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Clinical characteristics of acute lymphoblastic leukemia in male
and female patients: A retrospective analysis of 705 patients
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Abstract. The aim of the present study was to compare the
clinical characteristics of acute lymphoblastic leukemia (ALL)
that occurred in male and female patients at one institution in
Southern China. The medical electronic records of Nanfang
Hospital, affiliated to Southern Medical University, were
searched for patients with a definite diagnosis of ALL that
were diagnosed between January 1, 2001 and December 31,
2012. The clinical data of the patients were collected and
analyzed. A total of 705 eligible patients were identified. The
gender ratio of male to female patients was 1.84:1. The average
ages at the time of diagnosis were 16.43 and 19.54 years for
male and female patients, respectively (P=0.007). No signifi-
cant differences were identified in the seasonal occurrence
distribution, blood group distribution or ratio for the presence
of the Ph chromosome between males and females. However,
a higher incidence of T-cell type ALL was identified in males
(P=0.023). The present study reveals that ALL demonstrates
a male predominance, but similar clinical characteristics of
ALL are present in males and females in Southern China.

Introduction

Acute lymphoblastic leukemia (ALL) is a malignant disorder
of hematological progenitor cells that arises from the dysregu-
lated clonal expansion of immature lymphoid progenitor cells
that have encountered a series of catastrophic alternations
within key regulatory genes (1). Similar to the majority of other
cancers, the pathogenesis of ALL is complex, which probably
originates from the complicated interactions between endog-
enous exposures, hereditary susceptibility and chance (2).
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The complexity of ALL has also been reflected in the
various clinical characteristics of the two genders, which
demonstrates a regional and ethnic variance (3-7). The majority
of previous studies on Chinese patients conveyed limited data
regarding gender difference (4,8-11). In addition, the patients in
these studies were from Northern China, such as Beijing (12),
Eastern China, such as Shanghai (5,6,9-11), and central China,
such as Wuhan (10). To the best of our knowledge, only one
study has reported the characteristics of ALL patients between
1985 and 1994 in Southern China, in Hong Kong (3). Updated
studies are also limited in number (13-16).

The present study aimed to compare the clinical charac-
teristics of acute lymphoblastic leukemia (ALL) in male and
female patients from one institution in Southern China. In
addition, the current study aims to provide clinical staff with
additional information on the characteristics of ALL in China.

Materials and methods

Study design. The present study was designed as a retro-
spective analysis for the comparison between the clinical
characteristics of ALL present in male and female patients at
one institution in Southern China.

Data sources and search strategy. The patient data were
collected from the Departments of Hematology and Pediatrics
of Nanfang Hospital, affiliated to the Southern Medical Univer-
sity of Guangzhou (Guangzhou, Guangdong, China). The data
search was performed using the medical electronic records in
the aforementioned two departments. The index term ‘acute
lymphoblastic leukemia’ was used and a time limit between
January 1,2001 and December 31,2012 was set for the search.
Subsequent to the initial retrieval of the patient records, the
records were reviewed for their assessment eligibility.

Inclusion and exclusion criteria. Eligible patients were those
with a definite diagnosis of ALL made at the aforementioned
two departments, and with records that contained at least one
aspect of the following information: Patient gender; age at
the time of first diagnosis; month of the initial onset of ALL
symptoms; ABO blood group; immunophenotype; and the
results of a Philadelphia (Ph) chromosome test, if available.
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Patients were excluded from the present study if ALL had been
suspected, but final cell morphology and immunophenotype
tests resulted in a different final diagnosis. The present study
was approved by the Ethical Board of Nanfang Hospital.

Analysis of data. The overall clinical data of ALL was
analyzed to identify the gender ratio, average age at the first
diagnosis, month of the initial onset of ALL symptoms, distri-
bution of ABO blood groups, positive ratio of Ph chromosome
and immunophenotype distribution.

Statistical analysis. Statistical analysis was performed
using SPSS 13.0 software (SPSS, Inc., Chicago, IL, USA).
Continuous variables were expressed as the mean + stan-
dard deviation. Dichotomous variables were expressed as
percentages. An independent sample #-test was performed to
evaluate the differences in continuous variables between the
two genders. The ¥? test was applied to assess the differences
in dichotomous variables. P<0.05 was considered to indicate a
statistically significant difference.

Results

Patients. A total of 2,758 patients were initially identified.
Subsequent to reviewing the records, 705 eligible patients were
finally included for the present study. The identification and
inclusion process was illustrated in Fig. 1.

Gender ratio. The 705 eligable patients consisted of 457 males
and 248 females, resulting in a male to female gender ratio
of 1.84:1.

Average age at first diagnosis. As shown in Fig. 2, 363 patients
(51.49%) were <15 years old when diagnosed with ALL, with
an incidence peak between 2 and 4 years of age. The overall
average age at first diagnosis was 17.52 years. The average age
at diagnosis was found to be significantly higher for female
patients compared with male patients (19.54 vs. 16.43 years;
P=0.007; Table I).

