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Acute leukemia is a malignant hematological disease with a low survival rate. The survival rate of acute 
leukemia patients is influenced by several factors, one of which is a history of bleeding. This study aimed 
to evaluate whether a history of bleeding constitutes an independent risk factor for mortality in patients 

diagnosed with acute leukemia at Dr. Moewardi Regional General Hospital, Surakarta. This study employed 
an observational and analytical retrospective cohort design. The subjects were patients diagnosed for the 
first time with acute leukemia by bone marrow puncture (BMP) and immunophenotyping from January to 

December 2023. The data was analyzed using chi-square for bivariate analysis and multivariate logistic 
regression. Survival analysis was performed using the Kaplan-Meier test. A total of 124 patients were included 
in the analysis. Bivariate analysis demonstrated that both history of bleeding (p = 0.008) and leukocyte count 

(p = 0.001) were significantly associated with mortality. Multivariate logistic regression confirmed that a 
history of bleeding (p = 0.027; relative risk [RR] = 3.45) and leukocyte count exceeding 50,000 cells/μL 
(p = 0.002; RR = 5.10) were independently associated with reduced survival. Kaplan-Meier survival curves 

showed lower cumulative survival among patients with a history of bleeding and those with elevated 
leukocyte counts. A history of bleeding is an independent risk factor for decreased survival in patients 
with acute leukemia at Dr. Moewardi Regional General Hospital. Additionally, leukocyte counts 

exceeding 50,000 cells/μL are associated with significantly worse survival outcomes. 
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INTRODUCTION 
Leukemia is a hematological malignancy 

characterized by the transformation of hematopoietic 
progenitor cells and diffuse infiltration of the bone 
marrow. It is broadly classified into two major lineages: 

myeloid and lymphoid. These include acute 
lymphoblastic leukemia (ALL), acute myeloid leukemia 
(AML), chronic lymphocytic leukemia (CLL), and chronic 

myeloid leukemia (CML). Leukemia accounts for 
approximately 2.5% to 3.1% of all cancer cases, with an 

incidence rate of 5.4 per 100,000 individuals (Du et al., 
2019; Huang et al., 2022). Over the past two decades, 
the incidence of leukemia has shown a notable 

increase. Leukemia is the fifth leading cause of 
cancer-related mortality in Indonesia, accounting for 
11,314 reported deaths.  

Among the leukemia subtypes, acute leukemia is 
associated with a significantly lower survival rate 

compared to chronic forms. The prognosis of patients 
with acute leukemia is influenced by a range of factors, 

including epidemiological characteristics, laboratory 
findings, and clinical presentation at diagnosis (Dong et 
al., 2020; Balta et al., 2023). The clinical condition of 

patients plays a significant role in determining the 
survival outcomes in acute leukemia (Du et al., 2019). 

A study conducted by Versluis et al. (2020) reported 
that bleeding complications during the induction 
phase of AML treatment are associated with increased 

mortality (Versluis et al., 2020). A history of bleeding, 
including intracranial hemorrhage, gastrointestinal 
bleeding, and epistaxis, is associated with poor 

outcomes in patients with acute leukemia (Demir et al., 
2020). 

Bleeding episodes are often linked to underlying 
conditions such as leukocytosis, disseminated 
intravascular coagulation (DIC), and platelet dysfunction 

(Corea et al., 2020; Ladikou et al., 2020). While the 
mechanism by which bleeding contributes to mortality 
remains unclear, clinical studies consistently 

demonstrate a significant correlation between bleeding 
and increased mortality in patients with acute leukemia 
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(Intusoma et al., 2019; Koschade et al., 2022). This study 
aims to investigate the relationship between bleeding 
history at the time of diagnosis and the survival rate of 

patients with acute leukemia. Unlike prior studies that 
focused predominantly on bleeding during treatment, 
we investigated bleeding history specifically at the time 

of initial diagnosis and observed all subtypes of acute 
leukemia.  

