one or two courses of chemotherapy
with similar CR rates between the two groups (p = 0.880). Twenty-five percent (5/20)
of the patients with My- required two courses of induction, whereas 58.3% (7/12) of
My+ required two courses of induction and the difference was statistically significant
(p = 0.040). In the multivariable analysis; age, gender, initial white blood cell count,
central nervous system disease, and myeloid antigen expression were not statistically
significant predictors of CR. The EFS and OS were similar between the My+ and My-
groups p = 0.180 and p = 0.440, respectively. Conclusions: Patients with T-ALL with
myeloid antigen expression need more courses of induction; however, rates of CR,
EFS, and OS are not different from those without myeloid antigen expression. Larger
prospective studies are required to confirm these findings.

arious patient-specific, disease-

associated, and therapy-related

factors have been studied as potential

prognostic indicators in patients
with acute lymphoblastic leukemia (ALL). One
of the earliest factors assessed is the impact of
myeloid antigen expression.! Pui et al,” studied
267 pediatric patients with ALL that were treated
with standardized combination chemotherapy and
reported that expression of myeloid antigens had no
effect on complete remission (CR) and event-free
survival (EFS).

However, studies performed on adults with
ALL revealed that myeloid antigen expression
in B-cell ALL (B-ALL) resulted in fewer CRs.?
Adults with T-cell subtype (T-ALL) with myeloid

antigen expression were found to have lower CR

rate following induction chemotherapy.* Findings
from Gruppo Italiano Malattie Ematologiche
Ddell’Adulto (GIMEMA) trial showed that only
CD33 and MDRI expression adversely affected
the CR rates when taken into multivariate analysis.?
Investigators from German Multicenter Study
Group for Adult ALL (GMALL) trial also found
that early and mature subtypes of T-ALL were other
poor prognostic factors.®

In Oman, there are no studies that assessed
prognostic factors in T-ALL. The significance
of myeloid antigens has not been evaluated, and
therefore, its prognostic value is uncertain. The
objective of this study was to evaluate the impact of
aberrant myeloid antigen expression on CR, EFS,
and overall survival (OS) in patients with T-ALL
treated with intensive chemotherapy.

*Corresponding author: ®mkkhabori@gmail.com
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METHODS

A retrospective review of clinical details and
laboratory results of patients diagnosed with T-ALL
and treated in two main tertiary care centers (Sultan
Qaboos University Hospital (SQUH) and Royal
Hospital (RH)) was performed. The study period
included all patients diagnosed and treated between
January 2004 and November 2010. All patients were
> 11 yearsold. The rationale for the age of 11-years was
that patients older than 10-years are in a less favorable
risk category and myeloid antigen expression was
hypothesized to be one of the factors contributing
to this risk. The medical records reviewed were
patients’ demographics, white blood cells (WBC)
count at diagnosis, presence of mediastinal lymph
node involvement, central nervous system (CNS)
involvement, baseline immunophenotype, response
to induction chemotherapy, and survival. The
diagnosis of T-ALL was established as per the
French-American-British classification (FAB) or
the World Health Organization (WHO) criteria.”*
Patients were considered having myeloid antigen
expression if they expressed CD13, CD33, or both
on at least 20% of diagnostic blasts. Myeloperoxidase
(MPO) was negative in all patients, and therefore,
was not included in the study. Patients diagnosed
with mixed phenotype acute leukemia (MPAL) were
also excluded.

Institutional protocols used in treatment of
patients enrolled in this study included MRC
UKALL in 16 patients, Hyper-CVAD in 12
patients, BFM 95 in six patients, POG9404 in three
patients, and GMALLO05/93 in two patients.”"?
Intensification after remission, CNS prophylaxis, and
maintenance therapy were administered according
to the respective protocol. Five out of 16 patients
who failed first line induction therapy using UKALL
protocol were shifted to Hyper-CVAD. One out of
six patients who failed first line induction therapy
using BFM 95 was shifted to Hyper-CVAD. One out
of six patients who failed first line induction therapy
using BFM 95 was shifted to POG9404. Two of
the patients were managed by palliative care alone.
The remaining five patients did not have complete
detailed records of their treatment. CR was defined
as blasts < 5% of total nucleated cells seen in bone
marrow aspirate (BMA). Relapse was defined as
reappearance of > 5% blasts in BMA. Supportive
therapy with prophylactic antimicrobials and blood
transfusion were given as per hospitals’ policies.

