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Abstract
Background: Older patients with newly diagnosed acute myeloid leukemia (AML) who are ineligible for intensive chemotherapy 
have poor outcomes, and local pharmacoeconomic evidence from Bulgaria is limited. An exploratory economic model comparing 
venetoclax plus azacitidine (VEN+AZA) versus azacitidine monotherapy (AZA) was developed using local real-world data.

Objective: To estimate the incremental costs, life-years gained (LYG), and quality-adjusted life-years (QALYs) of VEN+AZA versus 
AZA from the Bulgarian healthcare payer perspective.

Methods: A 1-year exploratory state-occupancy model with monthly cycles was developed. Health states were event-free survival 
(EFS), progressed/relapsed disease (PD/RL), and death. The analysis used local data from 69 patients in total, including 49 patients 
treated with VEN+AZA and 20 treated with AZA. Overall survival (OS) and reconstructed EFS informed state occupancy. Monthly 
PD/RL occupancy was derived as the difference between OS and EFS, and death was derived as one minus OS. Direct medical costs 
included drug acquisition, disease management, hospitalization, monitoring, and supportive and palliative care. QALYs were cal-
culated by applying monthly health-state utility weights. A deterministic tornado diagram and probabilistic Monte Carlo sensitivity 
analyses were performed.

Results: In the base case, VEN+AZA was associated with higher costs and greater health benefits than AZA, with an incremental 
cost-effectiveness ratio (ICER) of €289,309.59 per QALY and €235,736.28 per LYG. The model estimated higher QALYs and life-
years for VEN+AZA, with incremental results driven primarily by improved survival and event-free occupancy. Probabilistic sensi-
tivity analysis revealed that the model was sensitive to changes in efficacy.

Conclusion: In this exploratory local-data model, VEN+AZA improved health outcomes compared with AZA at increased cost. The 
model should be interpreted as hypothesis-generating because of the limited sample size, incomplete progression ascertainment, 
short time horizon, and use of reconstructed state occupancy.
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Introduction

Acute myeloid leukemia (AML) is one of the most com-
mon acute leukemic disorders in adults, accounting for 
80% to 85% of all cases of acute leukemia in those above 
20 years of age (Schiffer et al. 2003).

The aim of AML treatment with modern therapies is to 
achieve a controlled state and, whenever possible, remission 
and elimination of the disease (Kayser et al. 2011; Döhner 
et al. 2022). Ideally, patients should be able to achieve com-
plete response (CR). Publications show that prognosis is fa-
vorable when CR is achieved during the initial therapy and 
then maintained during the consolidation phase (Röllig et 
al. 2020). Evidence suggests that more than 80% of young 
adults and 60% of all leukemia patients can achieve CR, of 
whom 15% to 50% can achieve long-term survival.

Treatment response varies with age, coexisting con-
ditions, genetic factors, and other factors. AML in older 
adults remains associated with poor prognosis, especially 
among patients who are ineligible for intensive chemo-
therapy (DiNardo et al. 2019). For patients older than 65 
years of age, azacitidine monotherapy achieved remission 
of nearly 30% and survival below 1 year (Dombret et al. 
2015). On the other hand, venetoclax in combination with 
azacitidine (VEN+AZA) has shown improved efficacy 
and has become an important therapeutic option for this 
population (DiNardo et al. 2018).

The introduction of reimbursed venetoclax created a 
need to evaluate its economic consequences (Pratz et al. 
2021). Cost-effectiveness analyses are an essential part 
of proving the value of new medicinal products for the 
purpose of receiving market access to different markets 
(Drummond et al. 2015). Usually, for reimbursement 
purposes, the cost-effectiveness analysis is based on data 
collected during randomized clinical trials (Pratz et al. 
2021; Patel et al. 2021). For venetoclax, the trial-asso-
ciated analyses show differing estimates of the ICER—
from $260,343 per QALY gained (Patel et al. 2021) or 
$74,141 per LY gained to $96,579 per QALY gained 
(Pratz et al. 2021).

These cost-effectiveness ratios are influenced by pa-
tient selection, geographic region, outcome measurement, 
modeling technique, and other variables. This is best ex-
emplified through the study of VEN+AZA vs. AZA from 
the perspective of the Canadian payer, where the corre-
sponding ICERs varied substantially—from $204,305/
QALY and $82,333/LYG, respectively, to $73,841/QALY 
(Guinan et al. 2022).

