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Introduction – Fundamental Issue and Justification of the Topic 

 

 

Acute myeloid leukemia (AML) in the elderly represents a complex pathology with a 

significant impact on survival, due to biological vulnerability, frequent comorbidities, and 

unequal access to modern therapies. Despite recent advances, the optimal treatment for this 

category of patients remains a significant challenge in current hematologic practice. 

Given these clinical and biological challenges, a detailed evaluation of the 

characteristics of elderly patients with AML and their response to various therapeutic options 

becomes essential for optimizing treatment and improving prognosis. This thesis aims to 

define a specific clinical and biological profile of elderly patients diagnosed with acute 

myeloid leukemia (AML) and to identify relevant predictive factors for response to current 

therapies. The primary goal is to establish practical guidelines for personalized treatment, 

emphasizing the balance between efficacy and tolerability. 

To understand the particularities of this disease, it is important to note that acute 

leukemias represent a heterogeneous group of malignant disorders of hematopoietic stem 

cells, characterized by the accumulation of immature clones and severe dysfunction of 

medullary hematopoiesis [1]. 

The working hypothesis was based on the assumption that specific clinical-biological 

characteristics and demographic parameters (age, sex) significantly influence therapeutic 

response and patient prognosis. Based on this hypothesis, the research objectives included 

both the analysis of these factors and a comparative evaluation of the effects of intensive 

chemotherapy and treatment with hypomethylating agents, with or without Venetoclax, on 

survival and quality of life. 

The thesis is structured into two parts: a general section that synthesizes recent data 

from the literature regarding AML in the elderly, and a special section that integrates the 

results of two retrospective clinical studies. The first study analyzed a group of patients 

eligible for intensive treatment, while the second included patients treated with non-intensive 

regimens, primarily hypomethylating agents, based on their functional and biological 

profiles. 

The limitations identified during the research mainly concerned the limited access to 

cytogenetic and molecular biology testing. This constraint affected the ability to perform a 

complete and uniform stratification for all patients based on these essential parameters. 
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Consequently, I emphasize the need to expand and standardize these investigations during 

initial assessment, in order to ensure rigorous classification and the most appropriate 

therapeutic approach for each case. 

 

 

1. Theoretical Aspects Regarding Prognosis and Therapeutic Options in 

AML in the Elderly 

Elderly patients with acute myeloid leukemia (AML) are generally defined as being 

over 60–65 years of age [2]. The median age at diagnosis is approximately 70 years, 

highlighting the significant impact of the disease on this population [3]. In practice, advanced 

age is often considered an exclusion criterion from intensive chemotherapy due to the poor 

prognosis [2]. This is determined by both the presence of multiple comorbidities and an 

unfavorable genetic profile, characterized by an increased frequency of TP53, ASXL1, and 

SRSF2 mutations, and a reduced presence of NPM1 mutations, which are associated with a 

favorable prognosis [2]. 

The assessment of biological and clinical frailty using HCT-CI, CCI scores, and ECOG 

performance status is essential in determining the therapeutic approach [4]. Common 

comorbidities such as cardiovascular diseases, renal insufficiency, and cognitive impairment 

reduce treatment adherence and limit therapeutic options [5]. Compared to the general 

population, elderly AML patients have a significantly increased risk of cardiovascular 

conditions (4.6 times), type 2 diabetes mellitus (3.8 times), and strokes (2.6 times) [6]. 

Comprehensive geriatric assessment plays a fundamental role in personalizing 

therapy, encompassing the analysis of physical, cognitive, nutritional, psycho-emotional, 

and social functions, as well as social support [5]. This enables the avoidance of 

overtreatment in frail patients and undertreatment in those who could benefit from more 

intensive strategies [5]. Tailoring therapy to the individual patient profile improves both 

clinical outcomes and quality of life [6]. 
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1.1. Conventional Chemotherapy and Low-Intensity Regimens 

The choice of therapeutic strategy in elderly AML patients is complex, influenced by both 

the general condition and frequent comorbidities, as well as the biological features of the 

disease, including adverse mutations such as TP53, the presence of secondary AML, or 

therapy-related AML [3,7–10]. 

Treatment resistance is determined by factors such as genomic instability, unfavorable 

karyotype, and expression of immature phenotypes [11,12]. Compared to younger patients, 

the elderly less frequently present favorable cytogenetics and the NPM1 mutation [13]. 

Standard induction chemotherapy with anthracycline and cytarabine may achieve complete 

remission rates of up to 60% in patients over 60 years old. However, the associated toxicity 

limits its use to those with an adequate performance status [11]. Patients eligible for intensive 

chemotherapy have a median overall survival of approximately 12 months, whereas 

ineligible patients have shorter median survival times, ranging from 3 to 10 months [11, 14–

16]. 

The decision-making algorithm for treating elderly AML patients is presented in Figure 1.1. 

 

Figure 1.1. Treatment algorithm for elderly patients with AML, adapted with permission 

from “Older Patients with Acute Myeloid Leukemia Deserve Individualized Treatment” 

[3]. 
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2. Working Hypothesis and General Objectives 

Working Hypothesis 

The working hypothesis of this thesis starts from the premise that specific clinical and 

biological characteristics, as well as demographic parameters, significantly influence the 

therapeutic response and survival of elderly patients diagnosed with AML. Identifying these 

factors could contribute to a more rigorous selection of therapeutic strategies. 

General Objective of the Thesis 

The main objective of this study was to evaluate prognostic factors and therapeutic 

response in elderly AML patients, treated differently depending on their eligibility for 

intensive chemotherapy. 

Specific Objectives 

 To compare clinical and molecular characteristics between the two analyzed 

cohorts 

 To assess the type and duration of therapeutic response, including complete 

remission and MRD 

 To estimate overall survival (OS) and progression-free survival (PFS) 

 To identify factors associated with relapse, early death, and transfusion 

independence 

 To analyze the prognostic value of clinical scores and biological parameters 

 

3. General Methodology of the Research 

This study was conducted at the Hematology Clinic of Colțea Clinical Hospital 

through a retrospective analysis of two cohorts of elderly patients diagnosed with acute 

myeloid leukemia (AML) who were treated between 2017 and 2023. The research was 

structured into two directions: the first assessed patients eligible for intensive chemotherapy, 

and the second included cases treated with hypomethylating agents or other innovative 

therapies, depending on eligibility and biological profile. 