Distribution of the month of presentation. The peak time for
presentation with the initial onset of ALL symptoms was July,
for male and female patients (Fig. 3). No significant differ-
ence in seasonal distribution was observed between the two
genders (Table I).

Blood group distribution. A total of 685 patient records were
suitable for analysis of the blood group distribution. As listed
in Table I, blood group O was the most frequent blood type
in ALL patients, not only overall (41.02%), but also in male
(41.35%) and female (40.42%) patients. However, no significant
difference was identified in the distribution of blood group
between the two genders (Table I).

Immunophenotype distribution. Out of the 705 ALL patients,
630 patients had medical records that were suitable for anal-
ysis of the immunophenotype in the two genders. A total of
490 ALL patients possessed B-cell ALL (77.78%), accounting
for the largest proportion of cases. No significant difference
was identified in the immunophenotype distribution, with the
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Figure 1. Flow chart of the process of study selection based on eligibility.

exception of a higher percentage of T-cell ALL in male patients
(15.80%) compared with female patients (9.33%) (P=0.023).

Philadelphia (Ph) chromosome. A total of 509 medical records
contained the outcome of testing for the Ph chromosome. The
present study found that a total of 90 ALL patients possessed
the Ph chromosome, giving an overall Ph chromosome-positive
rate of 17.68%. The Ph chromosome-positive rates in males and
females were 17.79 and 17.49%, respectively (P=0.931; Table I).

Discussion

The findings of the present study based on 705 ALL patients
in Southern China indicated a male predominance of ALL and
a predilection of ALL to occur in children. Females appeared
to be older at the time of the first diagnosis compared with
males. The peak seasonal onset of ALL symptoms was in July.
The O blood group and B-cell immunophenotype were the
most frequent in ALL. No significant difference was identified
in the distributions of seasonality and blood type, incidence
of the Ph chromosome or immunophenotype distribution
between the genders, but a significantly higher proportion of
T-cell ALL was identified in male patients.

The present finding of the gender ratio indicated a male
predominance, which is consistent with previous studies of
Chinese ALL patients (3,4,8-11,17-21). As shown in Table II,
the gender ratio of ALL patients from various areas of China
ranged between 1.37 (20) and 1.92 (3), indicating that regional
differences exerted a minor influence on the gender predomi-
nance. With respect to other Asian countries, the majority of
studies obtained similar outcomes of male predominance in
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Table I. Clinical data of 705 patients with acute lymphoblastic leukemia.
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Characteristics Males, n (%) Females, n (%) Total, n (%) P-value
Total 457 (100.00) 248 (100.00) 705 (100.00) -
Average age at 16.43+13.84 19.54£15.12 17.52+14.37 0.007
diagnosis, years
Seasonal presentation
Total 457 (64.82) 248 (35.18) 705 (100.00) -
December-February 120 (26.26) 59 (23.79) 179 (25.39) 0472
March-May 114 (24.94) 65 (26.21) 179 (25.39) 0.713
June-August 118 (25.82) 71 (28.63) 189 (26.81) 0421
September-November 105 (22.98) 53 (21.37) 158 (22.41) 0.626
Blood group distribution
Total 445 (64.96) 240 (35.04) 685 (100.00) -
A 124 (27.86) 65 (27.08) 189 (27.59) 0.827
B 108 (24.27) 61 (2542) 169 (24.67) 0.740
(0] 184 (41.35) 97 (40.42) 281 (41.02) 0.813
AB 29 (6.52) 17 (7.08) 46 (6.72) 0.777
Cytogenetic test
Total 326 (64.05) 183 (35.95) 509 (100.00) -
Ph chromosome(+) 58 (17.79) 32 (17.49) 90 (17.68) 0931
Ph chromosome(-) 268 (82.21) 151 (82.51) 419 (82.32) -
Immunophenotype distribution
Total 405 (64.29) 225 (335.71) 630 (100.00) -
B cell 308 (76.05) 182 (80.89) 490 (77.78) 0.162
T cell 64 (15.80) 21 (9.33) 85 (13.49) 0.023
Other 33 (8.15) 22 (9.78) 55 (8.73) 0.487
Ph chromosome, Philadelphia chromosome.
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Figure 2. Age distribution of all acute lymphoblastic leukemia patients at the
time of the initial diagnosis.

ALL, including male to female ratios of 1.88 in India (22),
1.49 in Indonesia (23), 1.70 in Jordan (24) and 1.85 in Iran (25).
However, Matsumura et al (6) reported that the incidence of
ALL in Japan demonstrated a female predominance. The
present study considers that this difference may be associated
with two factors. The first one lies in the sample size of the
study by Matsumura et al (n=256), which may have affected
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Figure 3. Month distribution of the initial appearance of acute lymphoblastic
leukemia symptoms.

the outcome. The second factor is that the predominance may
result from environmental pollution, including nuclear radia-
tion.

The present study found more than one-half of the patients
in the present study were under 15 years of age, particularly
between 2 and 4 years of age, indicating that children and
specifically infants are a high-risk group for the development
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of ALL. The present finding was in accordance with previous
conclusions that ~60% of patients in ALL were younger than
20 years of age (26-28). In addition, it was also observed that
female patients were, on average, three years older than male
patients at the time of the first diagnosis.