By providing a comprehensive understanding of the 

relationship between bleeding history and survival in 
acute leukemia patients, this study aims to support 
clinicians in identifying individuals at risk of bleeding-

related mortality. Furthermore, improved recognition of 
this risk is anticipated to enhance clinical vigilance and 

guide the provision of optimal treatment for acute 
leukemia patients, particularly those presenting with 
clinical bleeding.  

 
METHODS 

This study employed an observational and 

analytical retrospective cohort design to evaluate the 
association between a history of bleeding and survival 
outcomes in acute leukemia patients at Dr. Moewardi 

General Regional Hospital. The study population 
comprised patients who were newly diagnosed with 
acute leukemia between January and December 2023, 

based on bone marrow puncture (BMP) findings and 
immunophenotyping results. Patients who were lost to 
follow-up or referred to other healthcare facilities were 

excluded from the analysis.  
A total of 124 subjects were included using total 

sampling. The study parameters assessed included 

gender, history of infection and bleeding (epistaxis, 
gum bleeding, hemoptysis, gastrointestinal bleeding, 

and hemorrhagic stroke) reported by the patient, body 
mass index (underweight, overweight, or obesity), 
hemoglobin levels, leukocyte counts, platelet counts, 

and aberrant phenotypes, all assessed at the time of initial 
diagnosis. Research data were collected from the 
electronic medical records and laboratory information 

system (LIS) of Dr. Moewardi General Regional Hospital 
in Surakarta.  

Descriptive statistics were used to summarize the 
characteristics of study subjects. Bivariate analysis using 

the chi-square test was conducted to examine 
associations between independent variables and patient 
outcomes. Independent variables that were statistically 

significant were further analyzed using multivariate 
logistic regression. Survival analysis was performed using 
the Kaplan-Meier method. Data analysis was carried out 

in June 2024 using the Statistical Package for the Social 
Sciences (SPSS) version 29.0. The study protocol received 
approval from the Indonesian Institutional Review Board 

(Protocol ID 1.722/VII/HREC/2024). 

RESULTS AND DISCUSSION 
A total of 124 subjects were included in this study. 

Of these, 61 (49.2%) were male and 63 (50.8%) were 
female. The most frequently diagnosed subtype was acute 

myeloid leukemia (AML), which was observed in 66 
subjects (53.2%). At the time of initial diagnosis, 57 
subjects had documented infections. Regarding 

nutritional status, 83 subjects (66.9%) had a body mass 
index (BMI) within the normal range. Bleeding 
manifestations at diagnosis, such as intracranial 

hemorrhage, gastrointestinal bleeding, and epistaxis, were 
present in 42 subjects (33.9%). The distribution of 
laboratory parameters was assessed using the 

Kolmogorov– Smirnov test, which yielded p-values 
<0.05, indicating that the data were not normally 
distributed. The characteristics of the subjects are 

summarized in Table 1. 

Table 1 

Characteristics of research subjects 

Variables Died Survived 

(n=84) (n=40) 

Gender   

Male (n=61) 38 (62.3%) 23 (37.7%) 

Female (n=63) 46 (73%) 17 (27%) 

Age 37.09 

(31.5-42.6) 

21.5 (14.7-

28.3) 

Leukemia Diagnosis   

AML (n=66) 48 (72.7%) 18 (27.3%) 

ALL (n=51) 36 (70.6%) 15 (29.4%) 

MPAL (n=7) 3 (42.9%) 4 (57.1%) 

Infection (n=57) 43 (75.4%) 14 (24.6%) 

Body mass index   

BMI (underweight, 

overweight, obese) 

32 (78%) 9 (22%) 

(n=41)   

Normoweight (n=83) 52 (62.7%) 31 (37.3%) 

Bleeding (n=42) 35 (83.3%) 7 (16.7%) 

Hemoglobin Level (g/dl) 9.1 (7.1-

11.1) 

9.5 (7.5-

11.5) 

Leukocyte Level (10 3/ ul ) 78.2 (0.9-

196.2) 

37.9 (0.2-

117.1) 