Continuous variables were expressed as means
with standard deviation (SD) or as medians with
ranges, if not normally distributed. Categorical
variables were presented as frequencies or
proportions with 95% confidence interval (CI) for
the outcome variables. CR rates were compared
using chi-square test, and multivariable logistic
model was used to estimate and adjust for the impact
of baseline variables that included age, gender,
initial WBC count, CNS involvement, and myeloid
antigen expression. OS was defined from the time of
registration until the date of death or last follow-up.
EFS was defined from the time of diagnosis until the
date of relapse or death of any cause. All patients who
were commenced on induction chemotherapy and
achieved CR with one or more courses were analyzed
for EFS. Survival curves were plotted using Kaplan-
Meier estimators. Log-Rank test was used to compare
survival curves for the univariable analyses, and
Cox multivariable regression was used to estimate
the impact and to adjust for differences in baseline
variables that included age, gender, initial WBC
count, CNS involvement, and My+. All tests were
two sided, and alpha error threshold of 0.05 was used
as the limit for statistical significance. All statistical
tests and graphs were performed using STATA 11
software (StataCorp. 2009. Stata Statistical Sofiware:
Release 11. College Station, TX: StataCorp LP)."*

RESULTS

Thirty-nine consecutive patients were diagnosed with
T-ALL during the study period. One patient had to
be excluded due to lack of immunophenotyping
details and only 38 patients were included in the
analysis. Thirteen patients were My+ at the time
of diagnosis, while 25 were My-. In this study,
median follow-up was 12 months (0.2-39.0) for
all patients and 14 months for patients still alive at
the last study follow-up. Seven patients were not
assessed for response to induction therapy or EFS.
Two of them had poor performance status and only
received palliative care. The remaining five patients
left against medical advice and had no bone marrow
examination data and thus were excluded from CR
assessment and EFS analysis. Presenting clinical and
laboratory features of both My+ and My- groups
were summarized in Table 1.

Thirty-two out of the total cohort were eligible
for response-rate assessment after induction therapy

@il ool cslogd cubol
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Table 1: Baseline characteristics.

Variables No myeloid antigens, n = 25
(SD)

Age, years 18.4(1.18)

Range (11-28)
Gender

Male 23

Female 2
FBC

Hb, g/dL 9.4(078)

WBC, x 10°/L 1820 (54.1)

Placelets, x 10°/L 83.0 (15.0)
Clinical features, n/total

Fever 20/24

Lymphadenopathy 19/24

Splenomegaly 15/24

Mediastinal involvement 11/24

CNS discase 6/24
Immunophenotype, n/total

CD33 12/25

TdT 14/25

CDI13 9/25

With myeloid antigens, n = 13 p-value
(SD)
22.0(2.48) 0.150
(16—47)
0.480
11
2
9.3 (0.94) 0.960
9.3(0.94) 0.520
96.0 (25.0) 0.660
13/13 0.120
12/13 0.300
3/13 0.020
5/13 0.660
3/13 0.900
9/13 0.210
12/13 0.020
1/13 0.060

SD: standard deviation; FBC: full blood count; Hb: hemoglobin; WBC: white blood cells; CNS: central nervous system; CD: cluster of

differentiation; TdT: terminal deoxynucleotidyl transferase.

and 29 patients (90.6%) achieved CR with one or two
courses of chemotherapy. Patients with My+ achieved
a CRrate 0f91.6% (11/12 cases) while patients with
My~ achieved a CR rate 0of 90.0% (18/20 cases) with
a non-significant difference (p = 0.880). Fifty-cight
percent (7/12 cases) of patients with My+ required
two courses of induction chemotherapy to achieve
CR as compared to 25.0% (5/20 cases) with My—
(p = 0.040). In multivariate analysis, there was no
statistically significant predictor of CR.

Out of the three patients (9.3%) who had primary
refractory disease, the first patient died due to severe
sepsis, the second died due to intracranial hemorrhage,
and the third had no documented cause of death.