The month distribution for the initial onset of ALL symp-
toms found a peak presentation in July, overall and in each
of the genders (Fig. 3), indicating that seasonality may affect
the morbidity of ALL. However, controversy remains over
the effect of seasonal factors in the incidence, diagnosis and
treatment of ALL (7,24,29). Gao et al (12) performed an inter-
national survey in Singapore, the USA and Sweden to provide
evidence for the seasonal diagnosis of ALL. It was concluded
that little evidence exsisted for a seasonal influence on ALL
diagnosis. Kulkarni ez al (30) indicated in a retrospective
study that seasonality was not an independent prognostic
factor and did not demonstrate a significant association with
survival in univariate analysis. Therefore, future studies may
focus on the influence of seasonality on ALL. Although the
peak onset of ALL symptoms was in July, no significant
differences in seasonal presentation were identified between
the two genders.

Previous studies have reported that the ABO blood groups
are closely associated with numerous tumors, including ovarian,
endometrial and cervical cancer (31), nasopharyngeal carci-
noma (32) and pancreatic cancer (33). Therefore, the present
study investigated the association between the ABO blood
groups and the incidence of ALL in Chinese patients. The
present results indicated that the O blood group accounted for the
highest proportion of cases, not only overall (41.02%), but also
individually in male (41.35%) and female (40.42%) patients. The
AB blood group accounted for the lowest proportion of cases.
The finding implies that O blood group may lead to a increased
risk of ALL. Considering that a control group was not used in the
present study, future studies should be based on a case-control
design. Although the proportions of the ABO blood groups
varied between the genders, no significant difference was iden-
tified in the distribution of the blood types. Disputes continue
on the difference between the ABO blood group distributions
of the two genders, which may be in assoication with various
regions as well as different ethnicities. Jackson et al (34) found
that the proportion of Malay male patients with the O blood
group was significantly higher compared with the proportion of
female patients, which was considered to explain the increased
incidence of acute leukemia in males. Similar to the present
outcomes, Alavi et al (35) reported that the most frequent blood
type of paediatric patients with ALL in Iran was the O blood
group, overall (56.5%) and in male (56.7%) and female (54.4%)
patients. There was also no statistical difference in blood type
distribution between the genders.

An increasing number of genetic aberrations, which are
considered to be predictive markers of prognoses, have been
detected in the treatment of ALL. One of the most frequently
used genetic aberrations is the Ph chromosome, also termed
the BCR-ABL fusion gene, which may indicate a poor prog-
nosis (36,37). The present investigation of the Ph chromosome
based on 509 Chinese patients found that the incidence of
the Ph chromosome was 17.68%, with no significant differ-
ence between the genders (P=0.931). The incidence of the
Ph chromosome in China varied between 4.54% (17) and
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28.28% (18) (Table II). The present study hypothesizes that
this wide range in the incidence of the Ph chromosome may
be due to the various study objectives in the aforementioned
studies. Studies that focused on paediatric patients with ALL
usually obtained a positive ratio <10%, with the ratio mostly
being ~5% (4,9,17,19,21). However, studies involving adult or
mixed-age patients tended to find a positive ratio >10%, mostly
>15% (5,8,10,11,18). Therefore, adult ALL patients often
demonstrated an increased incidence of the Ph chromosome
compared with the pediatric patients with ALL. In the present
study, the incidence of the Ph chromosome in adult patients was
20.76% (71 out of 342 patients), which was significantly higher
than the incidence in paediatric patients (5.23%) (P=0.000).
This may be an explanation for the worse prognosis of ALL in
adult patients compared with paediatric patients.

In addition, the present study found an increased inci-
dence of B-cell ALL (77.78%), which was consistent with
previously published studies performed in China. As can be
observed in Table II, all published studies based on a Chinese
population demonstrated an increased incidence in the B-cell
immunophenotype, accounting for an average of 86.27%
of cases (5739 of 6652 patients; range, 81.08-90.79%). The
immunophenotype of ALL may be another predictive factor
of prognosis, as T-cell ALL usually demonstrates a worse
prognosis compared with B-cell ALL (38). In the present
study, a total of 85 patients were identified as possessing
T-cell ALL, with a significantly higher percentage in males
(P=0.023). Considering the limited sample size, additional
studies should be performed.

There are two main limitations of the present study. No
control group was used in the current study, which may reduce
the reliability of the outcomes, particularly those with signifi-
cant gender differences. In addition, patients were not sorted
as children and adults, which may exert certain influences on
the conclusions. However, the present study continues to be
valuable, as it enriches the knowledge of the clinical charac-
teristics of ALL in China.

In summary, the present study provides medical profes-
sionals with the clinical characteristics of ALL based on
patients in Southern China. The present study indicates a
male predominance and similar clinical characteristics of
ALL between the two genders in Southern China. Whether
significant gender differences reflected in the present study
needs more clinical data to certify.
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