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OBJECTIVE
To evaluate the efficacy and safety of venetoclax in combination with azacitidine for the treatment of patients with treatment‑naïve intermediate and higher‑risk MDS

CONCLUSIONS
Ven + Aza did not show an improvement in OS (primary endpoint) 
compared to Pbo + Aza in treatment‑naïve patients with IPSS‑R 
intermediate and higher‑risk MDS

Ven + Aza resulted in a higher mOR vs Pbo + Aza in 
this patient population

The safety risks of Ven + Aza were as expected and 
manageable; no new safety signals were observed
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•	 Intermediate, high and very high riska 
(HR) MDS is an aggressive disease 
with a median overall survival of 3 years 
and 1.6 to 0.8 years, respectively with 
HMA alone1

•	 The only potentially curative treatment 
is allogeneic stem cell transplantation, 
but most patients are ineligible, 
representing a significant unmet need1

•	 In a Phase 1b study in treatment‑naïve 
patients with HR MDS, the selective, 
BCL‑2 inhibitor venetoclax in 
combination with the HMA azacitidine 
had a modified overall response 
(complete remission + partial 
remission + marrow complete 
remission) rate of 80.4%2

	̶ The venetoclax and azacitidine 
combination had manageable 
safety profile2

aIPSS-R score >3.

INTRODUCTION METHODS
Figure 1. Study Design
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• HSCT eligible vs ineligible
• Geographic region

Placebo
Days 1-14a

+
Azacitidine

(75 mg/m2 IV or SC)
7 of first 9 daysa

N=509R
1:1

•	 VERONA (NCT04401748) is a Phase 3 trial 
evaluating the efficacy and safety of BCL‑2 
inhibitor venetoclax in combination with HMA 
azacitidine in treatment‑naïve patients with 
intermediate and HR MDS (Figure 1)

•	 Endpoints:
	̶ Primary endpoint: OS
	̶ Key secondary endpoints: mOR (CR + PR + mCR)b, overall hematological 

improvement, complete remission, red blood cell and platelet transfusion 
independencec, PROs, OR (CR + PR), and safety

a28‑day cycles. bPer investigator‑assessed IWG 2006 criteria. cFor patients who were transfusion dependent on red blood cells and/or platelet at baseline.

PATIENT DESCRIPTION AND DISPOSITION
Table 1. Demographic and Baseline Characteristics

Characteristic (N=509)
Ven + Aza 
(N=256)

Pbo + Aza 
(N=253)

Median age, years (range)
18‑64 years, n (%)
≥65 years, n (%)

72 (31‑86)
53 (20.7)

203 (79.3)

72 (25‑92)
64 (25.3)

189 (74.7)
Male, n (%) 162 (63.3) 166 (65.6)
Race, n (%)

White
Asian
Black or African American
Other/missing

186 (72.7)
64 (25.0)

5 (2.0)
1 (0.4)

182 (72.2)
66 (26.2)

4 (1.6)
1 (0.4)

Region, n (%)
Europe
North America
China
Japan
Rest of world

112 (43.8)
57 (22.3)
26 (10.2)
25 (9.8)

36 (14.1)

111 (43.9)
56 (22.1)
27 (10.7)
23 (9.1)

36 (14.2)
ECOG PS

0
1
2

97 (37.9)
140 (54.7)

19 (7.4)

101 (39.9)
132 (52.2)

20 (7.9)

Characteristic (N=509)
Ven + Aza 
(N=256)

Pbo + Aza 
(N=253)

IPSS‑R prognostic risk,a n (%)
Intermediate
High
Very high

70 (27.3)
96 (37.5)
90 (35.2)

71 (28.1)
99 (39.1)
83 (23.8)

Baseline eligibility for HSCT, n (%)
Yes
No

50 (19.5)
206 (80.5)

47 (18.6)
206 (81.4)

Bone marrow blast count, n (%)
≤5%
>5%‑≤10%
>10%‑≤20%
> 20%

66 (25.8)
93 (36.3)
97 (37.9)

0

69 (27.3)
91 (36.0)
89 (35.2)

4 (1.6)
Detected common mutations,b n (%)

ASXL1
TP53
RUNX1
EZH2

60 (30)
49 (24.5)
29 (14.5)

5 (2.5)

68 (33.5)
38 (18.7)
49 (24.1)
13 (6.4)

Data cutoff date: April 10, 2025.
aFrom IVRS/IWRS. bPercentage for each mutation is based on collected (non‑missing) samples. Molecular marker data are missing for 56 patients in the Ven + Aza arm and 50 patients in the 
Pbo + Aza arm.

