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Translational Relevance  100 

Approximately 20% of patients with acute myeloid leukemia (AML) have isocitrate dehydrogenase (IDH) 101 

mutations that result in tumorigenesis due to alterations in cellular metabolism. The preliminary analysis 102 

of the ongoing randomized Phase 3 trial (NCT02993523) reported that patients treated with venetoclax 103 

and azacitidine had higher remission rates and more prolonged overall survival (OS) than patients treated 104 

with placebo and azacitidine. We further evaluated the efficacy and safety of the combination and 105 

reported that the remission rates and OS among patients with IDH1/2 mutations were superior as 106 

compared to azacitidine alone, and patients with IDH2 mutations had numerically better outcomes than 107 

patients with IDH1 mutations. Additional analysis demonstrated that cytogenetic risk by NCCN was not 108 

prognostic of OS in patients with IDH1/2 mutations when treated with the combination, whereas among 109 

IDH1/2 wild-type, cytogenetic risk was prognostic of OS. These findings warrant validation in future 110 

analyses. 111 

  112 
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Abstract (250/250 words) 113 

 114 

Purpose: To evaluate efficacy and safety of venetoclax+azacitidine among treatment-naïve patients with 115 

IDH1/2 mutant (mut) acute myeloid leukemia (AML).  116 

 117 

Patients and Methods: Data were pooled from patients enrolled in a Phase 3 study (NCT02993523) that 118 

compared patients treated with venetoclax+azacitidine or placebo+azacitidine and a prior Phase 1b study 119 

(NCT02203773) where patients were treated with venetoclax+azacitidine. Enrolled patients were 120 

ineligible for intensive therapy due to age ≥75 years and/or co-morbidities. Patients on 121 

venetoclax+azacitidine received venetoclax 400 mg orally (days 1–28) and azacitidine (75 mg/m2; days 1-122 

7/28-day cycle).  123 

 124 

Results: In the biomarker-evaluable population, IDH1/2mut were detected in 81 (26%) and 28 (22%) 125 

patients in the venetoclax+azacitidine and azacitidine groups. Composite complete remission (CRc, 126 

complete remission [CR]+CR with incomplete hematologic recovery [CRi]) rates 127 

(venetoclax+azacitidine/azacitidine) among patients with IDH1/2mut were 79%/11%, median duration of 128 

remission (mDoR) was 29.5/9.5 months, and median overall survival (mOS) was 24.5/6.2 months. CRc 129 

rates among patients with IDH1/2 wild-type (WT) were 63%/31%, mDoR 17.5/10.3 months, and mOS 130 

12.3/10.1 months. In patients with IDH1mut, CRc rates (venetoclax+azacitidine/azacitidine) were 131 

66.7%/9.1% and mOS 15.2/2.2 months. In patients with IDH2mut, CRc rates were 86.0%/11.1% and 132 

mOS not reached (NR)/13.0 months. Patients with IDH1/2 WT AML treated with venetoclax+azacitidine 133 

with poor-risk cytogenetics had inferior outcomes compared to patients with IDH1/2mut, who had superior 134 

outcomes regardless of cytogenetic risk (mOS, IDH1/2mut: intermediate-risk, 24.5 months; poor-risk, NR; 135 

IDH1/2 WT: intermediate, 19.2 and poor, 7.4 months). There were no unexpected toxicities in the 136 

venetoclax+azacitidine group.  137 

 138 

Conclusion: 139 

Patients with IDH1/2mut who receive venetoclax+azacitidine had high response rates, durable remissions 140 

and significant OS; cytogenetic risk did not mitigate the favorable outcomes seen from this regimen for 141 

IDH1/2mut.  142 
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Introduction 143 

 144 

Acute myeloid leukemia (AML) is a biologically and clinically heterogeneous malignancy (1,2) in which 145 

outcomes to therapy may vary by commonly occurring cytogenetic and molecular features (3). Recurrent 146 

mutations in isocitrate dehydrogenase (IDH) enzymes have been identified to occur in approximately 20% 147 

of patients with AML, with 7-14% and 8-19% of patients possessing the IDH1 and IDH2 mutant subtypes, 148 

respectively (4). The IDH enzymes catalyze the conversion of isocitrate to α-ketoglutarate, a critical 149 

intermediate in cellular metabolism. Mutations in IDH1/2 produce high levels of the oncometabolite 2-150 

hydroxyglutarate (2-HG) (5). Elevated 2HG levels can lead to multiple downstream effects related to 151 

inhibition of α-ketoglutarate-mediated reactions, resulting in a hypermethylated phenotype, impaired 152 