Platelet Level (109 / ul ) 42.2 (7.8-

76.6) 

37 (1.21-

72.8) 

Phenotype aberrant 

(n=50) 

36 (72%) 14 (28%) 

CD3 (n=30) 21 (70%) 9 (30%) 

CD7 (n=25) 17 (68%) 8 (32%) 

CD19 (n=8) 7 (87.5%) 1 (12.5%) 

Variable n % 

Age   

17-25 years 
26-35 years  
36-45 years  

4 
33 
3 

10 
82,5 
7,5 

Blood pressure 

Normotension 
Hypertension 

18 
22 

45 
55 

Blood pressure 
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Variables Died Survived 

(n=84) (n=40) 

Normotension 
Hypotension 

34 
6 

8.0 % 
15.0 % 

 

Description: Data are presented as mean ± SD or median, 
AML = acute myeloblastic leukemia, ALL= acute 
lymphoblastic leukemia, MPAL= mixed phenotype 

leukemia, BMI: body mass index, CD = cluster of 
differentiation. 

Chi-square test was performed to determine factors that 

influence the mortality of acute leukemia patients (Table 

2). We found that a history of bleeding (p = 0.008) and 

leukocyte count (p = 0.001) have a significant effect on 

survival outcomes in acute leukemia. 

 
Table 2  

Bivariate analysis of independent variables with mortality of acute leukemia patients 

Variables Died (n=84) N Alive (n=40) RR 95% IK p 

Gender       

Man 38  21 0.611 0.29–1.31 0.278 

Woman 46  16 1,154 0.90–1.47 0.337 

Infection       

Yes 45  17    

No 39  23 1.25 0.99–1.57 0.128^ 

IMT       

Underweight, 

overweight, and obese 

 32 

 

9 

 

   

Normal BMI  52 31    

Bleeding       

Yes 35  7 3.37 1.34–8.48 0.008*^ 

No 49  33 1.49 0.68–3.26 0.320 

Aberrant Phenotype       

Yes 36  14    

No 48  26 1.49 0.68–3.26 0.428 

Hemoglobin Level       

Less than 10 g/dL 58  24    

More from 10 g/dL 26  16 5.00 1.78– 0.001 *^ 

Leukocyte Levels       

More from 50x103/μL 49  35  14.04  

Less than 50x103/μL 

Platelet Level 

35  5 1.18 0.55–2.54 0.670 

Less than 30x109/μL 37  16    

More from 30x109/μL 47  24    

Description: RR: relative risk ; g/dL: gram/ deciliter , * 

significant , ̂  analysis multivariate 

A multivariate analysis was performed using logistic 
regression to evaluate the simultaneous influence of 

body mass index (BMI), bleeding history, leukocyte 
count, and platelet count on clinical outcomes in patients 
with acute leukemia (Table 3). The analysis identified 

bleeding (RR 3.45 (95% CI 1.33–8.97); p = 0.011) and 
leukocyte levels (RR 5.10 (95% CI 1.78–14.62); p = 

0.002) as independent predictors of mortality. 

Table 3 
Multivariate analysis of independent variables with 

mortality of acute leukemia patients 

Variables RR (CI 95%) p 

BMI 0.69 (0.296–1.620) 0.396 

Bleeding 3.45 (1.326–8.970) 0.011* 

Leukocyte 

Levels 

5.10 (1.780 – 14.620) 0.002* 
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Description: BMI: body mass index, RR: relative risk ; CI = 
confidence interval 

Survival analysis was performed using Kaplan-Meier test. 

As shown in Figure 1, subjects with leukocyte levels of over 
50×10³ cells/μL demonstrated a lower cumulative 
survival. The mean survival period for acute leukemia 

patients with leukocyte levels of over 50×10³ cells/μL was 
400 days, lower than that of patients with lower leukocyte 
count. Figure 2 illustrates that patients presenting with a 

history of bleeding at the time of acute leukemia diagnosis 
had a lower cumulative survival compared to those 
without. 