Evidently, studies on the cost-effectiveness of VEN+A-
ZA are scarce, and there is an ongoing need to evaluate 
them in a local context. Furthermore, trial data should 

always be complemented by real-world data (RWD), and 
real-world studies of cost-effectiveness for VEN+AZA 
versus AZA are scarce, especially in Central and Eastern 
Europe, including Bulgaria. This study was conducted to 
utilize local real-world cohort data.

The objective of the present study was to conduct an 
exploratory cost-utility and cost-effectiveness analysis of 
VEN+AZA versus AZA monotherapy in older patients 
with newly diagnosed AML who were ineligible for in-
tensive chemotherapy, using real-world data for Bulgar-
ian settings.

Methods
Study design and analytic overview

This was an exploratory model-based economic evalua-
tion using local observational data. The analysis compared 
VEN+AZA with AZA monotherapy in older patients with 
newly diagnosed AML who were considered unfit for in-
tensive chemotherapy. The study was designed as an eco-
nomic model informed by local outcomes, resource use, 
and quality-of-life inputs.

Data on VEN+AZA were prospectively collected 
during the period 2022–2024 at the “Specialized Hospi-
tal for Active Treatment of Hematological Diseases.” Data 
on AZA were retrospectively extracted for the period 
2018–2022, prior to venetoclax reimbursement. This was 
performed to eliminate time-related bias in patient study 
selection and to include patients treated within a modern 
context, as well as to collect a representative cohort of pa-
tients receiving the comparator (AZA).

The study was approved by the hospital’s ethics body, 
with decision no. PK303/2022. Informed consent was ob-
tained to use patient health data recorded during clinical 
visits. Data were pseudonymized to protect patient confi-
dentiality and adhere to GDPR standards.

Target population

The modeled population reflected local Bulgarian clinical 
practice and was based on 69 patients in total:

•	 The VEN+AZA group included 49 patients with 
prospective follow-up for 3 years, based on veneto-
clax entry into the reimbursement lists in 2022. The 
follow-up period was 2022–2024.

•	 The AZA monotherapy group included 20 patients 
and was limited to the period 2018–2022 to avoid 
calendar bias.
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All patients had newly diagnosed AML and were ineli-
gible for intensive chemotherapy because of older age, co-
morbidity burden, and poor performance status. A patient 
was considered “unfit” or “ineligible” for intensive che-
motherapy if age was ≥75 years, documented pulmonary 
disease with FEV1 ≤65%, carbon monoxide diffusion rate 
≤65%, dyspnea requiring supplemental oxygen therapy, 
documented heart failure or cardiomyopathy with ejec-
tion fraction ≤50%, liver cirrhosis or other documented 
liver disease, active resistant infection, ECOG functional 
status ≥3, current psychiatric disorder, kidney failure, or 
another condition requiring dialysis.

Interventions and comparators

The interventions compared were:

•	 Intervention: venetoclax plus azacitidine. Veneto-
clax dosing: 100 mg, 200 mg, and 400 mg on days 
1, 2, and 3 of the cycle, followed by 400 mg daily for 
days 4–28; azacitidine dosing: 135 mg subcutaneous 
injection daily at 1.82 m2 BSA for 7 days.

•	 Comparator: azacitidine monotherapy-dosing fol-
lowed the 5+2+2 rule: 5 days of azacitidine at 135 mg/
m2 daily, followed by a 2-day rest period and a subse-
quent 2-day return to the same dosage at 1.82 m2 BSA.

Dosing strategies followed established guidelines and 
SMPC recommendations, and chemotherapy cycles were 
applied until disease progression or death.

Perspective

The analysis was conducted from the perspective of the 
National Health Insurance Fund (NHIF) and included 
only direct medical costs in 3 domains-costs for drugs and 
applications and hospitalization-related costs, including 
initial diagnostic and laboratory costs.

Time horizon and cycle length

A 1-year time horizon was used, with monthly cycles. 
The 1-year horizon was selected because the model was 
intended as an exploratory local-data analysis and be-
cause survival and event data were most reliable within 
the first year of follow-up. OS was recorded by physicians 
in months, leading to the preference for monthly state-oc-
cupancy cycles instead of weekly transition probabilities. 
This also reduced reliance on long-term extrapolation.