•	 Median age was 72 years (range, 31‑86) and 72 years (range, 25‑92) in the Ven + Aza and Pbo + Aza arm, respectively (Table 1)

•	 Most patients had an ECOG PS of 0‑1 (Ven + Aza, 237/256 [92.6%] patients and Pbo + Aza, 233/253 [92.1%] patients)

•	 186/256 (72.7%) patients and 182/253 (71.9%) patients had a high to very high IPSS‑R prognostic risk in the Ven + Aza and 
Pbo + Aza arm, respectively

•	 At baseline, 206/256 (80.5%) patients in the Ven + Aza arm and 206/253 (81.4%) patients in the Pbo + Aza arm were not 
eligible for HSCT

Figure 2. Patient Disposition

Ven + Aza (N=256)
Discontinued the study, 185 (72.3%)

Primary reasons:
Death, 161 (62.9%) 

• Withdrawal by patient, 19 (7.4%)
• Lost to follow-up, 5 (2.0%)

Evaluable for safety
(Dosed, N=255)

Evaluable for safety
(Dosed, N=246)

Enrolled and intention to treat
N=509

8 patients
(1 Ven + Aza; 7 Pbo + Aza)

did not receive study treatment 

Pbo + Aza (N=253)
Discontinued the study, 199 (78.7%)

Primary reasons:
Death, 167 (66.0%)

• Withdrawal by patient, 29 (11.5%)
• Lost to follow-up, 2 (0.8%)

• Other, 1 (0.4%) 

•	 Median follow‑up was 41.2 months (range, 0.03‑53.9)

•	 Median duration of treatment was 6.4 months (range, 0.4-54.0)a

•	 Median number of cycles was 6 (range, 1‑53)

•	 185/256 (72.3%) patients and 199/253 (78.7%) patients discontinued the study in the Ven + Aza and Pbo + Aza arm, respectively
	̶ Primary reason for discontinuation was death (Ven + Aza: 161/256 [62.9%]; Pbo + Aza: 167/253 [66.0%])

•	 501 patients were evaluable for safety in the Ven + Aza (N=255) and Pbo + Aza arm (N=246), respectively

aDuration of treatment is calculated as min (date of the first dose in the last cycle + 27 days, date of death, cutoff date) ‑ date of the first dose in first cycle + 1.

RESULTS
Figure 3. Overall Survival
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Data cutoff: April 10, 2025. 
aOverall survival was defined as the number of months from the date of the first dose of study drug to the date of death. The data were censored at the date the patient was last known to be alive on or before the cutoff date. bStratified by 
IPSS‑R (intermediate, high, very high) and HSCT eligibility (eligible, ineligible) from IVRS/IWRS.

•	 No difference in median overall survival was observed between Ven + Aza and Pbo + Aza in patients with intermediate and HR MDS (22.18 months 
[95% CI, 17.28‑27.27] vs 21.68 months [95% CI, 17.81‑23.79], stratified log‑rank, P value=0.38 (Figure 3)

Figure 4. Modified Overall Response
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P value is nominal. aCR+PR+mCR. bThe percentage of patients achieving mCR with HI + those without HI is 
different from the percentage of all patients achieving mCR rate due to rounding.

 

Table 2. Overall Hematologic Improvement and 
Transfusion Independence Rate

Ven + Aza
(N=256)

Pbo + Aza 
(N=253)

Overall hematological improvement,a

% (95% CI)
49.4 

(43.0–55.8)
41.2 

(35.0–47.6)

P value 0.0723

Transfusion independence rate,b

% (95% CI) 
55.7 

(47.1–64.1)
33.6 

(25.7–42.1)

P value 0.0003

Median duration of transfusion 
independence,b days (range) 183 (56-1396) 294 (59-1408)

All P values are nominal. aBased on investigator response assessment; erythroid + platelet + neutrophil 
responders. bPer the modified IWG 2006 criteria; based on patients having red blood cell or platelet transfusion 
within 8 weeks prior to or on first dose of study drug (red blood cell and/or platelet transfusion dependent 
at baseline).