 

 

 
CONCLUSIONS 

Based on the results of the statistical test with the 
Paired Samples Test the P value produced was 0.000 < 
0.05, meaning the null hypothesis (H₀) was rejected in 

favor of the alternative hypothesis (Ha). This suggests that 
there is a statistically significant effect of preoperative fluid 
administration on blood pressure stability before and after 

the intervention in C-section patients under spinal 
anesthesia at RSUD Sekarwangi. A correlation coefficient 
of 0.480 was found, indicating a positive correlation. This 

means that the administration of preoperative fluids 
contributed to improved blood pressure stability in C-
section patients who experienced hypotension following  

Figure 1. Kaplan-Meier curve of acute leukemia patients 
based on leukocyte levels 

 

Figure 2. Kaplan-Meier curve of acute leukemia patients 
based onhistory of bleeding 

This study demonstrates that clinical bleeding is 

associated with increased mortality in patients with acute 
leukemia, as supported by previous findings (Veresluis et 
al., 2020). Bleeding complications in malignancy are 

linked to both intrinsic and extrinsic factors, including 
anemia, thrombocytopenia, vascular integrity, 
coagulopathy, and infection. In acute leukemia, 

bleeding is most commonly associated with 
hyperleukocytosis, disseminated intravascular coagulation 

(DIC), and platelet dysfunction (Wilson et al., 2020). 
Hyperleukocytosis contributes to bleding through 
leukocytosis, wherein leukimia cells cell proliferation 

obstructs capillaries, leading to vessel damage and 
potential organ failure.  

The proliferation of leukemia cells also activates the 

coagulation system, which may result in thrombosis and 
bleeding (Fero dan infante, 2021). Cancer cells activate 
monocytes, releasing extracellular vesicles that express 

procoagulant phospholipids and tissue factor (TF), 
initiators of the coagulation cascade. In addition to TF, 
young cells release cell-free DNA, which activates factor 

XII (FXII), leading to excessive coagulation and 
coagulopathy. These hemostatic disturbances are major 

contributors to mortality in patients with acute leukemia 
(Hisada et al., 2024; Wang et al., 2020).  

Leukemia cells promote hyperfibrinolysis by 

increasing the levels of urokinase-type plasminogen 
activator receptor levels and decreasing the levels of 
plasminogen activator inhibitor-1 (PAI-1), which leads to 

bleeding (Teruya et al., 2021). Studies have shown that 
bleeding in acute leukemia can elevate the mortality rate 
by up to 10%. Bleeding in these patients is often 

accompanied by thrombocytopenia, although no specific 
platelet level has been established to predict bleeding risk. 
While some studies suggest increased bleeding risk at 

platelet counts ≤5 × 10⁹/L (Petros, 2021), our findings did 
not reveal a statistically significant association between 
platelet count and mortality. This is inconsistent with 

previous studies suggesting that platelet levels <50 × 
10⁹/L are associated with increased bleeding risk and 
mortality (Hermsen & Hambley, 2023; Zhang et al., 

2022). The discrepancy may be attributable to prior 
transfusions or variations in patient care across 

institutions. Furthermore, our study’s relatively short six-
month observation period may limit comparability with 
studies that have assessed long-term outcomes over 

several years. The incidence of bleeding in acute leukemia 
is not solely attributable to coagulopathy.  

Previous research has indicated that high blast cell 

counts, common in acute leukemias, can exacerbate 
bleeding risks. For instance, Limijadi et al. found a 
correlation between increased blast counts and the 

frequency of bleeding events in a cohort of acute leukemia 
patients (Limijadi et al., 2021). This is particularly notable 
since mucosal bleeding and skin hemorrhages are serious 

complications of the disease, often tied to periods 
of thrombocytopenia (Limijadi et al., 2021). Thrombotic 
events, while less frequent, can also occur and complicate 

clinical management, highlighting the risk profiles 
associated with various leukemia subtypes like acute 

myeloid leukemia (AML) and acute lymphoblastic 
leukemia (ALL) (Cate & Leader, 2021). In terms of 
nutritional status, we did not find a statistically significant 

association between body mass index (BMI) and 
mortality.  