Model structure

A 3-state state-occupancy model was developed with the 
following mutually exclusive health states (Fig. 1):

1.	 Event-free survival (EFS)
2.	 Progressed/relapsed disease (PD/RL)
3.	 Death

Although the model originated from a simple Mar-
kov-style structure, the final implementation functioned 
as a state-occupancy/partitioned-survival-style model, 
where monthly state proportions were informed directly 
by observed and reconstructed survival quantities rather 
than by a fully specified transition matrix. This approach 
was chosen because progression data were limited and be-
cause direct estimation of transition probabilities between 
all states would have required stronger assumptions than 
were justified by the available data. OS data were available 
directly, EFS was reconstructed from patient-level data, 
and PD/RL and death were derived.

Clinical inputs

Clinical inputs consisted of observed and derived states—
overall survival, event-free survival, progressed disease/
relapse, and death. Full table properties and confidence 
levels are available in Suppl. material 1.

Overall survival
Overall survival (OS) for each treatment arm was estimat-
ed from local data and expressed as monthly proportions 
of alive patients during the first year. OS data are pending 
publication at the time of writing.

Event-free survival
Event-free survival (EFS) was reconstructed from pa-
tient-level information using time-to-event logic based on 
progression and death. In patients with incomplete progres-
sion ascertainment, EFS was derived conservatively using 
the earliest of documented progression, death, or censoring.

Progressed/relapsed disease occupancy
Because direct progression/relapse information was in-
complete, monthly PD/RL occupancy was derived indi-
rectly as:

To preserve coherence, EFS was constrained not to ex-
ceed OS when probabilistic draws generated implausible 
combinations.

Figure 1. Model structure.
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Death

Monthly death-state occupancy was derived as:

Thus, for each cycle:

This structure was chosen because death and OS were 
well-captured variables; EFS could be directly estimated 
because of “date of last contact” information, whereas pro-
gression information was more limited.

Utilities and QALYs

Patient-level monthly responses to the EORTC QLQ-C10 
questionnaire were extracted. Corresponding quali-
ty-of-life estimates were derived through the mapping 
algorithm and regression coefficients published by Hagi-
wara et al., leading to a monthly utility value. One-year 
quality-adjusted life-years (QALYs) were derived by sum-
ming the utility value of each month for progressed or 
event-free states and dividing by 12:

Life-years

Life-years were estimated as the sum of monthly alive-
state occupancy (EFS + PD/RL) divided by 12 over a 
1-year time horizon.

Costs

The model included direct medical costs expressed in Bul-
garian lev (BGN) at the time of study completion. Costs 
were then standardized to euros at a fixed exchange rate of 
1.95583 lev for every euro. Included costs were:

•	 Drug acquisition costs
•	 Costs of disease management while event-free
•	 Costs associated with progressed/relapsed disease
•	 Initial monitoring and investigations
•	 Supportive and palliative care, where applicable

Costs were modeled at the annual and monthly level, 
depending on the structure of the input data. At this ex-
ploratory stage, all costs were retained in BGN for internal 
consistency with local pricing and reimbursement sourc-
es. Currency conversion to euros was reserved for later 
reporting.

VEN+AZA drug acquisition costs

Venetoclax annual treatment costs were estimated based 
on labeled dosing and local acquisition prices. Costs for 
the first cycle and subsequent 28-day cycles were derived 
(Table 1). To preserve the model’s monthly logic, a weight-
ed monthly cost of €9,760.31 was calculated.

Azacitidine costs

Azacitidine treatment costs were estimated using a mean 
body surface area of 1.82 m2, labeled dosing, vial-based 
costing, and local acquisition prices (Table 2). Due to 
multiple trade names, a weighted average cost per vial was 
assumed. This was performed to simulate the competitive 
tendering processes involved with drug acquisition in a 
hospital setting.

To preserve the model logic, a weighted monthly cost 
for azacitidine was again calculated at €2,802.03.

Hospitalization and care costs

Hospitalization data were available for all patients and 
were used to estimate monthly non-drug medical costs 
from the perspective of the Bulgarian National Health In-
surance Fund (NHIF) (Table 3). The principal reimburse-
ment mechanisms considered are summarized in Table 
3. Under the model assumptions, palliative care was only 
given to patients before death and was therefore exclud-
ed for EFS patients. The number of hospitalizations per 
month during the first year was used as a proxy to estimate 
monthly resource use.