Patients aged 65 years or older, diagnosed with de novo or secondary AML, who 

received complete treatment in the clinic and had available relevant clinical and paraclinical 
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data, were included. These data included performance status (ECOG), comorbidity scores 

(CCI and HCT-CI), hematological tests, cardiac evaluation (LVEF), and cytogenetic and 

molecular investigations. All patients were included after obtaining informed consent, and 

the ethics committee approved the research protocol. 

The data were extracted from medical records and entered into an electronic database. 

For previously diagnosed cases, data entry was done retrospectively, while for recent cases, 

information was recorded directly at the time of presentation to the clinic. 

The diagnostic evaluation included a complete blood count, peripheral blood smear, 

biochemistry tests, bone marrow aspirate, flow cytometry, molecular testing, and 

cytogenetic analysis. These investigations were conducted in accordance with the internal 

protocol, with support from the National Oncology Program. 

To assign prognostic risk groups, the 2017 ELN classification was used, which was in 

effect at the time of diagnosis for most patients. Risk group stratification was based on 

available cytogenetic and molecular data. In cases where only one of these investigations 

was available, classification was performed using the information available at that time. 

 

3.1. Statistical Data Processing 

Clinical, biological, and therapeutic data were compiled in an Excel database and 

statistically analyzed using SPSS software, version 26. The chi-square test was applied to 

compare frequencies between groups and to assess associations between clinical-biological 

variables and therapeutic response or survival. 

To estimate overall survival (OS) and progression-free survival (PFS), the Kaplan–

Meier method was used. Differences between survival curves were compared using the log-

rank test (Mantel-Cox), supplemented by the Breslow and Tarone-Ware tests. Median and 

mean survival values were reported along with 95% confidence intervals. 

The impact of clinical-biological factors on the hazard of death or relapse was assessed 

using Cox regression. Interpretation of results was based on hazard ratios (HR), p-values, 

and 95% confidence intervals. Cases with p < 0.05 were considered statistically significant, 

while values between 0.05 and 0.10 were interpreted as having a trend toward association. 

To identify independent factors associated with achieving therapeutic response or 

survival beyond six months, a multivariate analysis using binary logistic regression was 

conducted. The models included variables such as age, ECOG score, CCI score, left 
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ventricular ejection fraction, and type of treatment administered. Results were expressed as 

odds ratios (OR), with 95% confidence intervals and corresponding statistical significance. 

Therapeutic response was defined according to standard hematologic criteria: 

complete response (CR – <5% bone marrow blasts and hematologic recovery), incomplete 

complete response (CRi – <5% blasts without full hematologic recovery), partial response 

(PR – partial reduction in blast percentage), and lack of response. The significance threshold 

was set at p < 0.05 in all analyses. 

 

 

4. Summary of the Special Part of the Thesis 

4.1. Study 1 – Evaluation of Elderly AML Patients Undergoing Intensive 

Chemotherapy 

Acute myeloid leukemia (AML) in elderly patients represents a major therapeutic 

challenge due to the frequent association with frailty, multiple comorbidities, and adverse 

tumor biology. The first direction of the research aimed to evaluate patients treated with 

intensive chemotherapy (IC), to identify factors correlated with therapeutic response and 

survival. 

The study included 48 patients aged 65 years or older, diagnosed with AML between 

2017 and 2023, with the majority (93.8%) between 65 and 74 years old. There was a 

balanced gender distribution, and the patients predominantly had an urban origin (87.5%). 

The most common FAB subtypes were M4 (35.4%), M2 (29.2%), and M1 (22.9%), and 

87.5% of cases were de novo AML. Hyperleukocytic forms were identified in 56.2% of 

patients, and bone marrow infiltration (>50% blasts) was present in 68.7% of cases (p = 

0.009). Leukocytosis was reported in 62.5% of cases (p < 0.001), and severe 

thrombocytopenia (platelet count < 20,000/mm³) in 25% of patients (p = 0.009). Hemoglobin 

<8 g/dL was present in 60.4% of patients (p = 0.149), without statistical significance. 

Functional status was good in most cases (ECOG 0–1 in 97.9%; p < 0.001), but high 

comorbidity scores were frequent: CCI >4 in 81.3% (p < 0.001) and HCT-CI ≥3 in 56.2% 

of patients (p = 0.002). The total number of comorbidities was three or more in 62.5% of 

cases. 
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The 2017 ELN classification was applied based on the availability of cytogenetic 

and/or molecular data. Among patients tested cytogenetically (n = 25), 84% were classified 

as intermediate risk, and 76% had a normal karyotype (p < 0.001). In molecular testing (n = 

40), 35% of cases showed mutations, most commonly FLT3-ITD and TKD. Molecular risk 

was classified as intermediate in 90% of cases and favorable in 10%. 

The therapeutic response after induction included complete remission (CR) in 43.5% 

of patients and partial response (PR) in 8.7% of patients. Early mortality was 17.4%, mainly 

due to infectious or hemorrhagic complications. Almost half of the patients with a favorable 

response became independent of red blood cell and platelet transfusions, with a robust 

correlation between the two types of transfusion independence (γ = 0.900; p < 0.001). 

Relapse occurred in over half of the initially responsive cases, especially within the 

first 12 months after treatment. However, stable disease under second-line treatment was 

also reported, including in patients without complete response, supporting the importance of 

sustained monitoring after remission. Median overall survival (OS) was 11 months, and 

progression-free survival (PFS) was 6.2 months. 

Multivariate analysis highlighted the negative impact of low functional status and high 

HCT-CI score on survival. These results underscore the need for a rigorous selection of 

patients eligible for intensive treatment, considering not only age but also functional reserve 

and the burden of comorbidities. Achieving remission is possible even in cases with a high 

biological risk, but maintaining it requires a carefully adapted post-induction strategy, which 

should include, when feasible, assessment of minimal residual disease (MRD). 

 

Discussion 

The decision to administer intensive chemotherapy to elderly AML patients should be 

based more on functional status and biological profile than on chronological age. Clinical 

scores, such as ECOG, CCI, and HCT-CI, provide essential information not only for initial 

selection but also for estimating therapeutic response and predicting survival. Recent studies 

have shown that elderly patients with ECOG scores of 0–1 can benefit comparably to 

younger individuals from intensive treatment (Choi et al., 2023). Comprehensive geriatric 

assessment also contributes to more accurate stratification of toxicity and mortality risk (Min 

et al., 2022) [17,18]. 