cellular differentiation, and ultimately, the promotion of tumorigenesis (1,6-8).  For IDH1, the heterozygous 153 

mutations are predominantly located at codon 132 (IDH1R132), and for IDH2, IDH2R140 are the more 154 

common alterations than IDH2R172 (9,10). The prognostic impact of IDH1R132, IDH2R140, and IDH2R172 155 

mutations have not been fully elucidated and likely depend on the presence or absence of other 156 

prognostic co-occurring mutations (10-12).  157 

 158 

For treatment naïve patients with AML and IDH1/2 mutations who are ineligible for induction 159 

chemotherapy, there is no standard therapy. Ivosidenib and enasidenib are oral small-molecule inhibitors 160 

that are approved for the targeted inhibition of mutant IDH1 and IDH2 in relapsed/refractory AML, 161 

respectively. For treatment-naïve and chemotherapy-ineligible IDH1-mutated AML patients, ivosidenib as 162 

monotherapy is also approved by US FDA (13). The safety and efficacy of both molecules are currently 163 

being evaluated in combination with azacitidine (NCT02677922) and have been demonstrated to be safe 164 

with encouraging efficacy (14-16).  165 

 166 

Venetoclax is a potent BCL-2 inhibitor. Pre-clinical investigations of venetoclax showed that cells with 167 

IDH1/2 mutations were especially susceptible to venetoclax therapy (7). IDH mutations predicted higher 168 

rates of response to BCL-2 inhibition through the production of 2-HG and inhibition of cytochrome c 169 

oxidase (COX) activity making AML cells dependent on BCL-2 for survival, as COX inhibition increases 170 

activation of the BAX/BAK complex leading to apoptosis upon BCL-2 inhibition (7).  171 

 172 

In a previous Phase 1b study, treatment with venetoclax and a hypomethylating agent (azacitidine or 173 

decitabine) resulted in a favorable composite complete remission (CRc, defined by complete remission 174 

[CR] plus CR with incomplete hematologic recovery [CRi]). CR rate was 71% in treatment-naive ineligible 175 

patients with AML and IDH1/2  mutation (17). The results from the randomized Phase 3 study 176 

demonstrated significantly higher CRc rates (75.4% versus 10.7%) and longer median overall survival 177 

(not reached [NR] versus 6.2 months) for the venetoclax and azacitidine group as compared to 178 

azacitidine alone (18). Herein, we further detail the efficacy and safety of venetoclax and azacitidine 179 
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among treatment-naïve patients with AML and co-morbidities, and/or age ≥ 75 years, ineligible for 180 

intensive treatment and harboring IDH1/2 mutations. We also explore the prognostic impact of 181 

cytogenetic risk and molecular genetics on treatment. 182 

 183 

Methods 184 

 185 

Patients and treatment 186 

This pooled analysis included patients from the Phase 3 study (NCT02993523, VIALE-A) and a non-187 

randomized, single-arm Phase 1b study (NCT02203773).  The full study designs and eligibility criteria have 188 

been previously reported (17,18). Patients assessed in this pooled analysis were scheduled to receive 189 

either 400 mg venetoclax by mouth daily on days 1-28 and 75 mg/m2 azacitidine intravenously or 190 

subcutaneously on days 1-7 every 28-day cycle, or Aza monotherapy. Individuals enrolled in both trials 191 

had a confirmed diagnosis of AML by the World Health Organization criteria and must have been ineligible 192 

for standard induction chemotherapy due to age ≥75 years or the presence of co-morbidities. 193 

 194 

Both studies were approved by the local ethics committees and were conducted in accordance with the 195 

International Conference on Harmonization, Good Clinical Practice guidelines, and the Declaration of 196 

Helsinki. All patients provided written informed consent. 197 

 198 

Assessment of outcomes 199 

Response assessments were performed at screening, end of cycle 1, and every three cycles thereafter 200 

and were evaluated per modified International Working Group (IWG) response criteria for AML (19).  201 

Duration of CRc was defined as the number of days from the date of first response (CR or CRi) per the 202 

modified IWG criteria for AML to the earliest evidence of confirmed morphologic relapse, confirmed 203 

disease progression, or death due to disease progression. OS was defined as the time from 204 

randomization to the date of death from any cause. Adverse events were graded according to the National 205 

Cancer Institute Common Terminology Criteria for Adverse Events Version 4.0 (20). Baseline cytogenetic 206 

risk was determined locally and evaluated using the National Comprehensive Cancer Network (NCCN) 207 

criteria (Supplemental Table ST1) (18). 208 

 209 

Assessment of molecular data 210 

DNA was isolated from bone marrow aspirates collected from patients prior to the first dose of the study 211 

drug and analyzed centrally. Different assays were used to detect IDH1 and IDH2 mutations across the 212 

two studies. The Phase 1b study utilized the MyAML panel (Invivoscribe), while patient samples from the 213 