Average monthly hospitalization-related costs were 
calculated according to the number of hospitalizations 
observed in each health state and the corresponding al-
location of healthcare resources under these reimburse-
ment routes.

Sensitivity analyses

Uncertainty was handled through both deterministic and 
probabilistic analyses. Monte Carlo simulation of average 
yearly costs and state occupancy was conducted for both 
QALYs and LYG.

Deterministic analysis
Base-case results were calculated using mean parameter 
values and reconstructed first-year state occupancy. A tor-
nado diagram was constructed by varying two parameters 
of uncertainty-costs and outcomes-in the following rang-
es: ±5%, ±10%, ±15%, and ±30%.

Probabilistic sensitivity analysis
Probabilistic sensitivity analysis (PSA) was conducted 
using Monte Carlo simulation. Probability distributions 
were assigned to selected parameters, including:
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•	 Annual OS
•	 Annual EFS, PD/RL state, and death
•	 Health-state hospitalization costs
•	 Utility values

Earlier constraints on probability draws were applied to 
ensure model consistency. Drug acquisition costs were as-
sumed to be static, without a probabilistic draw. The data 
were based on list prices during 2024.

Model validation

Internal validity was checked by confirming that:

•	 State occupancies summed to 1 in each cycle
•	 EFS never exceeded OS after consistency adjustment
•	 PD/RL never became negative
•	 Total costs, QALYs, and life-years responded in the 

expected direction under deterministic and proba-
bilistic recalculation

Outcomes

The model estimated:

•	 Total yearly cost per patient
•	 Total yearly QALYs per patient
•	 Total additional life-years gained per patient
•	 Incremental cost
•	 Incremental QALY
•	 Incremental life-years gained
•	 ICUR (incremental cost-utility ratio)
•	 ICER (incremental cost-effectiveness ratio per life-

year gained)

Discounting

Due to the limited time horizon in the model (1 year), no 
discounting was applied. Discounting would be applicable 
in models with a longer time horizon, for which sufficient 
data were not available.

Results
Health-state occupancy

Table 4 displays the calculated 1-year state occupancy proba-
bilities for both venetoclax and azacitidine with the available 
95% confidence intervals. First-year survival was non-sig-
nificantly higher for VEN+AZA; however, VEN+AZA sur-
vival was significantly associated with higher EFS probabili-
ty, indicating improved disease control. Progressed/relapsed 
occupancy was reconstructed as the difference between OS 
and EFS, while death was reconstructed as 1 − OS; there-
fore, confidence intervals are not reported.

Resource use breakdown

The estimated mean monthly cost of additional medical 
services per patient treated with azacitidine was €4,501.01 
(95% CI: €2,999.73 to €6,002.28). For patients treated 
with venetoclax plus azacitidine, the corresponding mean 
monthly cost of additional medical services was €4,251.95 
(95% CI: €2,242.52–€6,261.38).

All yearly input costs are reported in Table 5 based on 2024 
list prices. VEN+AZA costs were €68,887.59 and €25,704.91 
for drug acquisition and hospitalization, respectively. Sim-
ilarly, costs for AZA were €15,130.95 for drug acquisition 
and €24,272.78 for hospitalization. Both VEN+AZA and 
AZA patients had additional investigation and cytogenetics 
costs of €4,940.36. The total cumulative yearly costs for both 
drugs were €99,532.86 for VEN+AZA and €44,344.09 for 
AZA, which were the final model output costs.

QoL mapping

Monthly utility values were estimated based on EORTC 
questionnaire responses from patients during follow-up. 
These values are subject to further validation and subse-
quent publication but are reported here to adhere to good 
modeling practices.

Base-case analysis

In the base case, improved VEN+AZA survival was as-
sociated with a higher total cost per patient than AZA 
monotherapy. However, VEN+AZA also provided greater 
health benefits, including higher QALYs and life-years. 
The incremental costs associated with VEN+AZA were 
€55,188.77, with corresponding gains of 0.19 QALY and 
0.23 LYG. The estimated cost-effectiveness ratio exceeded 
the 3-times-GDP threshold of €70,815 (€289,309.59 and 
€235,736.28, respectively) (Table 7).