Sex-based analysis revealed a significant discrepancy: women more frequently 

responded to treatment (16/28), yet also accounted for the majority of early deaths (6/7). 
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This paradox may reflect biological or comorbid factors not fully captured by standard 

scoring systems. The literature supports the use of extended geriatric assessments better to 

anticipate treatment-related toxicities and resilience [18,19]. 

Cytogenetic testing was available for over half of the patients, and most exhibited a 

normal karyotype, being classified in the intermediate-risk group. Molecular analysis was 

performed in 83.3% of cases, with FLT3 mutations being the predominant finding. 

According to the ELN 2017 risk classification, most patients were categorized as 

intermediate risk. These results support the use of intensive treatment in favorable clinical-

biological contexts and are consistent with the observations of Döhner et al. regarding risk 

distribution in elderly patients [20–22]. 

Induction therapy achieved a complete remission rate of 54.2%, with early mortality 

at 14.6%, commonly due to infections, hemorrhagic events, or thrombosis. Therapeutic 

response was more frequent in patients with ECOG 0–1, CCI <3, and HCT-CI <2. 

Conversely, a higher number of comorbidities, HCT-CI scores ≥3, and prolonged PT were 

associated with lack of response and increased risk of early death. These findings are 

consistent with the results reported by Cortes, Mehta, and Aydin regarding the predictive 

value of clinical scores in AML [23,24]. 

Disease relapse was frequent, including among patients who achieved complete 

response, with a progression rate of 75% and a time to progression under 6 months in most 

cases (69.6%). Progression-free survival (PFS) had a median of 10 months, and multivariate 

analysis identified prolonged progression time (PT) as an independent predictor of 

progression (HR = 2.30; p = 0.043). Although MRD was assessed in a limited number of 

patients, the persistence of molecular disease correlated with an increased risk of relapse. 

These findings confirm recent observations by Juga, Kusuda, Walter, and Heuser, 

highlighting the role of PT and MRD as predictive markers in AML [25–29]. 

Overall survival analysis showed a median of 11 months and an estimated mean 

duration of 14.4 months (95% CI: 10.2–18.5 months), with a mortality rate of 90% at the 

time of evaluation. In the multivariate model, survival was significantly influenced by 

clinical scores: CCI ≥3 (HR = 2.16, p = 0.012), HCT-CI ≥2 (HR = 2.01, p = 0.022), and 

ECOG 0–1 (HR = 0.58, p = 0.034). These results confirm the role of functional scores and 

comorbidities in the prognosis of elderly AML patients. According to data published by 

Sorror et al., the HCT-CI score is a significant predictor of mortality in this population [30]. 

Thus, rigorous clinical evaluation—including scores such as CCI, HCT-CI, and ECOG—
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not only guides therapeutic selection but also provides valuable information regarding long-

term survival [30]. 

The limitations of our study warrant a cautious interpretation of the results. The 

retrospective design, conducted in a single center and involving a relatively small number of 

patients, reduces the generalizability of the conclusions. Moreover, molecular analysis was 

not completed in all cases, and MRD assessment was available only for a limited subset of 

patients. Although treatment selection followed guideline recommendations, it was also 

influenced by clinical context and resource availability, reflecting the inherent variability of 

real-world practice [30]. 

Studies conducted outside of controlled trials show that, in real-life settings, elderly 

patients with AML often present with multiple comorbidities, and therapeutic decisions are 

frequently based on a delicate balance between efficacy and tolerability [31]. Even under 

these conditions, the data obtained help to outline a profile of elderly patients who may 

benefit from intensive treatment when selection is based on an integrated assessment of 

functionality and biological risk. 

 

 

4.2. Study 2 – Analysis of the Evolution of Patients Treated with Hypomethylating 

Agents in Monotherapy or in Combination with Venetoclax 

The second study involved 82 patients diagnosed with acute myeloid leukemia (AML) 

between 2017 and 2023, who were treated at the Colțea Hematology Clinic. These patients 

received hypomethylating agents—either Azacitidine or Decitabine—either as monotherapy 

or in combination with Venetoclax. The treatment plan was customized based on each 

patient’s clinical profile and available therapies. 

All participants were deemed ineligible for intensive chemotherapy due to criteria such 

as poor functional status, advanced age, and multiple comorbidities, with no upper age limit 

imposed. Notably, 45.1% of the patients were over 75 years old, and there was no significant 

age difference compared to those aged 65–74 years (p = 0.377). The cohort predominantly 

consisted of men (63.4%), a finding that was statistically significant (p = 0.015). 

Additionally, 84.1% of the patients were from urban areas (p = 0.001). 

Cytogenetic and molecular investigations facilitated prognostic stratification in 78 

cases (89.6%) according to ELN 2017. Cytogenetic evaluation was available for half of these 
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cases (41 patients, 50.0%), indicating an adverse karyotype in 19 cases (46.4%), an 

intermediate karyotype in 21 cases (51.2%), and a favorable karyotype in only one case 

(2.4%). This distribution showed a statistically significant difference (χ² = 17.76; p < 0.001).  

Molecular testing was conducted on 49 patients (59.8%), with 45 cases (91.8%) 

categorized as intermediate molecular risk and only 3 patients (6.2%) in the favorable group. 

A total of 5 patients (10.2%) had documented mutations (FLT3-ITD, RUNX1-RUNX1T1, 

JAK2), with a significant difference observed between mutated and non-mutated cases (χ² = 

31.04; p < 0.001). Compared to the previous study, the proportion of patients with a 

favorable risk profile was very low, indicating a more adverse biological background. 

Commonly associated comorbidities included cardiovascular diseases (in over 60% of 

cases), chronic pulmonary diseases, and chronic kidney disease. These findings underscore 

the severity of the initial condition in patients treated with hypomethylating agents, 

characterized by a vulnerable functional and biological profile. This situation justifies the 

use of better-tolerated therapeutic regimens that may exhibit increased efficacy when 

combined with Venetoclax. 

 

Discussion 

In the evaluated cohort, Decitabine was the most commonly used hypomethylating 

agent as first-line therapy, and its efficacy was comparable to that of Azacitidine (46.9% vs. 

