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Abstract. Background: Elderly patients with relapsed acute myeloid leukemia (AML) have limited
treatment options and a poor prognosis. Venetoclax combined with azacitidine has shown
promising activity in newly diagnosed or relapsed/refractory AML, but real-world data on older
populations remain scarce. This study aimed to evaluate the efficacy, safety, and prognostic factors
— including select blood biomarkers — of venetoclax plus azacitidine in elderly patients with
relapsed AML.

Methods: We conducted a single-center retrospective review of patients aged >65 years diagnosed
with relapsed AML who received venetoclax plus azacitidine between January 2018 and December
2022. Patient demographics, baseline disease characteristics, and treatment details were collected.
Blood biomarkers, such as lactate dehydrogenase (LDH), C-reactive protein (CRP), and selected
molecular markers (including FLT3-1TD and NPM1 mutations), were also assessed at baseline to
evaluate their prognostic value. The primary endpoint was the overall response rate (ORR),
defined as the sum of complete Remission (CR) and CR with incomplete hematologic recovery
(CRi). Secondary endpoints included overall survival (OS), event-free survival (EFS), and safety.
Prognostic factors were identified through univariate and multivariate analyses using Cox
proportional hazards models. Survival curves were constructed via the Kaplan-Meier method.
Results: A total of 50 patients (median age, 72 years; range, 65-82) met the inclusion criteria. The
ORR was 60% (40% CR and 20% CRIi). The median OS was 9.2 months (95% CI: 6.8-11.5), and
the median EFS was 6.0 months (95% CI: 4.2-8.3). Common Grade 3-4 adverse events included
neutropenia (46%) and thrombocytopenia (32%). The 30-day treatment-related mortality rate
was 4%. Elevated baseline LDH (> the upper limit of normal) was associated with reduced OS
(p=0.03). Patients with high CRP levels and/or adverse molecular markers, such as FLT3-1TD
positivity, also showed a trend toward poorer survival, which, however, did not reach statistical
significance in the multivariate model. Multivariate analysis confirmed poor Eastern Cooperative
Oncology Group (ECOG) performance status, baseline LDH level, and adverse cytogenetics as
independent predictors of reduced OS.

Conclusion: Venetoclax combined with azacitidine demonstrated encouraging efficacy and
manageable toxicity in this retrospective analysis of elderly patients with relapsed AML. Elevated
LDH and adverse molecular/cytogenetic profiles were associated with worse outcomes. These
findings highlight the importance of integrating blood biomarker assessment into routine
evaluation and suggest venetoclax-based regimens may be a viable therapeutic option in older,
relapsed AML populations. Prospective multicenter studies are warranted to confirm these results
and refine patient selection.
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Introduction. The prognosis for elderly patients with
AML is notably poor due to comorbidities and genetic
factors.?? Standard therapies for AML, such as
conventional chemotherapy and hypomethylating agents
(HMAs), are often limited in efficacy and tolerability,
especially in older or relapsed patients.>® The
combination of venetoclax, a BCL-2 inhibitor, with
azacitidine, an HMA, has emerged as a promising
treatment option, particularly for patients ineligible for
intensive chemotherapy. This combination works by
inducing leukemic cell apoptosis and restoring the
differentiation of benign hematopoietic cells.*® Clinical
trials, such as the VIALE-A study, have demonstrated
improved overall survival with venetoclax and
azacitidine compared to azacitidine alone, with a median
overall survival of 14.7 months versus 9.6 months,
respectively.®

Additionally, venetoclax combined with low-dose
cytarabine (LDAC) has shown superior efficacy over
traditional regimens, with significant improvements in
overall survival and complete remission rates.” Despite
these advancements, challenges remain, particularly in
patients with adverse genetic profiles such as TP53
mutations.®® Overall, while venetoclax and azacitidine
represent a significant advancement in the treatment
landscape for AML, particularly for elderly and unfit
patients,© further research is needed to optimize these
regimens and address the high relapse rates associated
with this disease.*®

The primary objective of this study was to evaluate
the overall response rate (ORR) of venetoclax plus
azacitidine in elderly patients with relapsed AML. This
population currently faces poor outcomes and limited
therapy options. In addition, we also aimed to determine
overall survival (OS), event-free survival (EFS), and the
safety profile of this combination therapy as secondary
objectives. Furthermore, we explored the prognostic
impact of baseline blood-borne factors — such as lactate
dehydrogenase (LDH), C-reactive protein (CRP), and
2-microglobulin — to gain deeper insight into potential
biomarkers that may guide risk stratification and patient
selection.