Probabilistic sensitivity analysis

Cost per QALY
The probabilistic sensitivity analysis produced a distribution 
of incremental costs and health outcomes consistent with 
the structure of the model. Due to the limited time horizon, 
QALY gain was also limited; however, at the accepted nation-
al threshold of €54,815, only 4.4% of the dispersion cloud 
lay below the threshold (Fig. 2). When adjusting the WTP 
threshold, the minimal acceptable cost-effectiveness ratio 
was €300,000, equivalent to 12.7 times the GDP per capita. 
Similarly, results plateaued at €400,000, after which cost-ef-
fectiveness percentage gain was minimal (Fig. 3). The model 
correctly captured patients with a high induction ADR bur-
den; thus, in some instances, the QALY gain was negative. 
For these patients, the hospitalization burden was higher 
than average, thus leading to increased costs.
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Table 1. Venetoclax annual treatment costs (€).

Drug INN and 
formulation

SMPC administration 
characteristics

Price per 
pack/vial

Price per 
mg active 
substance

Total dosage 
first cycle

Total 
dosage in 

subsequent 
cycles

Acquisition 
costs for 

initiation

Acquisition 
costs per 

subsequent 
cycles

Venetoclax, film-
coated tablet, 100 mg, 
pack: 112 (4 × 28)

Venetoclax: 100 mg, 200 mg, 
and 400 mg on days 1, 2, and 
3 of the first CT cycle; 400 mg 
daily for days 4–28 of the CT 

regimen

€5,280.57 €0.47 10,600 mg 11,200 mg €5,874.95 €6,207.5

Azacitidine, powder 
for suspension for 
injection, 25 mg/mL 
(1 vial × 100 mg), 
pack: 1

Azacitidine: 135 mg/m2 daily 
for 7 days per cycle (BSA = 

1.82 m2)

€162.92* €1.63 1,719.9 mg 1,719.9 mg €2,802.03 €2,802.03

Venetoclax combination with azacitidine, total cost per chemotherapy cycle €8,676.98 €9,009.53

* Represents the average weighted cost of all products with a final list price on the market. Costs could not be confirmed because of the competitive 
tendering process involved in hospital drug acquisition.

Table 2. Azacitidine annual treatment costs (€).

Drug INN and 
formulation

SMPC administration 
characteristics Price per vial.

Price per 
mg active 
substance

Total dosage 
first cycle

Total dosage 
in subsequent 

cycles

Acquisition 
costs for 

initiation

Acquisition 
costs per 

subsequent 
cycles

Azacitidine, 
powder for 
suspension for 
injection, 25 
mg/mL (1 vial × 
100 mg), pack: 1

Azacitidine: 5 days of 
subcutaneous injection 
at 135 mg/m2, 2 days of 
rest, and a subsequent 
2 days of dosing with 

azacitidine 135 mg/m2

€162.92* €1.63 1,719.9 mg 1 719.9 mg €2,802.03 €2,802.03

* Represents the average weighted cost of all products with a final list price on the market. Costs could not be confirmed because of the competitive 
tendering process involved in hospital drug acquisition.

Table 3. Hospitalization and care costs.

Clinical procedure name National list price (per use)
Clinical pathway 242—diagnosis and treatment of leukemias €1,000.25
Clinical pathway 244.1—diagnosis and treatment of hemorrhagic diatheses and anemias in adults €500.31
Clinical pathway 253—palliative care in oncology €80.27
Ambulatory procedure 6—systemic drug therapy in solid malignant tumors €110.43
Ambulatory procedure 27—additional or specific investigations related to hematologic diseases €219.86
Specialist consultation fee €30.68
Hospital diagnostic tariffs €4,940.36

Table 4. Annual state occupancy/probabilities by treatment arm.

Annual extrapolated occupancy OS (95% CI) EFS (95% C) PD/RL Death
VEN+AZA 0.68 (0.56–0.84) 0.64 (0.51–0.81) 0.044 0.316
AZA 0.45 (0.29–0.72) 0.28 (0.16–0.55) 0.17 0.55
P value P = 0.08 P = 0.01 – –

Table 5. Breakdown of costs and resources used.

Yearly Drug acquisition costs Hospitalization costs Laboratory, biopsy, and cytogenetics costs
VEN+AZA €68,887.59 €25,704.91 €4,940.36
AZA €15,130.95 €24,272.78 €4,940.36

Table 6. Utility values computed via Hagiwara’s algorithm.