Kaplan Meier probability of EFS by antigen (Ag) group
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Forty-one percent (13/32) relapsed or died.
The median time for EFS was not reached. The
probability of EFS at 12 months was 73.0% (95%
CI, 51-86%). There was no statistically significant
difference in the EFS between My+ and My- groups
(» =0.180) [Figure 1]. In multivariable analysis, none
of the included factors were statistically significant
contributor.

Seven out of the 32 evaluable patients died. The
median to death was not reached. The probability
of OS at 12 months was 90.0% (95% CI, 51-86%).
There was no statistically significant difference in
the OS between My+ and My- groups (p = 0.440)
[Figure 2]. In the multivariable analysis, only

Kaplan Meier probability of OS by antigen (Ag) expression
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Figure 1: Event free survival (EFS).

Figure 2: Overall survival (OS).
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CNS disease at presentation favorably impacted the

0S (p = 0.030).

DISCUSSION

A number of prognostic factors have been shown
to impact the prognosis in patients with T-ALL.
These include age at presentation, gender, WBC
at diagnosis, presence of a mediastinal mass, CNS
involvement as well as cytogenetic, and molecular
and immunophenotyic profile.”” We found no
impact of patient’s age, gender, initial WBC, or My+
on CR, EFS, or OS. However, we found that myeloid
antigen expression affects the number of induction
cycles needed to achieve remission.

Majority of the patients in our study were male
and < 35 years old. This finding is consistent with
other studies.’® Median WBC at presentation was
noted to be higher in our cohort than what has been
previously published,'” and this might be explained
by the late presentation of our patients. One-third of
the patients expressed at least one myeloid antigen on
the diagnostic blasts. The CD13 was expressed most
frequently, consistent with what has been reported
previously.” In contrast, only two patients had
CD33 aberrant expression. This is much lower than
the previous studies.'® This could be attributed
to difference in laboratory methods used or due to
ethnic variation between Omani population and
other groups. CR was achieved in a total of 90.6%,
which is usually seen in other studies like the UKALL
XII/ECOG 2993 trial with CR rate of 94%.2°

Several trials demonstrated a relationship
between initial WBC and the outcome. For instance,
in the Pediatric Oncology Group (POG) study,
patients with WBC < 10 x 10°/L or > 50 x 10°/L
did worse than patients with WBC of 10-50 x
10°/L.*' In UKALL XII/ECOG 2993 trial, T-ALL
patients with presenting WBC > 100 x 10°/L had
only slightly inferior survival (p = 0.030).° In our
study, initial WBC did not affect the outcome.

The role of CNS disease at presentation is well
established in childhood ALL, and it has been
incorporated in risk stratification by POG protocol.*!
However, its prognostic value in adult ALL is less
well defined probably because it is less common;
as only 10% of adult ALL patients have CNS
involvement at presentation.”” We unexpectedly
found that patients with CNS disease had better OS

when adjusting for other factors. This observation

may not be a true finding and spurious results may be
found especially in studies with small sample size. We
also noted that splenomegaly was presented more
frequently in patients who lack aberrant myeloid
antigen expression. This association was previously
reported by the Children’s Cancer Group.”

Impact of aberrant myeloid antigen expression
has been debatable over the last few decades. Some
studies? reported its association with worse outcome;
while others® showed no influence on prognosis. We
found no statistically significant association between
expression of any myeloid-associated marker and
CR achievement. Similar findings were reported by
UKALL XII/ECOG trial,” but not by GIMEMA
study’® where expression of CD33 expression had an
adverse effect on achieving CR. Of note, a higher
proportion of patients in the My+ group required
more than one induction course to achieve CR than
My- group. However, this effect did not remain
significant in multivariable analysis. Whether this
was secondary to the small sample size or was affected
by correlation between myeloid antigen expression
and other variables is unclear. Likewise, none of the
co-expressed myeloid antigens affected OS or EFS
rates. This finding is compatible with the results of
GIMEMA study,’ but not with the UKALL XII/
ECOG 2993 trial,*® where significantly fewer CD13
(but not CD33) positive patients survived at five
years.

CONCLUSION

T-ALL patients with aberrant myeloid antigen
expression need more courses of induction
chemotherapy, however, rates of CR, EFS, and OS
are not different than those without myeloid antigen
expression. The study is limited by the small sample
size and short follow-up time. Larger prospective
studies are required to confirm these findings.

Disclosure
The authors declared no conflicts of interest. No funding was
received for this study.
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