Phase 3 study were analyzed using the MyAML panel and/or a RealTime IDH1 or IDH2 assays (Abbott). 214 

Concordance between the RealTime IDH1 or IDH2 assays and MyAML assays for IDH1/2 mutation was 215 

evaluated using positive percent agreement and negative percent agreement instead of sensitivity and 216 
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specificity as both assays have the potential for false-negative tests. The limit of detection was 2% and 217 

2.5% for the CDx assay and MyAML assay, respectively. Patients with missing specimens or inconclusive 218 

results were excluded from the analysis. FLT3 mutations were evaluated by the MyAML assay for the 219 

Phase 1b study and the Leukostrat FLT3 CDx assay and/or MyAML for the Phase 3 study. In addition, the 220 

MyAML assay was also used to detect the presence of other mutations, including NPM1 and TP53 in 221 

both the Phase 1b and Phase 3 studies.  222 

 223 

Statistical analysis 224 

Demographics were summarized by descriptive statistics. Remission rates were summarized in counts and 225 

proportions. OS and DoR were evaluated by the Kaplan–Meier methodology. The hazard ratios (HR) and 226 

95% confidence intervals (CIs) between treatment groups were estimated using the Cox proportional-227 

hazards model.  228 

 229 

Results 230 

 231 

Patient disposition and baseline characteristics 232 

The clinical data cut-off dates were January 4, 2020, for the Phase 3 study and July 19, 2019, for the 233 

Phase 1b study. The pooled analysis included 353 patients in the venetoclax and azacitidine group (Phase 234 

3, n=286; Phase 1b, n=67) and 145 patients in the azacitidine group.  235 

 236 

The biomarker evaluable population included 308/353 (87%) venetoclax and azacitidine patients and 237 

127/145 (88%) azacitidine patients. IDH1/2 mutations were detected in 81/308 (26%) in the venetoclax and 238 

azacitidine group and 28/127 (22%) in the azacitidine group. Two patients in the venetoclax and azacitidine 239 

group and one patient in the azacitidine group had both IDH1 and IDH2 mutations, respectively. An 240 

overview of the study design and the molecular categorization of patients is shown in Fig. 1. 241 

 242 

Baseline characteristics of patients with IDH1/2  mutations are shown in  Table 1. Compared with IDH1/2 243 

mutated patients, IDH1/2 WT had a higher incidence of poor-risk cytogenetics (venetoclax and azacitidine 244 

group [IDH1/2 mutated vs. IDH1/2 WT]: 23.5% vs. 42.7%; azacitidine group: 32.1% vs. 42.4%), and a 245 

higher incidence of blast percentage <30 (venetoclax and azacitidine group [IDH1/2 mutated vs. IDH1/2 246 

WT]: 17.3% vs. 36.1%; azacitidine group: 21.4% vs. 30.3%). 247 

 248 

Remission rates  249 

Among patients with IDH1/2 mutation (venetoclax and azacitidine vs. azacitidine), the median number of 250 

treatment cycles administered was 8.0 (range: 1.0 ― 37.0) vs. 2.5 (1.0 ― 18.0).  Patients with IDH1/2  251 

mutations and treated with venetoclax and azacitidine had higher CRc rates than patients with IDH1/2 252 

mutations and treated with azacitidine (79.0% [n=64] vs. 10.7% [n=3]; Fig 2A), the median time to CR or 253 
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CRi response was 1.1 (range: 0.7 ─ 8.8) vs. 3.4 (2.1 - 7.1) months, and the median DoR was 29.5 (95% 254 

CI: 16.7 ─ not estimable [NE])  vs. 9.5 (3.5 ─ NE) months. In the IDH1/2 WT (venetoclax and azacitidine 255 

group vs. azacitidine group), the CRc rates were 62.6% (n=142) vs. 31.3% (n=31); the median time to first 256 

response for CR or CRi was 1.3 (range: 0.8 ─ 9.9) vs. 2.9 (0.8 ─ 13.2) months, and the median DoR was 257 

17.5 (95% CI: 10.6 ─ 23.5) vs. 10.3 (5.0 ─ 13.8) months.  258 

 259 

In patients with IDH1, the CRc rate (venetoclax and azacitidine group vs. azacitidine group) was 66.7% 260 

(n=22) vs. 9.1% (n=1) (Fig 2B) and the median time to first response for CR or CRi was 1.2 (range: 0.8 ─ 261 