Monthly QoL values Deterministic Variance Lower CI Upper CI
EFS 0.75 0.000234 0.66 0.78
PD/RL 0.63 0.00031 0.58 0.66
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Table 7. Base-case costs, QALYs, life-years, and incremental results.

Costs Effectiveness ∆C ∆ E ICUR/ICER
VEN+AZA €99,532.86 0.51 QALY
AZA €44,344.09 0.32 QALY €55,188.77 0.19 €289,309.59
VEN+AZA €99,532.86 0.68 LYG
AZA €44,344.09 0.45 LYG €55,188.77 0.23 €235,736.28

Figure 2. Probabilistic cost-effectiveness plane for QALYs.

Figure 3. WTP threshold calculation for QALY.
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Figure 4. Probabilistic cost-effectiveness plane for LYGs.

Figure 5. WTP threshold calculation for LYG.

Cost per LYG
The heavy monetary burden was also evident in the sec-
ondary probabilistic sensitivity analysis. Only 6.7% of 
points were under the accepted threshold of €54,815; how-
ever, the dispersion cloud showed a tighter concentration 
around the base case, indicating that the survival benefit 
was more consistent in the VEN+AZA group. The mod-
el accurately captured induction fatality events related to 
VEN+AZA; thus, certain values for LYG were negative.

One-way sensitivity analyses

One-way sensitivity analyses for both outcomes showed 
that the ICER was most sensitive to negative decreases 
in VEN+AZA effectiveness. The sharpest increase was 
observed under the hypothesis that VEN+AZA had 
30% lower QALYs and 30% lower LYG, with respective 
ICERs or ICURs of €1.5 million and more than €1.9 
million.
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Discussion

In this study, the economic burden of treating elderly 
patients with AML on the national payer, the NHIF, was 
evaluated. This study should be regarded as an explorato-
ry local-data economic evaluation aimed at investigating 

resource use and drug treatment costs for the first year of 
therapy in elderly patients with AML who were unfit for 
intensive chemotherapy.

There are several key points that should be addressed in 
the discussion. First, despite the 1-year exploratory nature 
of the model, the ICUR value of €289,309.59 per QALY 
gained corresponds closely to the values reported by Pa-

Figure 6. Tornado diagram for cost/QALY.

Figure 7. Tornado diagram for cost/LYG.
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tel et al. (2021) (ICUR of $260,343 per QALY gained for 
the USA). This finding offers further validation of the EO-
RTC to EQ-5D-5L mapping algorithm used in this study 
(Hagiwara et al. 2020). In this study, the 1-year QALY gain 
was 0.19 vs. the 1.45 lifetime QALYs reported by Patel et 
al. It is difficult to ascertain how robust an indicator QALY 
is when the 14-month median survival reported by the 
pivotal VIALE-A trial is considered (DiNardo et al. 2020). 
When coupled with the fact that, among venetoclax pa-
tients, only those with the NPM1 mutation are more like-
ly to receive said survival benefit (Stahl and Menghrajani 
2021), this suggests that quantity of life, and by extension 
QALY, may vary significantly between PR, CR, and CRi 
responders (Brandwein et al. 2025). The wide confidence 
intervals achieved in this study seem to support this find-
ing, and other researchers have addressed this in their 
own modeling revisions, where lifetime horizons reduce 
the ICER to $74,141 per LY (Pratz et al. 2021; Röllig et 
al. 2020). This uncertainty seems to have been accurately 
captured by the limited model.

In the incremental cost-effectiveness analysis (ICER), 
the real-world cohort had a marked improvement in sur-
vival. This contradicts a real-world study by Yanni et al. 
(2026), where VEN+AZA was not well tolerated in elderly 
patients. However, in that study, the median age was 77 
years, whereas the median age in this study was 71 years, 
reflective of the average life expectancy in Bulgaria (Na-
tional statistical Institute 2026). In the cohort data, OS 
and, more importantly, EFS were significantly improved 
by VEN+AZA treatment; thus, LYG can prove to be a ro-
bust indicator, provided sufficient follow-up is modeled. 
A life-year-focused, longitudinal model may show a more 
favorable cost-effectiveness ratio, similar to that reported 
by Pratz et al. of $74,141 per LY gained and $96,579 per 
QALY gained for the USA. Thus, the short time horizon 
and monthly model cycles should be considered a limita-
tion. A similar ICER result was reported for China—CNY 
20,564/QALY, accounting for a quarter of the willing-
ness-to-pay threshold of 1 times GDP per capita in 2023 
(Wu et al. 2024). The accurately captured EFS data in the 
model resulted in tighter confidence margins and subse-
quently a more robust dispersion cloud. This is one of the 
benefits of using real-world data.