This contrasts with previous studies suggesting 

that both underweight and obesity are linked to relapse 
and mortality in acute leukemia (Dong et al., 2024; 
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Paviglianiti, 2020). Obesity affects cancer progression, 
although the exact relationship to leukemia relapse is 
unclear. The lack of significance in our study may stem 

from the comprehensive nature of the observations 
across all acute leukemia subtypes and the fact that BMI 
was calculated without considering fat and muscle mass 

(Saenz et al., 2018; Tsilingiris et al., 2024). Similarly, 
although infection is widely recognized as a major 
contributor to morbidity and mortality in hematologic 

malignancies, this study did not identify infection at 
diagnosis as a statistically significant predictor of 
mortality.  

Previous research has established that infections 
adversely affect survival, prolong hospitalization, reduce 

quality of life, and increase healthcare costs (Carlesse et 
al., 2024; Torres et al., 2020). This may be because 
infections identified at diagnosis might not have been 

caused directly by leukemia itself, but rather by 
neutropenia or other comorbidities (Jain et al., 2020; 
Zajac et al., 2019). A longer observation period would be 

beneficial in capturing the full impact of infection- related 
mortality, which varies depending on the treatment 
phase, occurring in 48% of cases during induction, 9.3% 

during consolidation, 22.6% during late intensification, 
and 20% during maintenance therapy (Bharucha et al., 
2021; Natukunda et al., 2023).  

Leukocyte levels at the time of diagnosis were found 

to be an independent predictor of mortality in acute 

leukemia. Patients with leukocyte counts exceeding 

50,000 cells/μL had a fivefold higher risk of death compared 

to those with lower counts. Elevated leukocyte levels are 

associated with viscosity, circulatory stasis, and 

inflammation, contributing to tissue damage (Ramadhan 

et al., 2024). The Kaplan-Meier survival analysis 

further supported these findings by confirming that patients 

with leukocyte levels ≤50,000 cells/μL had higher survival 

rates than those with higher leukocyte counts. Other 

laboratory parameters, including hemoglobin levels at the 

time of diagnosis, also affect mortality in acute leukemia. 

Decreased erythropoiesis and erythrocyte lifespan due to 

bone marrow hypoplasia and leukemia cell infiltration can 

contribute to anemia, which increases the risk of infection 

(Bawersdorf, 2020; Oakley et al., 2020).  

However, we found no association between 

hemoglobin values and mortality, possibly because the 
data reflected post-transfusion levels, not initial levels at 
diagnosis. Phenotype aberrations did not significantly 

impact mortality in this study, in contrast with previous 
studies linking certain aberrant phenotypes (CD3, CD7, 
CD56, CD2, CD90 low, CD123 high, CD117 high, CD15) 

with poor prognosis (Yin et al., 2023). In this study, CD3 
and CD7 were associated with worse outcomes, while CD19 
was associated with better prognosis. The lack of statistical 

significance in this study could be due to the absence of 
cytogenetic examinations and the relatively short 
observation period. Cytogenetic abnormalities such as 

BCR-ABL1, KMT2A-r, and high hyperdiploidy significantly 
impact prognosis and patient mortality.  

This study is limited by its retrospective design, short 

follow-up period of six months, and the absence of 
comprehensive cytogenetic data. These limitations may 
have reduced the ability to detect long-term survival 

patterns and identify more nuanced prognostic 
indicators. Longer observation periods and more 
comprehensive genetic profiling are recommended for 

future research. 

CONCLUSION 
A history of bleeding increases the mortality of 

acute leukemia patients at Dr. Moewardi Regional 
General Hospital. In addition to bleeding, leukocyte 

levels of over 50,000 cells/μL were associated with lower 
survival rates. It is recommended that future research be 
conducted with a larger sample size, a longer 

observation period, complete laboratory and clinical data, 
as well as analysis based on the risk classification of 
acute leukemia patients. 
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