50%), with no statistically significant difference. However, more than half of the patients 

did not achieve a hematologic response, highlighting the limitations of current therapeutic 

options for this frail patient population and emphasizing the need for regimens with 

improved efficacy [32]. 

Specialized literature supports the observations from our cohort, indicating similar 

response rates between Azacitidine and Decitabine. A multicenter retrospective study 

reported an overall response rate of 32% for Azacitidine and 39.5% for Decitabine, without 

statistical significance (p = 0.12) [32]. Likewise, a recent meta-analysis showed comparable 

values (38% vs. 40%; p = 0.825), reinforcing the notion that both therapies exhibit a similar 

efficacy profile in treating AML in elderly patients [33].    

Overall, both Decitabine and Azacitidine proved to be therapeutic options with 

comparable efficacy in the initial treatment of elderly patients with acute myeloid leukemia 

(AML). Nevertheless, the high proportion of cases without a hematologic response 
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underscores the limitations of these monotherapies. It supports the need for developing 

combined or personalized therapeutic strategies tailored to each patient’s profile [32,33]. 

The absence of a significant therapeutic response was prevalent among patients with 

poor functional status and multiple comorbidities, confirming the vulnerability of this 

subgroup. Other real-world analyses support our results: Filì et al. reported an overall 

response rate of only 33% for Decitabine in elderly patients with AML [34], while in the 

study by Chen et al., the overall response rate for hypomethylating agents used as 

monotherapy was 48.6% [35]. Moreover, Kwag et al. observed even lower efficacy, with a 

response rate of 24.3% for Decitabine monotherapy [36]. All these findings converge toward 

the conclusion that, for frail patients, hypomethylating monotherapy is often insufficient, 

and therapeutic options must be expanded by including targeted agents or sequential 

treatment strategies [34–36]. 

In our analysis, patients treated exclusively in first-line therapy had a median overall 

survival of 7 months, whereas those who also received a second-line treatment reached a 

median survival of 11 months—a statistically significant difference in favor of sequential 

therapy (p = 0.035). This disparity may reflect the natural selection of cases with slower 

disease progression and better functional status, but it also supports the potential benefit of 

continuing treatment in eligible patients. 

Our findings align with those reported in the literature. Lessi et al. described a median 

survival of 12.3 months for secondary AML and 6.1 months for de novo forms treated with 

hypomethylating agents in subsequent lines [37]. In a real-world analysis, Hoff and 

colleagues reported a median survival of 13 months for elderly patients receiving first-line 

HMA-Venetoclax therapy [38]. Similarly, DiNardo et al. reported a median survival of 17.5 

months for de novo AML in an early clinical trial involving the same combination [39]. The 

differences compared to results from controlled clinical trials may be attributed to the high 

variability of patient populations in routine practice, where high-risk cytogenetic profiles 

and multiple comorbidities are more common, reflecting a more complex clinical reality 

[37–39]. 

Extending treatment in carefully selected subgroups may offer a real survival benefit, 

even in the absence of a complete response after first-line therapy. This highlights the 

essential role of continuous reassessment of clinical and biological status to identify patients 

who may benefit from an extended therapeutic approach, regardless of the initial apparent 

response [37,38]. Although complete hematologic response was used as the primary 
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indicator of efficacy, some patients in the analyzed cohort, despite lacking documented 

remission, demonstrated stable mid-term evolution, especially after initiating second-line 

treatment with Venetoclax. This suggests a potential biological control of the disease, even 

in the absence of classical morphological remission. In such cases, incorporating minimal 

residual disease (MRD) assessment and other functional markers could provide deeper 

insight into the true therapeutic effectiveness, particularly in frail patients or those with 

reduced hematopoietic reserves [38,39]. 

In our analysis, more than half of the patients treated with the hypomethylating agent–

Venetoclax combination (53.3%) achieved red blood cell transfusion independence, 

compared to only 18.8% in the Decitabine group and 8.3% in the Azacitidine group. The 

differences were statistically significant (p = 0.011), suggesting a clear functional advantage 

in favor of the combined regimen. These results are consistent with data published by 

DiNardo et al., who reported a transfusion independence rate of 37.5% for the Azacitidine–

Venetoclax combination versus 16.9% for monotherapy [40]. Similarly, Hoff et al. 

confirmed in a real-world analysis the effectiveness of this regimen, which was associated 

with faster hematologic recovery and prolonged survival [38]. Additionally, an expanded 

access study conducted in Japan by Asada and colleagues showed that the Venetoclax–

LDAC combination may offer a favorable safety profile and notable hematologic response, 

supporting the potential of this approach in clinical practice [41]. Although in our cohort, 

monotherapy with LDAC was associated with a lack of response and increased early 

mortality, literature data suggest that in selected subgroups, the LDAC–Venetoclax regimen 

could represent a viable alternative [38,40,41]. 

Early mortality (within the first 60 days from treatment initiation) was 21.6%, 

predominantly due to severe infections, followed by cardiovascular and hemorrhagic 

complications. The highest rate was observed among patients treated with LDAC 

monotherapy, particularly in second-line settings (7 out of 8 deaths). These findings reflect 

the biological frailty of a subset of the cohort. According to a Swedish study, active 

treatments reduce early mortality in elderly AML patients [42], and Hoff et al. reported a 

60-day mortality rate of 17% with the HMA-Venetoclax regimen [38]. 

Patients who responded favorably to treatment were often under 75 years old, had an 

ECOG score of 0–1, normal cardiac function, and a low Charlson comorbidity index. These 

characteristics define a subgroup with a good functional reserve and a more favorable 

prognosis. These findings are supported by the multicenter European study published by 
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Molica et al., which identified the same factors as predictors of survival and response to 

hypomethylating agents [10]. 

Overall, the treatment was well tolerated. No patient required permanent 

discontinuation due to toxicity. The most common complications were persistent cytopenias 

and recurrent infections, particularly among patients with poor functional status or limited 

hematopoietic reserve. Although adverse event documentation was incomplete, the safety 

profile was comparable to that described in similar cohorts. 

Cytogenetic and molecular assessment enabled prognostic stratification of patients 

using methods such as conventional karyotyping, FISH, and analysis of recurrent mutations. 