•	 Combination of Ven + Aza resulted in a higher mOR vs Pbo + Aza (76.2% 
[95% CI, 70.5‑81.3] vs 57.7% [95% CI, 51.4‑63.9], P<0.0001) (Figure 4) 
and a higher transfusion independence rate (55.7% [95% CI, 47.1‑64.1] 
vs 33.6% [95% CI, 25.7‑42.1], P value=0.0003) (Table 2)

Table 3. Most Common Treatment‑Emergent Adverse Events Reported in 
≥20% of Patients in Either Treatment Arm

TEAEs by preferred 
term, n (%)

Ven + Aza
(N=255)

Pbo + Aza
(N=246)

Any grade Grade ≥3 Any grade Grade ≥3

Any 253 (99.2) 245 (96.1) 244 (99.2) 230 (93.5)

Neutropeniaa 197 (77.3) 196 (76.9) 148 (60.2) 145 (58.9)

Thrombocytopeniab 169 (66.3) 162 (63.5) 145 (58.9) 128 (52.0)

Anemiac 114 (44.7) 101 (39.6) 94 (38.2) 87 (35.4)

Constipation 108 (42.4) 2 (0.8) 124 (50.4) 6 (2.4)

Diarrhea 91 (35.7) 3 (1.2) 62 (25.2) 2 (0.8)

Nausea 91 (35.7) 2 (0.8) 96 (39.0) 0

Vomiting 60 (23.5) 1 (0.4) 54 (22.0) 1 (0.4)

Febrile neutropenia 59 (23.1) 59 (23.1) 39 (15.9) 39 (15.9)

Disease progression 31 (12.2) 24 (9.4) 58 (23.6) 33 (13.4)

Pyrexia 45 (17.6) 5 (2.0) 50 (20.3) 5 (2.0)

aNeutropenia and neutrophil count decreased. bThrombocytopenia and platelet count decreased. cAnemia and hemoglobin decreased.

•	 The most common any grade TEAEs in the Ven + Aza and Pbo + Aza arms were neutropenia (77.3% 
and 60.2%) and thrombocytopenia (66.3% and 58.9%) (Table 3)

•	 The most common Grade ≥3 TEAEs were neutropenia (76.9% and 58.9%) and thrombocytopenia 
(63.5% and 52.0%) (Table 3)

•	 No new safety signals were observed

Table 4. Summary of Safety

AEs, n (%) Ven + Aza (N=255) Pbo + Aza (N=246)

Serious AEs 167 (65.5) 135 (54.9)

AEs leading to
Treatment discontinuation

Ven/Pbo
Aza

Dose interruption
Ven/Pbo
Aza

Dose reduction
Ven/Pbo
Aza

106 (41.6)
106 (41.6)

201 (78.8)
201 (78.8)

32 (12.5)
124 (48.6)

136 (55.3)
136 (55.3)

167 (67.9)
165 (67.1)

17 (6.9)
67 (27.2)

AEs leading to deatha

Disease progression
Septic shock
Sepsis
AML transformation
Cardiac arrest
Multiple organ dysfunction syndrome

18 (7.1)
4 (1.6)
3 (1.2)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)

20 (8.1)
2 (0.8)
2 (0.8)
2 (0.8)
2 (0.8)
3 (1.2)
2 (0.8)

Deaths
Most common causeb

Disease progression
AEs

≤30 days after last dose
>30 days after last dose

167 (65.5)

100 (39.2)
27 (10.6)
19 (7.5)

147 (57.6)

169 (68.6)

100 (40.7)
28 (11.4)
21 (8.5)

147 (59.8)

aDeath reported in ≥2 patients in either treatment arm. bCause of death determined by investigator.

•	 AEs leading to discontinuation were lower in the Ven + Aza arm vs Pb + Aza (41.6% vs 55.3%)

•	 Serious AEs occurred in 65.5% of patients in the Ven + Aza arm and 54.9% of patients in the 
Pbo + Aza arm (Table 4)

•	 The most common cause of death was disease progression (Ven + Aza: 39.2%; Pbo + Aza: 40.7%) 
(Table 4)

•	 Fatal AEs were similar between treatment arms (Ven + Aza: 167; Pbo + Aza: 169)

We report efficacy and safety of venetoclax in combination with 
azacitidine from the primary analysis of the Phase 3 VERONA trial 

(NCT04401748)