8.1) vs. 3.4 (3.4 ─ 3.4) months. The median DoR in the IDH1 mutated venetoclax and azacitidine group 262 

was 21.9 (95% CI: 7.8 ─ NE) months. In patients with IDH2 mutations, the CRc rate for venetoclax and 263 

azacitidine was 86% (n=43) vs. 11.1% (n=2) for azacitidine (Fig 2C) and median time to CR or CRi was 264 

1.1 (range 0.7 ─ 8.8) vs. 4.6 (2.1 ─ 7.1) months. The median DoR in the venetoclax and azacitidine group 265 

was not reached (95% CI: 16.7 ─ NE), while the median DoR was 9.5 (3.5 ─ NE) months for azacitidine. 266 

The estimated 12-month median DoR for patients with IDH2 mutated who received venetoclax and 267 

azacitidine was 71.1% (95% CI: 53.8% ─ 82.9%).  268 

 269 

The outcomes in patients harboring IDH2R140 and IDH2R172 mutations were similar and are shown in 270 

Supplemental Table ST2. The remission rates of patients who achieved CR and CR with partial 271 

hematologic remission (CRh) are shown in Supplemental Table ST3. 272 

 273 

Overall survival 274 

In patients with IDH1/2 mutations treated with venetoclax and azacitidine vs. azacitidine, the median OS 275 

was 24.5 months (95% CI: 15.2 ─ NE) vs. 6.2 months (95% CI: 2.3 ─ 12.7), HR: 0.32 (95% CI: 0.19 ─ 276 

0.54), Fig 3A. In patients with IDH1 mutations, the median OS in the venetoclax and azacitidine vs. 277 

azacitidine group was 15.2 months (95% CI: 7.0 ─ NE) vs. 2.2 months (95% CI: 1.1, 5.6), HR: 0.19 (0.08 ─ 278 

0.44), respectively (Fig 3B). The median OS in patients with IDH2  mutations (venetoclax and azacitidine 279 

vs. azacitidine ) was NR (95% CI:17.6 ─ NE) vs. 13.0 (95% CI: 3.8, 15.8) months (HR: 0.34, 95% CI: 0.17 280 

─ 0.69), respectively (Fig 3C). In patients with IDH1/2 WT, the median OS was 12.3 months (95% CI: 9.7 281 

─ 14.8) in patients treated with venetoclax and azacitidine and 10.1 (7.0 ─ 12.8) months, HR: 0.74 (95% 282 

CI: 0.56 ─ 0.98) in patients treated with azacitidine (Fig 3D). 283 

 284 

Among patients treated with venetoclax and azacitidine, those with IDH1/2 mutations have longer OS 285 

than IDH1/2 WT (Fig. 4A). Further analysis revealed that NCCN cytogenetic risk is prognostic in patients 286 

with IDH1/2 WT but does not impact OS in patients with IDH1/2 mutation. In IDH1/2 mutated, patients 287 

with intermediate and poor-risk had comparable OS (intermediate-risk, 24.5 months; poor-risk, NR; 288 

estimated 12-month median OS for intermediate-risk, 70.5 %; poor-risk, 63.2%), Fig 4B. Whereas in 289 

IDH1/2 WT, the median OS was inferior among patients with poor cytogenetic risk (7.4 months) than 290 
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those with intermediate-risk (19.2 months) Fig 4C. These findings show that venetoclax and azacitidine 291 

provide similar OS benefits to patients with intermediate cytogenetic risk regardless of IDH1/2 mutation, 292 

while in patients with poor cytogenetic risk, IDH 1/2 mutation is associated with differential outcomes.  293 

 294 

In the IDH1/2 mutated cohort treated with venetoclax and azacitidine, only a small subset of patients 295 

exhibited a co-mutation with NPM1 (n=19/81, 23%) or FLT3 (n=14/81,17%) (Fig 4D). Among patients with 296 

IDH1/2 mutated AML, the median OS was similar in patients with vs. without NPM1 co-mutation (Fig 4E). 297 

However, median OS was inferior in the presence of  FLT3 co-mutation vs. no FLT3 co-mutation, as 298 

shown in Fig 4F. The median OS of patients who had IDH1/2 with a co-mutation in NPM1 or FLT3 and 299 

treated with azacitidine are shown in Supplemental Table ST4. Three patients treated with venetoclax and 300 

azacitidine had IDH1/2 and TP53 co-mutation, and the 12-month estimate of OS was 33.3% (95% CI: 0.9 301 