Most cases showed an unfavorable risk profile, though some patients had intermediate or 

standard risk. The lack of full access to extended testing (e.g., NGS) in certain situations 

limited the ability to correlate genetic abnormalities with treatment response precisely. 

Nevertheless, the data reflect the realities of a regional center, highlighting the importance 

of genetic evaluation at diagnosis. 

A lack of therapeutic response was frequently associated with adverse cytogenetic 

abnormalities, an HCT-CI score of 3 or higher, and poor functional status (ECOG score of 

2 or higher). A complex karyotype or the presence of multiple abnormalities suggests 

intrinsic resistance to hypomethylating therapy. These findings may help identify patients 

who are refractory early and support the selection of alternative therapeutic strategies, 

including combination regimens. 

This study offers a realistic perspective on the use of hypomethylating agents, 

including Venetoclax, in elderly patients ineligible for intensive treatments. Survival and 

therapeutic response were influenced by clinical factors (age, ECOG) and biological factors 

(hematologic reserve, cytogenetic profile). Limited access to advanced investigations, such 

as next-generation sequencing (NGS) testing, reduced the capacity for molecular 

stratification. The results support the need for integrated assessment at diagnosis and the 

development of clinical-biological algorithms to personalize therapeutic strategies. 
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4.3. The Impact of Therapeutic Strategy on the Prognosis of Elderly Patients with 

AML: Intensive Chemotherapy vs. HMA ± Venetoclax 

A comparison of the two cohorts included in the study revealed significant differences 

in clinical and hematological profiles, with direct implications for therapeutic selection and 

disease monitoring in elderly patients with acute myeloid leukemia (AML). 

 

4.4. General Conclusions  

Based on the comparative analysis of the two studied cohorts, the following general 

conclusions were formulated, with direct relevance for current hematology practice and 

therapeutic decision-making in elderly AML patients: 

 

In the cohort treated with intensive chemotherapy: 

 Patients eligible for this treatment were significantly younger (p < 0.001), had good 

functional status (ECOG 0–1; p = 0.004), and had lower Charlson Comorbidity Index 

(CCI) scores (p = 0.002). 

 The complete remission rate was higher compared to the non-intensive cohort (63% 

vs. 39%; p = 0.012), and the median overall survival reached 11 months, significantly 

longer than in the comparative group (p = 0.042). 

 Progression-free survival (PFS) was also significantly improved (p = 0.03) despite a 

higher relapse rate (p = 0.04). 

Other favorable or unfavorable prognostic factors identified in this group: 

 Age <75 years and preserved cardiac function were associated with better prognosis. 

 ECOG 0–1 correlated with favorable response (p < 0.05). 

 HCT-CI scores ≥3, ECOG ≥2, and adverse karyotype were significantly associated 

with lack of therapeutic response (p < 0.05). 

 The persistence of measurable residual disease (MRD) was linked to early relapse. 

 Prolonged prothrombin time (PT) correlated with an increased risk of relapse and 

early mortality. 

 Continuing therapy, even in the absence of complete remission, provided an absolute 

survival benefit. 
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In the cohort treated with hypomethylating agents ± Venetoclax: 

 The combination treatment with HMA-Venetoclax showed better tolerability and a 

significantly higher rate of transfusion independence (53.3% vs. 18.8% with 

Decitabine monotherapy; p = 0.011). 

 Overall tolerability was acceptable, with no permanent discontinuations due to 

toxicity. 

 Early mortality did not differ significantly between groups. Still, it was particularly 

high among patients treated with LDAC monotherapy as second-line therapy, where 

7 out of 8 patients died without achieving a therapeutic response. 

Characteristics associated with increased treatment efficacy in this group: 

 Patients under 75 years of age, with an ECOG score of 0–1 and preserved cardiac 

function, achieved better therapeutic responses (p < 0.05). 

 Transfusion independence proved to be a useful functional marker, more frequently 

achieved in combination regimens. 

 Continuation of treatment into a second line provided a significant survival benefit, 

even in the absence of an initial complete response. 

 Adverse cytogenetic profiles and poor functional status were associated with a lack 

of response, similar to the cohort receiving intensive chemotherapy. 

 

 

5. Personal Contributions 

I conducted a rigorous comparative analysis of two cohorts of elderly patients 

diagnosed with AML, differentiated by their eligibility for intensive chemotherapy, to 

highlight the impact of each therapeutic strategy on survival, hematologic response, and 

treatment tolerability. 

I identified the clinical and biological factors associated with prognosis in both cohorts 

by correlating ECOG, CCI, and HCT-CI scores, as well as the genetic profile (including 

karyotype and recurrent mutations), with the likelihood of response and survival, thus 

contributing to the development of a risk profile applicable in clinical practice. 

I integrated real-world data into a prognostically relevant statistical analysis, validating 

previously reported findings from international studies and highlighting the specific 
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characteristics of a population treated in a regional center under conditions of unequal access 

to advanced genetic testing. 

I evaluated the impact of hypomethylating treatment combined with venetoclax on 

transfusion independence and progression-free survival, identifying a significant benefit in 

selected subgroups of patients with preserved cardiac function and good performance status 

in the absence of major contraindications. 

I developed a model for the integrated interpretation of clinical, biological, and 

therapeutic response data, with practical applicability in guiding treatment decisions for 

elderly AML patients, particularly in the context of real-life limitations related to tolerability 

and multiple comorbidities. 

During the completion of this doctoral thesis, I published three scientific articles in 

internationally indexed journals, building upon the data and conclusions drawn from my 

research. The first article, a review published in the Journal of Clinical Medicine, addressed 

FLT3 inhibitors in AML, consolidating the theoretical and bibliographic foundations of the 

general section. The second article, published in Hematology Reports, analyzed the impact 

of comorbidities on therapeutic decisions and clinical outcomes in elderly AML patients, 

supporting the analysis included in Chapter 5 of the thesis. The third article, published in 

Cureus, presented our center’s experience regarding the efficacy of hypomethylating agents 

± Venetoclax, corresponding to the data detailed in Chapter 6. 

I was directly involved in defining the scientific objectives, collecting and interpreting 

the data, as well as writing and publishing each article. These contributions reflect my 

academic journey and strengthen the scientific relevance of this thesis by integrating the 

obtained results into the context of current international research on the treatment of acute 

myeloid leukemia in the elderly. 