RWD are considered a valuable source of information 
for effectiveness and, therefore, for the cost-effectiveness 
of new therapies (Wilson and Booth 2024). In Bulgaria, 
several studies report either RWD supporting RCT effica-
cy results (Rangelov et al. 2026) or showing lower efficacy 
(Manova et al. 2026). In some cases, real-world studies 
could show better results than RCTs (Savova et al. 2024). 
This study is based on preliminary 1-year data and aims to 
capture the corresponding hospitalization burden along-
side drug costs. The full cohort analysis (Donchev 2024) 
notes discrepancies in survival between patients, which 
have yet to be analyzed. These could be due to the NPM1 
mutation, as noted by DiNardo and Stahl, but the results 
show that FAB and ELN risk subtypes may be less import-
ant than response. These variations seem to be accurately 

captured by the probabilistic analysis, where early non-re-
sponse/progression led to negative LYG.

At the same time, the model should be interpreted 
cautiously. It was developed under substantial practical 
constraints, using limited local data, incomplete progres-
sion ascertainment, and an exploratory 1-year framework. 
For that reason, it should be understood as a pragmatic 
decision-support model rather than a definitive reim-
bursement-grade analysis. The derived model results map 
closely to the observed values in the cohort. Venetoclax is 
associated with higher instances of induction ADRs (Di-
Nardo et al.); this could often lead to a significant decrease 
in quality of life, which was accurately captured in the 
probabilistic model. Since utility values were mapped via 
the algorithm provided by Hagiwara et al., and the ICUR 
probability analysis correctly captured the patient-level 
drop in QALYs, this study offers additional validation of 
the ECOG to QALY mapping algorithm. Similarly, the in-
duction mortality associated with venetoclax was evident 
in the negative LYG observed in the probabilistic analysis; 
however, a distinction should be made. The dispersion 
cloud was tightly grouped around the base-case value, 
indicating that the survival benefit offered by venetoclax 
combination treatment outweighs the QoL decreases. In 
a separate study with 3-year follow-up, patients who had 
complete or composite response showed mean OS of 18 
months. Despite the 12-month cutoff value, the ICER 
analysis shows indications of this through the probabilis-
tic distribution.

The final model structure is best characterized as a 
state-occupancy framework rather than a full transi-
tion-probability state-transition model. This choice was 
made deliberately because the available data were stronger 
for OS and reconstructed EFS than for direct progression 
transitions. Given the available evidence, that decision im-
proved transparency and internal coherence.

To ensure the robustness of this work, the study com-
pletely followed the structure of economic evaluations 
recommended by the CHEERS 2022 criteria (Husereau 
et al. 2021). Economic evaluations intended for deci-
sion-making should transparently describe the study per-
spective, time horizon, model structure, input sources, 
assumptions, uncertainty, and validation. CHEERS 2022 
recommends explicit reporting of these elements, while 
ISPOR-SMDM good modeling practice guidance empha-
sizes conceptual clarity, appropriate handling of uncer-
tainty, and transparent validation.

Limitations

This study has several limitations.
First, the sample size was limited to 69 patients in total, 

including 49 in the VEN+AZA arm and 20 in the AZA 
arm, which increases parameter uncertainty.

Second, progression data were incomplete, and 
post-progression occupancy had to be derived indirectly 
as the difference between OS and EFS.
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Third, the model used a short 1-year horizon and 
therefore does not capture longer-term survival, relapse, 
retreatment, or late costs.

Fourth, the analysis was conducted in Bulgarian lev, 
and local cost conversion to euros was deferred.

Fifth, the model is exploratory and pragmatic. Al-
though internal consistency checks and probabilistic sen-
sitivity analysis were implemented, external validation 
against larger multicenter datasets was not yet possible.

Conclusion
In this exploratory local-data economic evaluation, 
VEN+AZA improved health outcomes compared with 
AZA monotherapy in older patients with AML who were 
ineligible for intensive chemotherapy, while increasing to-
tal costs. The model is internally coherent and suitable for 
exploratory sensitivity analysis, but the results should be 
interpreted as hypothesis-generating until larger datasets 
and refined long-term costing become available.
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