Methods

Study Design and Setting. This single-center,
retrospective study was conducted at the Quzhou
Affiliated Hospital of Wenzhou Medical University. We
reviewed medical records of consecutive patients with
relapsed AML who were treated with a combination of

venetoclax and azacitidine between January 2018 and
December 2022. The study was authorized by the
Medical Ethics Committee of the Quzhou Affiliated
Hospital of Wenzhou Medical University, and informed
consent was obtained from all participants.

Inclusion Criteria: 1), age >65 years at the time of
relapse diagnosis; 2), Histologically confirmed AML
according to World Health Organization (WHO) criteria;
3), Relapsed disease after at least one prior line of
therapy, as documented by bone marrow (BM) biopsy;
4), treatment with venetoclax plus azacitidine for at least
one cycle; 5), Adequate medical records allowing
assessment of baseline characteristics, treatments, and
outcomes.

Exclusion Criteria: 1), Concurrent participation in
another investigational trial that included any other
experimental agent; 2), Insufficient data on treatment
response or survival outcomes due to incomplete medical
records; 3), Known active central nervous system (CNS)
involvement of leukemia; 4), Significant liver or renal
dysfunction unrelated to AML, which precluded the
administration of venetoclax or azacitidine, as per
treating physician judgment.

Patient selection & fitness assessment. In routine
practice, azacitidine plus venetoclax was selected for
patients considered unsuitable for intensive salvage
based on one or more of the following: performance
status, comorbidity burden and organ function,
antecedent therapy intensity/exposure, and patient
preference after multidisciplinary discussion. We
abstracted comorbidities data (hypertension, diabetes,
coronary/cerebrovascular disease, chronic kidney or
lung disease, hepatic disease, heart failure, prior
malignancy) from the electronic record. We summarized
comorbidity burden using the HCT-CI where derivable.

Treatment Protocol. Venetoclax: To mitigate tumor lysis
syndrome (TLS), venetoclax was ramped over 3 days
when combined with azacitidine: 100 mg on Day 1, 200
mg on Day 2, and 400 mg on Day 3, followed by 400 mg
once daily thereafter in each 28-day cycle. Dose
modifications  followed label and  guideline
recommendations for drug-drug interactions: with
posaconazole (strong CYP3A inhibitor), venetoclax was
reduced to 10, 20, 50, and 70 mg on Days 1-4 during
initiation, then 70 mg once daily while co-administered;
with other strong CYP3A inhibitors, 10, 20, 50, and 100
mg on Days 1-4 during initiation, then 100 mg once
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daily; with moderate CYP3A inhibitors, the venetoclax
dose was reduced by >50%. TLS prophylaxis
(hydration/urate-lowering) and laboratory monitoring
were provided per institutional practice. Azacitidine:
Azacitidine was administered at 75 mg/m2 per day
subcutaneously or intravenously for seven consecutive
days per 28-day cycle, following the standard
institutional protocol for hypomethylating agents. Dose
modifications were considered according to hematologic
recovery and toxicity profiles.

Supportive Care: All patients received supportive
care measures per institutional standards, including
prophylactic  antimicrobial agents  (antibacterial,
antifungal)  when indicated, transfusions  for
symptomatic cytopenias, and growth factor support (e.g.,
granulocyte colony-stimulating factor) based on
physician discretion.