─ 77.4%). 302 

 303 

Safety 304 

All patients in the safety population experienced at least one adverse event, regardless of the treatment 305 

group (Table 2). Higher rates of grade ≥3 hematologic AEs were observed in the venetoclax and 306 

azacitidine group compared to the azacitidine group, regardless of mutation status, as was previously 307 

reported (18). In the overall population of the pooled analysis, 79.3% of patients in the venetoclax and 308 

azacitidine group experienced grade ≥3 hematologic AEs compared with 66.9% of patients in the 309 

azacitidine group. In the venetoclax and azacitidine group, grade ≥3 pneumonia was reported in 27.2% of 310 

patients with IDH1/2 mutations vs. 22.7% in the overall population of the pooled analysis.  311 

 312 

Serious AEs occurred in 81.5% of IDH1/2 mutant in the venetoclax and azacitidine group and 82.1% in the 313 

azacitidine group. In both the venetoclax and azacitidine and azacitidine groups, febrile neutropenia 314 

(29.6% vs.14.3%) and pneumonia (21.0% vs. 28.6%) were the most common serious AEs among patients 315 

with IDH1/2 mutant AML. No incidences of tumor lysis syndrome were reported among patients with 316 

IDH1/2 mutations in either treatment group.  317 

 318 

Among patients with IDH1/2 mutations, 6 of 81 (7.4%) in the venetoclax and azacitidine group and 3 of 28 319 

(10.7%) in the azacitidine group received concomitant hydroxyurea therapy. 320 

 321 

Discussion  322 

 323 

For older patients with AML who are ineligible for intensive chemotherapy, treatment with venetoclax and 324 

azacitidine is now recommended as the new standard of care by the NCCN clinical practice guidelines for 325 

AML regardless of mutation status (21). Among all patients with IDH1/2 mutated AML, treatment with 326 
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venetoclax and azacitidine led to a higher remission rate (68%) and a 68% reduction in the risk of death 327 

compared to treatment with azacitidine alone. 328 

 329 

In this analysis, patients with IDH1/2 mutated AML were confirmed to benefit from the combination of 330 

venetoclax and azacitidine, with an overall CRc rate of 79% and OS of 24.5 months. Specifically, among 331 

the IDH1 mutated subgroup (n=33) receiving the combination, the CRc rate was 67%, and the CR rate 332 

was 27%, with a median OS of 15 months. This compares favorably to the outcomes with ivosidenib 333 

monotherapy for newly diagnosed AML, with CRc 42% and OS of 12.6 months (13). Ivosidenib 334 

combinations are also under investigation in this population; in a Phase 1b trial of azacitidine and 335 

ivosidenib, CRc rate was 69.6% with CR rate 60% (14); a Phase 3 placebo-controlled study of azacitidine 336 

+/- ivosidenib is ongoing for patients with IDH1 mutations.  Patients with IDH2 mutated AML appear to 337 

derive particular benefit with venetoclax and azacitidine, with a CRc rate of 86%, a CR rate of 56%, and a 338 

median OS that was not reached.  Results from an ongoing randomized Phase 2 study of the targeted 339 

IDH2 inhibitor enasidenib in combination with azacitidine (vs. azacitidine alone) reported promising 340 

efficacy as well, with the combination leading to improved responses including 63% CRc rate and 54% 341 

CR, although OS benefit with the azacitidine and enasidenib combination (vs. azacitidine alone) was not 342 

confirmed (22). Future studies may explore alternate combinations using venetoclax, with or without 343 

azacitidine, and a targeted IDH1/2 inhibitor to maximize efficacy and minimize the toxicity of treating 344 

patients with IDH1/2 mutated AML. Currently, an early clinical trial evaluating ivosidenib with venetoclax 345 

with or without azacitidine (NCT03471260) among treatment-naïve patients reported that the combination 346 

therapy with or without azacitidine had an acceptable safety profile and efficacy (23).  347 

 348 

In an additional analysis, we found that in the presence of IDH1/2 mutations, the NCCN cytogenetic 349 

classification system of intermediate and poor-risk cytogenetics was not prognostic of OS. However, in 350 

the absence of an IDH1/2 mutation, this classification system remained relevant and predictive of OS; 351 

intermediate-risk had superior outcomes while the patients with poor-risk had inferior outcomes. Further 352 

evaluation may describe the underlying biology of these findings. 353 

 354 

The presence of a co-mutation of IDH1/2 with FLT3 resulted in inferior OS, while the presence of a co-355 

mutation with NPM1 did not impact survival. FLT3-ITD mutations have been reported to confer rapid 356 

escape from venetoclax as a single agent and associate with earlier relapse and outgrowth of FLT3-357 

mutant clones in HMA or LDAC and venetoclax combination, likely through upregulation of alternative 358 