  



20 

 

References 

1.  Wachter F, Pikman Y. Pathophysiology of Acute Myeloid Leukemia. Acta 

Haematol [Internet]. 2024 [cited 2025 Mar 16];147(2):229–46. Available from: 

https://karger.com/AHA/article/doi/10.1159/000536152 

2.  Lazarevic VLj. Acute myeloid leukaemia in patients we judge as being older and/or 

unfit. J Intern Med [Internet]. 2021 Aug [cited 2025 Feb 2];290(2):279–93. 

Available from: https://onlinelibrary.wiley.com/doi/10.1111/joim.13293 

3.  de Leeuw DC, Ossenkoppele GJ, Janssen JJWM. Older Patients with Acute Myeloid 

Leukemia Deserve Individualized Treatment. Curr Oncol Rep. 2022 

Nov;24(11):1387–400.  

4.  Negotei C, Mitu I, Angelescu S, Gradinaru F, Mambet C, Stanca O, et al. 

Incorporation of a Comorbidity Index in Treatment Decisions for Elderly AML 

Patients Can Lead to Better Disease Management—A Single-Center Experience. 

Hematology Reports [Internet]. 2024 Dec 3 [cited 2025 Feb 2];16(4):781–94. 

Available from: https://www.mdpi.com/2038-8330/16/4/74 

5.  Woods JD, Klepin HD. Geriatric Assessment in Acute Myeloid Leukemia. Acta 

Haematol [Internet]. 2024 [cited 2025 Mar 3];147(2):219–28. Available from: 

https://karger.com/AHA/article/doi/10.1159/000535500 

6.  Oshikawa G, Sasaki K. Optimizing Treatment Options for Newly Diagnosed Acute 

Myeloid Leukemia in Older Patients with Comorbidities. Cancers [Internet]. 2023 

Apr 21 [cited 2025 Feb 15];15(8):2399. Available from: 

https://www.mdpi.com/2072-6694/15/8/2399 

7.  Appelbaum FR, Gundacker H, Head DR, Slovak ML, Willman CL, Godwin JE, et 

al. Age and acute myeloid leukemia. Blood [Internet]. 2006 May 1 [cited 2025 Mar 

13];107(9):3481–5. Available from: 

https://ashpublications.org/blood/article/107/9/3481/133476/Age-and-acute-

myeloid-leukemia 

8.  Grimwade D. The predictive value of hierarchical cytogenetic classification in older 

adults with acute myeloid leukemia (AML): analysis of 1065 patients entered into 

the United Kingdom Medical Research Council AML11 trial. Blood [Internet]. 2001 

Sep 1 [cited 2025 Mar 13];98(5):1312–20. Available from: 

http://www.bloodjournal.org/cgi/doi/10.1182/blood.V98.5.1312 

9.  Rossi G, Pelizzari A, Bellotti D, Tonelli M, Barlati S. Cytogenetic analogy between 

myelodysplastic syndrome and acute myeloid leukemia of elderly patients. 

Leukemia [Internet]. 2000 Apr 1 [cited 2025 Mar 13];14(4):636–41. Available from: 

https://www.nature.com/articles/2401711 

10.  Molica M, Mazzone C, Niscola P, Carmosino I, Di Veroli A, De Gregoris C, et al. 

Identification of Predictive Factors for Overall Survival and Response during 

Hypomethylating Treatment in Very Elderly (≥75 Years) Acute Myeloid Leukemia 

Patients: A Multicenter Real-Life Experience. Cancers [Internet]. 2022 Oct 6 [cited 



21 

 

2025 Mar 11];14(19):4897. Available from: https://www.mdpi.com/2072-

6694/14/19/4897 

11.  Vey N. Low-intensity regimens versus standard-intensity induction strategies in 

acute myeloid leukemia. Therapeutic Advances in Hematology [Internet]. 2020 Jan 

[cited 2025 Mar 11];11:2040620720913010. Available from: 

https://journals.sagepub.com/doi/10.1177/2040620720913010 

12.  Vey N. Targeting Age-Related Changes in the Biology of Acute Myeloid Leukemia: 

Is the Patient Seeing the Progress? In: Extermann M, editor. Interdisciplinary Topics 

in Gerontology and Geriatrics [Internet]. S. Karger AG; 2013 [cited 2025 Mar 11]. 

p. 73–84. Available from: https://karger.com/books/book/241/chapter/5165899 

13.  Schneider F, Hoster E, Schneider S, Dufour A, Benthaus T, Kakadia PM, et al. Age-

dependent frequencies of NPM1 mutations and FLT3-ITD in patients with normal 

karyotype AML (NK-AML). Ann Hematol [Internet]. 2012 Jan [cited 2025 Mar 

13];91(1):9–18. Available from: http://link.springer.com/10.1007/s00277-011-1280-

6 

14.  Arber DA, Orazi A, Hasserjian RP, Borowitz MJ, Calvo KR, Kvasnicka HM, et al. 

International Consensus Classification of Myeloid Neoplasms and Acute 

Leukemias: integrating morphologic, clinical, and genomic data. Blood [Internet]. 

2022 Sep 15 [cited 2025 Feb 23];140(11):1200–28. Available from: 

https://ashpublications.org/blood/article/140/11/1200/485730/International-

Consensus-Classification-of-Myeloid 

15.  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 [Internet]. 2007 Mar 15 

[cited 2025 Mar 11];109(6):1114–24. Available from: 

https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.22496 

16.  Kantarjian HM, Thomas XG, Dmoszynska A, Wierzbowska A, Mazur G, Mayer J, 

et al. Multicenter, randomized, open-label, phase III trial of decitabine versus patient 

choice, with physician advice, of either supportive care or low-dose cytarabine for 

the treatment of older patients with newly diagnosed acute myeloid leukemia. J Clin 

Oncol. 2012 Jul 20;30(21):2670–7.  

17.  Choi JH, Shukla M, Abdul-Hay M. Acute Myeloid Leukemia Treatment in the 

Elderly: A Comprehensive Review of the Present and Future. Acta Haematol 

[Internet]. 2023 [cited 2025 Feb 15];146(6):431–57. Available from: 

https://karger.com/AHA/article/doi/10.1159/000531628 

18.  Min GJ, Cho BS, Park SS, Park S, Jeon YW, Shin SH, et al. Geriatric assessment 

predicts nonfatal toxicities and survival for intensively treated older adults with 

AML. Blood [Internet]. 2022 Mar 17 [cited 2025 May 20];139(11):1646–58. 