Data Collection. Baseline Variables: Clinical and
laboratory data were extracted from electronic medical
records. Baseline evaluations included demographics
(age, sex), comorbidities, and Eastern Cooperative
Oncology Group (ECOG) performance status, as well as
a detailed prior treatment history (humber and type of
previous regimens, remission durations). Key laboratory
values such as complete blood count (CBC), lactate
dehydrogenase (LDH), C-reactive protein (CRP), B2-
microglobulin, and ferritin. FLT3-ITD status was
captured as present/absent. Allelic ratio was not
uniformly available, and risk terminology follows
ELN-2017 in our dataset.

Patients were typically evaluated for response after
each cycle using bone marrow aspirate/biopsy and
peripheral blood counts.

Allogeneic hematopoietic stem-cell Transplantation:
History of allogeneic hematopoietic stem-cell
transplantation (allo-HSCT) prior to the index relapse
was abstracted from the medical record and analyzed as
a baseline variable; we compared ORR (CR+CRi) by
prior allo-HSCT status (yes vs no) as an exploratory
subgroup. We recorded post-response subsequent
therapies, including allogeneic hematopoietic stem-cell
transplantation (allo-SCT) performed after
HMA+venetoclax. For patients proceeding to allo-SCT,
we captured response status at transplant (CR vs CRi)
and the number of cycles administered before transplant.

Outcome Measures. Primary Endpoint: ORR was
defined as the proportion of patients achieving either CR
or CRi, based on the 2017 European LeukemiaNet
(ELN) criteria or institutional criteria.

Secondary Endpoints: OS was defined as the survival
time from the start of venetoclax-azacitidine to death
from any cause or last follow-up. EFS was defined as the
survival time from treatment initiation to disease
progression, relapse, or death.

Safety and Tolerability: Incidence and severity of
adverse events (AEs), graded according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events (NCI-CTCAE).

Prognostic Factors: Evaluation of baseline variables,
including  blood-borne  biomarkers,  molecular
abnormalities, and performance status, to identify
independent predictors of survival.

Statistical Analysis. All statistical analyses were
conducted using R (version 4.4). Descriptive statistics
were presented as medians (interquartile ranges) or
means (standard deviations) for continuous variables,
and as frequencies (percentages) for categorical
variables. Group comparisons were performed using
Fisher’s exact test or chi-square test for categorical
variables and the Mann-Whitney U test or Student’s t-
test for continuous variables, as appropriate. OS and EFS
were estimated using the Kaplan-Meier method and
compared by the log-rank test. A Cox proportional
hazards model was used to identify independent
predictors of survival. Variables that yielded a p-value
<0.1 in univariate analysis or were deemed clinically
relevant were included in the multivariate model. Overall
survival (OS) and event-free survival (EFS) were
estimated by the Kaplan—Meier method with 95% Cls
and compared using the log-rank test. To visualize the
association between response and outcomes while
reducing immortal-time bias, we performed a 60-day
landmark analysis (end of Cycle 2): patients alive at
Day 60 were grouped by achievement of CR/CRi by
Day 60 versus no CR/CRi by Day 60, and OS/EFS were
plotted from the landmark. Censoring followed standard
conventions; number-at-risk tables are shown beneath
each plot. Cox models are reported separately. p <0.05
was considered statistically significant.

Results. A total of 50 patients with relapsed AML were
included in this analysis. The median age was 72 years
(range, 65-82), and 56% (n=28) were male (Table 1).
Among these patients, 40% (n=20) had an Eastern
Cooperative Oncology Group (ECOG) performance
status of >2 (Table 1). The majority presented with
intermediate (44%) or adverse (46%) cytogenetic
features, and 16% (n=8) were FLT3-I1TD-positive (Table
1). Baseline laboratory values revealed elevated LDH in
40% of the cohort and high CRP levels in 28% (Table 1).
Additional blood-borne factors — such as ferritin and
B2-microglobulin — were available in most patients and
are detailed in Table 1.

Comorbidity burden was substantial in this >65-year
cohort. 44 out of 50 participants (88.0%) had at least one
chronic condition, and 29/50 (58.0%) had two or more.
Based on the HCT-CI, 22/50 (44.0%) were in the 0-2
category, 18/50 (36.0%) in 3—4, and 10/50 (20.0%) in >5.
The most common comorbidities were hypertension
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Table 1. Baseline Patient Characteristics and Blood-Borne Factors.