BCL-2 family proteins like MCL-1, not targeted by venetoclax (24). In such patients, the addition of FLT3 359 

inhibitor to HMA and venetoclax can be exploited. Further research is also warranted to understand 360 

whether additional prognostic factors, such as the co-occurrence of a TP53 mutation, may impact the 361 

efficacy of venetoclax and azacitidine. 362 

 363 
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The safety and tolerability of venetoclax and azacitidine among patients were similar irrespective of 364 

IDH1/2 mutation status. The toxicities were predominantly hematological and consistent with the safety 365 

data of the overall study population (17,18). No significant increase in neutropenia-related AEs was 366 

identified, and no events of IDH differentiation syndrome were reported. All toxicities were effectively 367 

managed by the standard of care.  368 

 369 

There were a few limitations of the study. First, data were pooled from a Phase 3 and a Phase 1b trial to 370 

increase the number of patients with IDH1/2 mutations for this analysis; however, due to the 2:1 371 

randomization of VIALE-A and single arm design of the Phase 1b trial, the number of patients in the 372 

azacitidine group was limited and interpretation of key findings between the two treatments were not 373 

possible. In addition, patients included in this study may not truly represent all IDH1/2 mutated patients in 374 

real-world clinical practice, hence; the descriptive results of treatment effects in the groups warrants 375 

caution and validation in future studies. Likewise, the small sample sizes in the molecular subgroups 376 

further limited detailed comparisons between the IDH mutant isoforms and various co-occurring 377 

mutations.  378 

 379 

The present data demonstrate the efficacy of venetoclax and azacitidine in patients with IDH1/2 mutated 380 

AML that warrant further investigation, including extending this treatment to younger “fit” patients with 381 

IDH1/2 mutations, and/or evaluating time-limited therapy for responding patients with this genomic profile 382 

who achieve measurable residual disease negativity. Future analyses can also establish the role and 383 

potential benefit of sequencing or combining additional effective IDH1/2-directed therapies such as 384 

targeted inhibitors of IDH1/2.  385 

 386 

Data Sharing Statement 387 

This clinical trial data can be requested by any qualified researchers who engage in rigorous, independent 388 

scientific research and will be provided following the review and approval of a research proposal and 389 

Statistical Analysis Plan (SAP) and execution of a Data Sharing Agreement (DSA). Data requests can be 390 

submitted at any time, and the data will be accessible for 12 months, with possible extensions considered. 391 

For more information on the process or to submit a request, visit the following 392 

link:https://www.abbvie.com/our-science/clinical-trials/clinical-trials-data-and-information-sharing/data-393 

and-information-sharing-with-qualified-researchers.html. 394 

  395 

https://www.abbvie.com/our-science/clinical-trials/clinical-trials-data-and-information-sharing/data-and-information-sharing-with-qualified-researchers.html
https://www.abbvie.com/our-science/clinical-trials/clinical-trials-data-and-information-sharing/data-and-information-sharing-with-qualified-researchers.html
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Table 1. 396 

Baseline characteristics of patients  397 

 Venetoclax + Azacitidine  Azacitidine  

 
IDH1/2 mutated 

n=81a 
IDH1/2 wild-type  

n=227 
IDH 1/2 mutated  

n=28b 
IDH 1/2 wild-type 

n=99 
Median age, years (min, max)  
       <65, n (%) 

 65-<75 
 ≥75 years 

76 (64, 90) 
1 (1.2) 

27 (33.3) 
53 (65.4) 

76 (49, 91) 
8 (3.5) 

77 (33.9) 
142 (62.6) 

77.5 (62, 90) 
1 (3.6) 

10 (35.7) 
17 (60.7) 

76 (60, 87) 
3 (3.0) 

32 (32.3) 
64 (64.6) 

Sex, n (%) 
Female 
Male 

 
34 (42.0) 
47 (58.0) 

 
92 (40.5) 

135 (59.5) 

 
11 (39.3) 
17 (60.7) 

 
40 (40.4) 
59 (59.6) 

AML type, n (%) 
de novo 
Secondary 

 
60 (74.1) 
21 (25.9) 

 
164 (72.2) 
63 (27.8) 

 
24 (85.7) 
4 (14.3) 

 
69 (69.7) 
30 (30.3) 

AML with myelodysplasia 
related changes, n (%) 

19 (23.5) 83 (36.6) 7 (25.0) 41 (41.4) 

ECOG performance status, n 
(%) 

0 ─ 1 
2 ─ 3 

 
46 (56.8) 
35 (43.2) 

 
133 (58.6) 
94 (41.4) 

 
19 (67.9) 
9 (32.1) 