Available from: 

https://ashpublications.org/blood/article/139/11/1646/483406/Geriatric-assessment-

predicts-nonfatal-toxicities 



22 

 

19.  Klepin HD. Elderly Acute Myeloid Leukemia: Assessing Risk. Curr Hematol Malig 

Rep [Internet]. 2015 Jun [cited 2025 May 20];10(2):118–25. Available from: 

http://link.springer.com/10.1007/s11899-015-0257-2 

20.  Döhner H, Wei AH, Löwenberg B. Towards precision medicine for AML. Nat Rev 

Clin Oncol [Internet]. 2021 Sep [cited 2025 May 20];18(9):577–90. Available from: 

https://www.nature.com/articles/s41571-021-00509-w 

21.  Döhner H, Dolnik A, Tang L, Seymour JF, Minden MD, Stone RM, et al. 

Cytogenetics and gene mutations influence survival in older patients with acute 

myeloid leukemia treated with azacitidine or conventional care. Leukemia [Internet]. 

2018 Dec [cited 2025 May 20];32(12):2546–57. Available from: 

https://www.nature.com/articles/s41375-018-0257-z 

22.  Itzykson R, Fournier E, Berthon C, Röllig C, Braun T, Marceau-Renaut A, et al. 

Genetic identification of patients with AML older than 60 years achieving long-term 

survival with intensive chemotherapy. Blood [Internet]. 2021 Aug 19 [cited 2025 

May 20];138(7):507–19. Available from: 

https://ashpublications.org/blood/article/138/7/507/476041/Genetic-identification-

of-patients-with-AML-older 

23.  Cortes JE, Mehta P. Determination of fitness and therapeutic options in older patients 

with acute myeloid leukemia. Am J Hematol. 2021 Apr 1;96(4):493–507.  

24.  Aydin S, Passera R, Cerrano M, Giai V, D’Ardia S, Iovino G, et al. Combining the 

HCT-CI, G8, and AML-Score for Fitness Evaluation of Elderly Patients with Acute 

Myeloid Leukemia: A Single Center Analysis. Cancers [Internet]. 2023 Feb 4 [cited 

2025 May 21];15(4):1002. Available from: https://www.mdpi.com/2072-

6694/15/4/1002 

25.  Juga M, Virijević M. Prognostic risk factors for early death in patients with acute 

myeloid leukemia. Serbian Journal of the Medical Chamber [Internet]. 

2022;3(1):16–25. Available from: https://www.smj.rs/en/volume-3-no-1/prognostic-

risk-factors-for-early-death-in-patients-with-acute-myeloid-leukemia 

26.  Kusuda M, Nakasone H, Nakamura Y, Kawamura M, Takeshita J, Kawamura S, et 

al. Very early death within 30 days after diagnosis in patients with acute myeloid 

leukemia. Int J Hematol [Internet]. 2023 Feb [cited 2025 May 21];117(2):198–205. 

Available from: https://link.springer.com/10.1007/s12185-022-03482-x 

27.  Wang A, Zhang Z, Zhu T, Liu X, Duan Q. Clinical characteristics and analysis of 

related factors associated with early death in newly diagnosed patients with acute 

promyelocytic leukemia. Discov Onc [Internet]. 2024 Aug 27 [cited 2025 May 

21];15(1):375. Available from: https://link.springer.com/10.1007/s12672-024-

01241-4 

28.  Rodríguez-Arbolí E, Othus M, Orvain C, Zarling LC, Sandmaier BM, Milano F, et 

al. Contribution of measurable residual disease status to prediction accuracy of 

relapse and survival in adults with acute myeloid leukemia undergoing allogeneic 

hematopoietic cell transplantation. haematol [Internet]. 2022 Sep 22 [cited 2025 



23 

 

May 21];108(1):273–7. Available from: 

https://haematologica.org/article/view/haematol.2022.281631 

29.  Heuser M, Freeman SD, Ossenkoppele GJ, Buccisano F, Hourigan CS, Ngai LL, et 

al. 2021 Update on MRD in acute myeloid leukemia: a consensus document from 

the European LeukemiaNet MRD Working Party. Blood [Internet]. 2021 Dec 30 

[cited 2025 May 21];138(26):2753–67. Available from: 

https://ashpublications.org/blood/article/138/26/2753/477736/2021-Update-on-

MRD-in-acute-myeloid-leukemia-a 

30.  Sorror ML, Storer BE, Fathi AT, Gerds AT, Medeiros BC, Shami P, et al. 

Development and Validation of a Novel Acute Myeloid Leukemia–Composite 

Model to Estimate Risks of Mortality. JAMA Oncol [Internet]. 2017 Dec 1 [cited 

2025 May 21];3(12):1675. Available from: 

http://oncology.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2017.2714 

31.  Bell JA, Galaznik A, Farrelly E, Blazer M, Murty S, Ogbonnaya A, et al. A 

retrospective study evaluating treatment patterns and survival outcomes in elderly 

patients with acute myeloid leukemia treated in the United States with either 7+3 or 

a hypomethylating agent. Leukemia Research [Internet]. 2019 Mar [cited 2025 May 

21];78:45–51. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S0145212619300141 

32.  Labrador J, Martínez-Cuadrón D, De La Fuente A, Rodríguez-Veiga R, Serrano J, 

Tormo M, et al. Azacitidine vs. Decitabine in Unfit Newly Diagnosed Acute 

Myeloid Leukemia Patients: Results from the PETHEMA Registry. Cancers 

[Internet]. 2022 May 9 [cited 2025 Feb 2];14(9):2342. Available from: 

https://www.mdpi.com/2072-6694/14/9/2342 

33.  Saiz-Rodríguez M, Labrador J, Cuevas B, Martínez-Cuadrón D, Campuzano V, 

Alcaraz R, et al. Use of Azacitidine or Decitabine for the Up-Front Setting in Acute 

Myeloid Leukaemia: A Systematic Review and Meta-Analysis. Cancers [Internet]. 