Table 2. Treatment and Dose Modifications.

Characteristic Value Variable Value
Age (years), Median (IQR) 72(65-82)  Venetoclax Ramp-up Schedule S o
Gender, n (%) Median Duration of Venetoclax Therapy, 4(1-9)
Male 28 (56%) cycles (range)
Female 22 (44%) Azacitidine Dose per Cycle (mg/m?/day) & mg/g;;/;jay 7
ECOG Performance Status, n (%) Dose Interruptions, n (%) 10 (20%)
0-1 30 (60%) Cytopenias 6 (12%)
>2 20 (40%) Infection 4 (8%)
Median Time to Relapse, months (range) 8 (3-18) Dose Reductions, n (%) 8 (16%)
Prior Lines of Therapy, n (%) Cytopenias 5 (10%)
1 20 (40%) Other Toxicities 3 (6%)
2 18 (36%) Median Interval Between Cycles, days 28 (24-42)
(range) B
3 12 (24%)
Cytogenetic Risk Group, n (%) (5/50, 10.0%), FLT3 inhibitors (6/50, 12.0%), and
Favorable 5 (10%) IDH1/2 inhibitors (3/50, 6.0%)5 7/50 (14.0%) had
) . undergone allo-HSCT. At the index relapse, 30/50
Intermediate 22 (44%) (60.0%) were at first relapse, 14/50 (28.0%) at second,
Adverse 23 (46%) and 6/50 (12.0%) at >third or subsequent relapse. The
Molecular Abnormalities, n (%) duration of the most recent complete Remission before
relapse was <6 months in 24/50 (48.0%), 6-12 months
FLT3-ITD 8 (16%) in 16/50 (32.0%), and >12 months in 10/50 (20.0%).
NPM1 6 (12%) These features contextualize the clinical rationale for a
Others (IDHL/2, DNMT3A, etc.) 12 (24%) $;E;§§;;we HMA+VEN approach (Supplementary
Baseline Blood Counts Seven out of fifty (14.0%) patients had undergone
WBC (x10%/L), median (range) 5.2 (0.8-34) allo-HSCT before the index relapse. ORR was 4/7
0 _ g (57.1%) in previously transplanted patients and 26/43
ANC (x107/L), median (range) 1400369 (60.5%) in those without prior transplant (Fisher’s exact
Platelets (x10°/L), median (range) 85 (20-200) p=1.00). Within the allo-HSCT subgroup, CR and CRi
| ) y among patients without prior allo-HSCT, CR was 18/43
Blood-Borne Biomarkers (41.9%) and CRi was 8/43 (18.6%). Rates of PR, SD, and
_ previously transplanted patients vs 5/43 (11.6%), 7/43
CRP (mg/L), median (range) 12.5 (2-80) (16.3%), and 5/43 (11.6%) without prior transplant.
B2-Microglobulin (mg/L), median (range) 35(18.72) indicate a difference in response by prior allo-HSCT

(31/50, 62.0%), diabetes (15/50, 30.0%), chronic kidney
disease (12/50, 24.0%), coronary artery disease (11/50,
22.0%), and chronic lung disease (9/50, 18.0%); 7/50
(14.0%) had a prior malignancy. Consistent with
selection for less-intensive salvage, 20/50 (40.0%) had
ECOG >2 at baseline (Supplementary Table S1).

A total of 20 participants (40.0%) had one prior line,
18/50 (36.0%) had two, and 12/50 (24.0%) had three.
Prior exposures (non-mutually exclusive) included
intensive chemotherapy (30/50, 60.0%),
hypomethylating agents (18/50, 36.0%), venetoclax

status (Supplementary Table S3).

All participants received a ramp-up schedule of
venetoclax over three days (100-400 mg daily) alongside
azacitidine administered at 75 mg/m? per day for seven
days in each 28-day cycle (Table 2). The median number
of treatment cycles was four (range, 1-9). Ten patients
(20%) required at least one dose interruption due to
cytopenias or infection, while 8 (16%) underwent dose
reductions (Table 2). Despite these modifications, the
majority (80%) were able to continue therapy without
long-term interruptions (Table 2).