 
60 (60.6) 
39 (39.4) 

Cytogenetic risk category, n (%) 
      Intermediate 
      Poor 

 
62 (76.5) 
19 (23.5) 

 
130 (57.3) 
97 (42.7) 

 
19 (67.9) 
9 (32.1) 

 
57 (57.6) 
42 (42.4) 

Bone marrow blast count, n (%) 
      <30% 
      ≥30 – <50% 
      ≥50% 

 
14 (17.3) 
20 (24.7) 
47 (58.0) 

 
82 (36.1) 
51 (22.5) 
94 (41.4) 

 
6 (21.4) 
5 (17.9) 
17 (60.7) 

 
30 (30.3) 
24 (24.2) 
45 (45.5) 

Abbreviation: AML, Acute myeloid leukemia; AML-MRC, AML with myelodysplasia related changes; 398 
ECOG, Eastern Cooperative Oncology Group. 399 
aTwo patients had both IDH1 and IDH2 mutations.  400 
bOne patient had both IDH1 and IDH2 mutations. 401 
  402 
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Table 2. Treatment-emergent adverse events 403 
 

Venetoclax + Azacitidine  Azacitidine  

Adverse eventa, n (%) 
IDH 1/2 
mutated 
n = 81 

Overall 
Population 

n = 353 

IDH 1/2 
mutated 
n = 28 

Overall 
Population 

n = 145 
AE of any grade 81 (100) 349 (98.9) 28 (100) 143 (98.6) 

AE grade ≥3 
Hematological AE 

Anemia 
Febrile Neutropenia 
Neutropenia 
Thrombocytopenia 

Infections 
Pneumonia 

79 (97.5) 
67 (82.7) 
24 (29.6) 
34 (42.0) 
28 (34.6) 
37 (45.7) 
48 (59.3) 
22 (27.2) 

343 (97.2) 
280 (79.3) 
94 (26.6) 
143 (40.5) 
131 (37.1) 
141 (39.9) 
215 (60.9) 
80 (22.7) 

26 (92.9) 
19 (67.9) 
7 (25.0) 
7 (25.0) 
7 (25.0) 
10 (35.7) 
15 (53.6) 
9 (32.1) 

138 (95.2) 
97 (66.9) 
29 (20.0) 
27 (18.6) 
41 (28.3) 
55 (37.9) 
73 (50.3) 
36 (24.8) 

Serious AEs 
Febrile Neutropenia 
Pneumonia 
Anemia 
Sepsis 
Neutropenia 
Atrial fibrillation 

66 (81.5) 
24 (29.6) 
17 (21.0) 

6 (7.4) 
5 (6.2) 
4 (4.9) 
3 (3.7) 

288 (81.6) 
102 (28.9) 
66 (18.7) 
15 (4.2) 
17 (4.8) 
13 (3.7) 
13 (3.7) 

23 (82.1) 
4 (14.3) 
8 (28.6) 
1 (3.6) 

4 (14.3) 
1 (3.6) 

0 

105 (72.4) 
15 (10.3) 
32 (22.1) 

6 (4.1) 
12 (8.3) 
3 (2.1) 
2 (1.4) 

Abbreviation: AE, adverse event.  404 

aIncludes all patients who received at least one dose of study treatment.  405 

406 
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Figure Legends 407 

Figure 1 408 

 409 

Study design and molecular classification  410 
*Two patients had both IDH1/2 mutations. ** One patient had both IDH1/2 mutations. 411 
 412 

Figure 2  413 

A. Remission rates in patients with IDH1/2 mutations and IDH1/2 wild-type by treatment groups; B. 414 
Remission rates in patients with IDH1 mutations in the venetoclax and azacitidine group; C Remission 415 
rates in patients with IDH2 mutations in the venetoclax and azacitidine group 416 

 417 
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Figure 3  418 

Kaplan-Meier curves for overall survival A) patients with IDH1/2 mutated treated with venetoclax and 419 
azacitidine versus azacitidine groups; B) patients with IDH1 mutated by treatment groups; C) patients with 420 
IDH2 mutated by treatment groups; D) patients with  IDH1/2 wild-type by treatment groups  421 

 422 

Figure 4 423 

Kaplan-Meier curves for overall survival A) patients with IDH1/2 mutated and IDH1/2 wild-type and treated 424 
with venetoclax and azacitidine; B) patients with IDH1/2 mutated treated with venetoclax and azacitidine 425 
and stratified by National Comprehensive Cancer Network (NCCN) risk categories for acute myeloid 426 
leukemia; B) patients with IDH1/2 wild-type treated with venetoclax and azacitidine and stratified by 427 
NCCN cytogenetic risk categories; C) Venn-diagrams showing co-mutations of NPM1, FLT3, and TP3 428 
with IDH1/2 in patients treated with venetoclax and azacitidine; D) patients with IDH1/2 and NPM1 mutant 429 
or wild-type in the venetoclax and azacitidine group; E) patients with IDH1/2 and FLT3 mutant or wild-type 430 
in the venetoclax and azacitidine group 431 