2021 Nov 12 [cited 2025 Feb 2];13(22):5677. Available from: 

https://www.mdpi.com/2072-6694/13/22/5677 

34.  Filì C, Candoni A, Zannier ME, Olivieri J, Imbergamo S, Caizzi M, et al. Efficacy 

and toxicity of Decitabine in patients with acute myeloid leukemia (AML): A 

multicenter real-world experience. Leuk Res. 2019 Jan;76:33–8.  

35.  Chen Y, Cao J, Ye Y, Luo L, Zheng X, Yang X, et al. Hypomethylating agents 

combined with low-dose chemotherapy for elderly patients with acute myeloid 

leukaemia unfit for intensive chemotherapy: a real-world clinical experience. J 

Chemother. 2023 Jul;35(4):322–9.  

36.  Kwag D, Cho BS, Bang SY, Lee JH, Min GJ, Park SS, et al. Venetoclax with 

decitabine versus decitabine monotherapy in elderly acute myeloid leukemia: a 

propensity score-matched analysis. Blood Cancer J. 2022 Dec 19;12(12):169.  

37.  Lessi F, Laurino M, Papayannidis C, Vitagliano O, Grimaldi F, Lazzarotto D, et al. 

Hypomethylating Agents (HMAs) as Salvage Therapy in Relapsed or Refractory 

AML: An Italian Multicentric Retrospective Study. Biomedicines [Internet]. 2021 



24 

 

Aug 6 [cited 2025 May 14];9(8):972. Available from: https://www.mdpi.com/2227-

9059/9/8/972 

38.  Hoff FW, Patel PA, Belli AJ, Hansen E, Foss H, Schulte M, et al. Real-world 

outcomes of frontline venetoclax-based therapy in older adults with acute myeloid 

leukemia: an analysis utilizing EHR data. Leukemia & Lymphoma [Internet]. 2023 

May 12 [cited 2025 May 14];64(6):1123–8. Available from: 

https://www.tandfonline.com/doi/full/10.1080/10428194.2023.2197090 

39.  DiNardo CD, Pratz K, Pullarkat V, Jonas BA, Arellano M, Becker PS, et al. 

Venetoclax combined with decitabine or azacitidine in treatment-naive, elderly 

patients with acute myeloid leukemia. Blood. 2019 Jan 3;133(1):7–17.  

40.  DiNardo CD, Jonas BA, Pullarkat V, Thirman MJ, Garcia JS, Wei AH, et al. 

Azacitidine and Venetoclax in Previously Untreated Acute Myeloid Leukemia. N 

Engl J Med [Internet]. 2020 Aug 13 [cited 2025 Feb 2];383(7):617–29. Available 

from: http://www.nejm.org/doi/10.1056/NEJMoa2012971 

41.  Asada N, Ando J, Takada S, Yoshida C, Usuki K, Shinagawa A, et al. Venetoclax 

plus low-dose cytarabine in patients with newly diagnosed acute myeloid leukemia 

ineligible for intensive chemotherapy: an expanded access study in Japan. Japanese 

Journal of Clinical Oncology [Internet]. 2023 Jun 29 [cited 2025 May 

14];53(7):595–603. Available from: 

https://academic.oup.com/jjco/article/53/7/595/7103410 

42.  Juliusson G, Antunovic P, Derolf Å, Lehmann S, Möllgård 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 [Internet]. 2009 Apr 30 [cited 

2025 May 14];113(18):4179–87. Available from: 

https://ashpublications.org/blood/article/113/18/4179/25710/Age-and-acute-

myeloid-leukemia-real-world-data-on 

 

  



25 

 

List of Published Scientific Papers 

1. Cristina Negotei, Andrei Coliță, Iuliana Mitu, Anca Roxana Lupu, Mihai-Emilian 

Lăpădat, Constanța Elena Popovici, Mihaela Crăinicu, Oana Stanca, Nicoleta-

Mariana Berbec – A Review of FLT3 Kinase Inhibitors in AML. Journal of 

Clinical Medicine, 2023; 12(20):6429. FI 3.9 (Clarivate 2023),  

https://doi.org/10.3390/jcm12206429  

2. Cristina Negotei, Iuliana Mitu, Silvana Angelescu, Florentina Grădinaru, Cristina 

Mambet, Oana Stanca, Mihai-Emilian Lăpădat, Cristian Barta, Georgian Halcu, 

Carmen Săguna, Aurora Arghir, Mihaela-Sorina Papuc, Andrei Turbatu, Nicoleta-

Mariana Berbec, Andrei Coliță – Incorporation of a Comorbidity Index in 

Treatment Decisions for Elderly AML Patients Can Lead to Better Disease 

Management—A Single-Center Experience. Hematology Reports, 2024; 

16(4):781–794. FI 1.1 (Clarivate 2023), Capitolul 5, pag. 37-64. 

https://doi.org/10.3390/hematolrep16040074  

3. Cristina Negotei, Iuliana Mitu, Silvana Angelescu, Oana Stanca, Nicoleta-Mariana 

Berbec, Cristian Barta, Mihai-Emilian Lăpădat, Andrei Coliță – The Effectiveness 

of Hypomethylating Agents in Elderly Patients With Acute Myeloid Leukemia: 

Insights From a Single-Center Experience. Cureus, 2025; 17(4): e82957. Indexată 

în PubMed Central, Capitolul 6, pag. 71-94 

https://doi.org/10.7759/cureus.82957  

https://doi.org/10.3390/jcm12206429
https://doi.org/10.3390/hematolrep16040074
https://doi.org/10.7759/cureus.82957

	Introduction – Fundamental Issue and Justification of the Topic
	1. Theoretical Aspects Regarding Prognosis and Therapeutic Options in AML in the Elderly
	1.1. Conventional Chemotherapy and Low-Intensity Regimens

	2. Working Hypothesis and General Objectives
	3. General Methodology of the Research
	3.1. Statistical Data Processing

	4. Summary of the Special Part of the Thesis
	4.1. Study 1 – Evaluation of Elderly AML Patients Undergoing Intensive Chemotherapy
	4.2. Study 2 – Analysis of the Evolution of Patients Treated with Hypomethylating Agents in Monotherapy or in Combination with Venetoclax
	4.3. The Impact of Therapeutic Strategy on the Prognosis of Elderly Patients with AML: Intensive Chemotherapy vs. HMA ± Venetoclax
	4.4. General Conclusions

	5. Personal Contributions

	References
	List of Published Scientific Papers