ORR was 60% (n=30), comprising 40% (n=20) CR
and 20% (n=10) complete remissions with incomplete
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Table 3. Response Rates.

Response Category n (%)
Overall Response Rate 30 (60%)
Complete Remission 20 (40%)
CR with Incomplete Hematologic Recovery 10 (20%)
Partial Remission 5 (10%)
Stable Disease 8 (16%)
Progressive Disease 7 (14%)

Table 4. Survival Outcomes.

Parameter Median (95% ClI)
Overall survival, months 9.2 (6.8-11.5)
Event-Free Survival, months 6.0 (4.2-8.3)

hematologic recovery (CRi) (Table 3). Partial Remission
was documented in 5 patients (10%), while 8 (16%) had
stable disease and 7 (14%) progressed during treatment
(Table 3). Response rates appeared comparable across
intermediate- and adverse-risk cytogenetic categories,
although the sample size precluded definitive subgroup
analysis (Table 3).
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Median OS for the entire cohort was 9.2 months (95%
Cl, 6.8-11.5), and the median EFS was 6.0 months (95%
Cl, 4.2-8.3) (Table 4 and Figure 1). In a 60-day
landmark analysis, patients who had achieved CR/CRIi
by Day 60 experienced longer OS compared with those
without CR/CRIi by Day 60 (Figure 1; log-rank p<0.05),
consistent with the response associations described in the
multivariable model. EFS curves showed a concordant
separation favoring early responders (Figure 1).
Together, these figures illustrate that achieving CR/CRI
early during venetoclax + azacitidine is associated with
more favorable time-to-event outcomes in this >65-year
relapsed AML cohort. Baseline coagulation data were
available in 42/50 (84.0%) and supported ISTH DIC
scoring in 40/50 (80.0%). Median (range) values were
PT/INR 1.13 (0.97-1.47), aPTT 31.0 s (25-46),
fibrinogen 2.3 g/L (1.0-5.2), and D-dimer 1.6 mg/L FEU
(0.2-6.4); 12/42 (28.6%) had D-dimer >2.0 mg/L FEU.
Overt DIC at treatment start was uncommon (5/40,
12.5%). Thirty-day mortality was 2/50 (4.0%) overall
and 1/5 (20.0%) among those with overt DIC; no
statistically significant associations between DIC
parameters and OS/EFS were detected in this small,
retrospectively captured dataset (Supplementary Table
S4).
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Figure 1. A) Overall survival (OS) for the entire cohort. Kaplan—Meier estimate of OS from Cycle 1 Day 1. Median OS 9.2 months (95%
Cl, 6.8-11.5). Numbers at risk are displayed below the x-axis at prespecified time points (0, 3, 6, 9, 12, 18, and 24 months). B) Event-free
survival (EFS) for the entire cohort. Kaplan—Meier estimate of EFS from Cycle 1 Day 1 to progression, relapse after response, or death.
Median EFS 6.0 months (95% Cl, 4.2-8.3). Numbers at risk are displayed below the x-axis at prespecified time points (0, 3, 6, 9, 12, 18, and
24 months). C) Overall survival stratified by early response (60-day landmark). OS plotted from Day 60 among patients alive at Day 60,
grouped by achievement of CR/CRi by Day 60 vs no CR/CRi by Day 60. The 60-day landmark was chosen to reduce immortal-time bias when
visualizing outcomes by response. Two number-at-risk rows correspond to the two groups (top: CR/CRi; bottom: No CR/CRi); groups are also
labeled in the plot legend. Curves were compared with the log-rank test (see Results for p-value). D) Event-free survival stratified by early
response (60-day landmark). EFS plotted from Day 60 among patients alive at Day 60, grouped by achievement of CR/CRi by Day 60 vs no
CR/CRi by Day 60. The 60-day landmark approach mitigates immortal-time bias. Two number-at-risk rows correspond to the two groups (top:
CR/CRI; bottom: No CR/CRIi); groups are also labeled in the plot legend. Curves were compared with the log-rank test (see Results for p-value).
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Table 5. Univariate Analysis of Prognostic Factors.