16 
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Impact of Venetoclax and Azacitidine in Treatment-Naive Patients with Acute Myeloid Leukemia 509 

and IDH1/2 mutations 510 

 511 

Supplemental Appendix 512 

Supplemental Table ST1. National Comprehensive Cancer Network Risk Categorization: Guidelines for 513 

Acute Myeloid Leukemia Version 2.2016 514 

Risk category Cytogenetics 
Favorable riska Core binding factor: inv (16) or t(16;16) or t(8;21) 

t(15;17) 
Intermediate risk Normal cytogenetics 

+8 alone 
t(9;11) 
Other non-defined 

Poor risk Complex (≥ 3 clonal chromosomal abnormalities) 
Monosomal karyotype 
-5, 5q-, -7, 7q- 
11 q23 non t(9;11) 
inv(3), t(3;3) 
t(6;9) 
t(9;22) 

aPatients with favorable risk were excluded from both studies included in this pooled analysis 515 

 516 

Supplemental Table ST2. Response Rates and Overall survival in IDH2R140 and IDH2R172 517 
 

Venetoclax + Azacitidine  Azacitidine  

 IDH2R140  
n = 36 

IDH2R172 

 n = 14 
IDH2R140 

n = 15 
IDH2R172  

n = 3 
CR+CRi, n(%) 30 (83.3) 13 (92.9) 1 (6.7) 1 (33.3) 
DoR for CR+CRi 
months, median (95% 
CI) 

NR (11.1 ─ NE) 17.1 (7.5 ─ NE) 15.5 (NE ─ NE) 3.5 (NE ─ NE) 

CR+CRh, n(%) 27 (75.0) 13 (92.9) 1 (6.7) 0 
DoR for CR+CRh 
months, median (95% 
CI) 

NR (17.8 ─ NE) 17.3 (7.5 ─ NE) 15.5 (NE ─ NE) ─ 

Median overall survival, 
months (95% CI) 

NR (15.0 ─ NE) NR (12.2 ─ NE) 12.7 (1.7 ─ 15.8) 13.7 (10.6 ─ NE) 

Abbreviations: CR, complete remission; CRi, CR + incomplete hematologic recovery; CRh, CR + partial 518 
hematologic recovery; DoR, duration of remission; NE, not evaluable; NR, not reached 519 
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Supplemental Table ST3. CR+CRh rates in patients treated with venetoclax and azacitidine or azacitidine  521 
 

Venetoclax + Azacitidine  Azacitidine   

 IDH1/2 
mutated 
n = 81 

IDH1 
mutated 

 n = 33 

IDH2 
mutated 
n = 50 

IDH1/2 
wild-type 
n = 227 

IDH1/2 
mutated 
n = 28 

IDH1 
mutated 

 n = 11 

IDH2 
mutated 
n = 18 

IDH1/2 
wild-type 

n = 99 

CR, n(%) 36 (44.4) 9 (27.3) 28 (56.0) 82 (36.1) 1 (3.6) 0 1 (5.6) 19 (19.2) 

CR+CRh, 
n(%) 

59 (72.8) 20 (60.6) 40 (80.0) 137 (60.4) 2 (7.1) 1 (9.1) 1 (5.6) 24 (24.2) 

Abbreviations: CR, complete remission; CRh, CR+ partial hematological recovery 522 
CR was defined as absolute neutrophil count >103/μL, platelets >105/μL, red cell transfusion 523 
independence (TI), and bone marrow with <5% blasts; CRh is defined as all the criteria for CR, except for 524 
neutropenia >0.5 X103/μL, and platelets >0.5 x 105 /μL. 525 
 526 

Supplemental Table ST4. Overall survival in patients with IDH1/2 with NPM1 or FLT3  527 
treated with azacitidine 528 

 Azacitidine   

 

IDH 1/ 2 & 
NPM1 mutated 

(n=6) 

IDH 1/ 2 & 
FLT3 mutated 

(n=2) 
No. of events (deaths) - n (%)   4 (66.7%)   2 (100%) 
Median OS (95% CI) 14.9 (1.7 ─ NE) 0.8 (0.3 ─ NE) 
Abbreviations: NE, not evaluable; OS, Overall survival 529 

 530 

 531 