Factor Comparison / Cut-off HR (95% CI) p-value
Age >70 vs. <70 1.4 (0.9-2.2) 0.112
ECOG PS >2vs. 0-1 2.1(1.3-3.9) 0.002
Cytogenetic Risk Adverse vs. non-adverse 2.0(1.2-3.3) 0.011
LDH > ULN vs. <ULN 1.8(1.1-3.0) 0.022
CRP >10 mg/L vs. <10 mg/L 1.5 (0.9-2.6) 0.085
Ferritin >500 pg/L vs. <500 ug/L 1.4 (0.9-2.2) 0.131
B2-Microglobulin >3.0 mg/L vs. <3.0 mg/L 1.6 (1.0-2.5) 0.056
Platelet Count <50 x10%L vs. >50 x10%L 1.3(0.8-2.2) 0.173
FLT3-ITD Positive vs. negative 1.5(0.9-2.4) 0.107
Venetoclax dose group reduced-dose <200 mg/day vs standard 400 mg/day  1.12 (0.58-2.18) 0.742

Table 6. Multivariate Cox Analysis of Prognostic Factors.

Factor HR (95% CI) p-value
ECOG PS (>2) 2.1(1.3-3.9) 0.002
Adverse Cytogenetics 1.8 (1.1-3.0) 0.015
LDH > ULN 1.6 (1.0-2.6) 0.048
p2-Microglobulin >3.0 mg/L 1.4 (0.9-2.4) 0.066
Venetoclax dose group (reduced-dose <200 mg/day) 1.05 (0.51-2.13) 0.894
Table 7. Adverse Events.
Adverse Event Any Grade, n (%)  Grade 3-4, n (%)

Hematologic Toxicities

Neutropenia 30 (60%) 23 (46%)
Thrombocytopenia 25 (50%) 16 (32%)
Anemia 22 (44%) 10 (20%)

Non-hematologic Toxicities

Infection (any type) 18 (36%) 12 (24%)

Febrile Neutropenia 12 (24%) 12 (24%)

Gastrointestinal (nausea, diarrhea) 15 (30%) 4 (8%)

Elevated Liver Enzymes 5 (10%) 2 (4%)
Others

Tumor Lysis Syndrome (TLS) 4 (8%) 2 (4%)

Fatigue 10 (20%) 2 (4%)
30-day Mortality 2 (4%) 2 (4%)

Univariate Cox analysis identified ECOG (HR: 1.6; 95% ClI, 1.0-2.6; p=0.048) remained
performance status >2, adverse cytogenetics, and independent predictors of survival (Table 6). Elevated
elevated LDH (> upper limit of normal) as significant ~p2-microglobulin demonstrated a trend toward worse
risk factors for poorer OS (p<0.05) (Table 5). In outcomes (p=0.066), but did not reach statistical
multivariate analysis, ECOG performance status (HR: significance in the multivariate model (Table 6).

2.1; 95% CI, 1.3-3.4; p=0.002), adverse cytogenetics Treatment-related toxicities were common but
(HR: 1.8; 95% CI, 1.1-3.0; p=0.015), and high LDH largely manageable. As shown in Table 7, hematologic
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events were the most frequently reported, with grade 3—
4 neutropenia in 46% (n=23) and thrombocytopenia in
32% (n=16). Non-hematologic adverse events included
infections (36%), febrile neutropenia (24%), and
gastrointestinal symptoms (30%). The 30-day treatment-
related mortality rate was 4% (n=2). Supportive
measures such as prophylactic antimicrobials and growth
factor administration were employed according to
institutional guidelines.

Discussion. Our study demonstrated that elderly patients
with relapsed AML treated with venetoclax plus
azacitidine achieved notable response rates, with the
majority reaching either complete Remission or
complete Remission with incomplete hematologic
recovery. Additionally, both overall survival and event-
free survival were clinically meaningful, suggesting the
potential efficacy of this regimen in a population
traditionally characterized by limited therapeutic options
and poor prognoses. Several baseline blood-borne
factors, including LDH, CRP, and B2-microglobulin,
emerged as relevant prognostic markers, providing
insight into how patient-specific biology may influence
treatment outcomes. Taken together, these findings
indicate that venetoclax plus azacitidine not only offers
a promising treatment avenue for this wvulnerable
population but also underscores the importance of
prognostic stratification in optimizing clinical decision-
making.

In our single-center cohort of elderly patients with
relapsed AML, venetoclax plus azacitidine yielded
encouraging response rates and survival outcomes that
align closely with previous clinical trials and
retrospective analyses.'**® Our ORR was similar to the
high remission rates observed in a phase Il trial'® and in
other studies focusing on older or unfit patients.*
Although direct head-to-head comparisons are limited by
differing definitions of relapse and Remission, our
findings echo the promising results reported for both
newly diagnosed and relapsed/refractory AML.1>16
Notably, our patients also exhibited manageable toxicity,
which is consistent with emerging real-world data.***’
These similarities affirm that the combination of
venetoclax and hypomethylating agents can offer
significant clinical benefits in elderly, high-risk
settings.’®

In our analysis, baseline blood-borne biomarkers—
including LDH, CRP, and B2-microglobulin—emerged
as clinically relevant indicators of outcome. LDH > the
institutional ULN independently predicted shorter
overall survival, and elevated CRP and B2-microglobulin
showed adverse trends. These routinely available
measures may complement ECOG performance status
and cytogenetic risk to refine selection, counseling, and
monitoring for older adults treated with venetoclax plus
azacitidine. Prospective studies with standardized

genomic panels (and contemporary ELN risk
frameworks) will be useful to validate integrated
clinical-biomarker models in the relapsed setting.

Allogeneic hematopoietic stem cell transplantation
(alloSCT) remains the only potentially curative therapy
for most patients with relapsed AML, owing to a graft
versus leukemia effect that chemotherapy alone cannot
reproduce.’ In our > 65-year relapsed AML cohort
treated with venetoclax plus azacitidine, we observed an
ORR of 60% (CR 40%, CRi 20%) with median OS 9.2
months and median EFS 6.0 months, and patients
achieving CR/CRi experienced longer OS—reinforcing
the clinical importance of attaining Remission before
consolidation. These remissions can serve as an effective
bridge to transplant for selected older adults, consistent
with multicenter cohorts in relapsed AML showing that
venetoclax based salvage enables a meaningful
proportion of responders to proceed to allo SCT with
acceptable peri transplant safety,?® while reduced
intensity or non myeloablative conditioning improves
feasibility by lowering treatment related mortality in
older patients.?! Because post-transplant outcomes are
strongly influenced by pre-HCT measurable residual
disease status, integrating measurable residual disease
assessment into venetoclax-based salvage pathways may
help optimize relapse risk and survival after allo-SCT in
relapsed AML.222

Our real-world, single-center experience provides
practical  insights for a vulnerable, often
underrepresented elderly AML population, and our
biomarker analysis adds novelty to the existing literature.
However, the retrospective design, relatively small
sample size, and single-center scope may limit the
generalizability of our findings, and incomplete
biomarker data in some cases, along with the absence of
a randomized control arm, constrain the strength of our
conclusions. Future work should involve larger,
prospective, or multicenter studies to validate these
results, explore novel therapeutic combinations and more
robust biomarker profiling, and ultimately advance
personalized medicine strategies to optimize treatment
outcomes.

Conclusions. Our findings suggest that venetoclax plus
azacitidine represents a promising therapeutic option for
elderly, relapsed AML patients who typically have few
viable treatment alternatives. The inclusion of
comprehensive biomarker analyses, such as LDH, CRP,
and P2-microglobulin, provides valuable prognostic
insights that may help tailor therapy to individual patient
risk profiles.

Ethical Approval. The study was authorized by the
Medical Ethics Committee of the Quzhou Affiliated
Hospital of Wenzhou Medical University, and informed
consent was obtained from all participants.
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