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Hematology, Medical Oncology and Palliative Care, The University of Wisconsin Carbone Center,
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Venetoclax creates ongoing challenges when combined with posaconazole due

to a known drug-drug interaction. Herein, we investigated the safety between

venetoclax 100mg and 70mg when administered with posaconazole in acute

myeloid leukemia in this single-center, retrospective comparative analysis.

Primary safety endpoints were incidence/duration of cytopenias and incidence

of tumor lysis syndrome during the first treatment cycle. A total of 113 patients

received venetoclax 100mg while 32 patients received 70mg. Comparing

venetoclax 100mg vs 70mg, no statistically significant differences were seen in

grade 3 neutropenia (89.4% vs 84.4%, p=0.53), grade 4 neutropenia (88.5% vs

87.5%, p=1.0), median duration in days of grade 4 neutropenia (23 [range 1–105]

vs 28 [range 1-81], p=0.35), grade 3/4 anemia (88.5% vs 84.4%, p=0.55), grade 3/4

thrombocytopenia (81.4% vs 87.5%, p=0.42), or tumor lysis syndrome (2.7% vs

6.3%, p=0.30). In adult patients with acute myeloid leukemia, a target dose of

venetoclax 100mg with posaconazole may be a safe alternative. Further studies

assessing dose optimization are warranted.
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1 Introduction

Candidacy for intensive induction chemotherapy has often been

correlated with prognosis in acute myeloid leukemia (AML), with

historically limited treatment options remaining in the absence of

targetable mutations for older adults and unfit patients (1).

Fortunately, a new standard of care has propelled venetoclax

(VEN) with hypomethylating agent (HMA) or low-dose

cytarabine (LDAC) therapy to the forefront, demonstrating

favorable response and better tolerability for these complex

populations (2, 3). However, this regimen is not without risk and

carries evolving intricacies in the management of toxicities and

navigation of drug-drug interactions (4).

One noteworthy interaction involves posaconazole (POSA), a

frequently used prophylactic triazole antifungal agent, which is

preferred for its survival benefit observed in patients with AML

exhibiting prolonged neutropenia (5). POSA introduces

complexity due to its strong inhibition of the cytochrome P

(CYP)450 3A4 pathway and the p-glycoprotein (p-gp)

transporter, both of which are integral to VEN metabolism. As

such, the best approach to dosing VEN with concomitant POSA is

debatable. Dosing recommendations provided in the package

insert offer some guidance, however the overall availability of

pharmacokinetic (PK) data is limited. A frequently referenced in

vivo PK study involving 12 patients recommended reducing VEN

by at least 75% from the target 400mg when combined with POSA,

which results in a dose of 100mg daily (6). Conversely, this differs

from the current FDA-recommended dose of VEN 70mg when

given with POSA.

Clinical experience has sustained the need for reevaluation of

the proposed dose adjustment recommendations. In 2021, our

institution adopted the practice to use VEN 100mg daily with

POSA rather than the daily dose of 70mg recommended in the

package insert. The rationale was based on the known PK of

strong CYP3A4 inhibitors more generally, such as voriconazole,

demonstrating inhibition comparable to POSA in other settings.

However, overall conclusions on the optimal VEN dosing strategy

with POSA remain mixed (7–10). As several of the oral agents now

available for AML are significantly metabolized through the

CYP3A4 pathway, the topic of how to safely administer

preventative triazole antifungal agents that inhibit these

metabolic enzymes continues to be relevant (11). Aside from

drug-drug interactions, the shift to VEN 100mg also addresses

the practicality of the dosing regimen with aim to reduce the

multiple dosage strengths required to administer a dose of 70mg

and the associated risk of medication-related errors. Although this

change has occurred across some centers already, clinical data

reviewing the safety and efficacy between these two doses of VEN

is limited.

Thus, this study investigated the safety of VEN 100mg daily

post-intervention as compared to the originally recommended

70mg daily when administered with POSA at our institution and

aimed to provide a real-world clinical evaluation of the two

dosing strategies.
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2 Materials and methods

2.1 Study design and description of
participants

The purpose of this investigation was to describe the effects

surrounding our institutional practice change with VEN dosing and

POSA. This study was designed as a retrospective cohort review of

adult patients aged 18 years or older with newly diagnosed (ND) or

relapsed/refractory (R/R) AML treated with VEN 100mg or 70mg

combined with HMA or LDAC plus concurrent POSA at The Ohio

State University Comprehensive Cancer Center between November

2018 and February 2024. Patients were eligible if they received a

minimum of seven days of VEN and at least one dose of POSA at

the time of treatment initiation. Patients were excluded if they had a

diagnosis of acute promyelocytic leukemia or myelodysplastic

syndromes, were incarcerated, pregnant or enrolled on clinical

trial. Patients were also excluded if they received VEN in

combination with agents other than HMA or LDAC. The dosing

of POSA followed standard guidelines per package insert.
2.2 Data collection and measurements

Primary safety composite endpoints were the incidence/

duration of cytopenias and the incidence of tumor lysis syndrome

(TLS) during the first cycle. This study placed emphasis on the first

treatment cycle with the intent to characterize dosing at a point

where drug toxicities and related complications were suspected to

be highest. Secondary endpoints included combined complete

remission (CR), CR with incomplete count recovery (CRi), and

CR with partial hematologic recovery (CRh) within the first two

cycles as well as overall survival (OS) and progression-free survival

(PFS). Safety evaluations were restricted to cycle 1 (C1) to capture

the heterogeneity seen in dosing in the initial treatment cycle and

efficacy evaluations occurred up to the start of cycle 3 (C3) to allow

time for a minimum of one bone marrow assessment to

be performed.
2.3 Statistics

The comparison between VEN 100mg and 70mg was conducted

using the chi-squared test or Fisher’s exact test for categorical

variables, and the Wilcoxon rank sum test was used for

continuous variables. PFS was defined as the time from treatment

initiation to progression, relapse or death. OS was defined as the

time from treatment initiation to death from any cause. Duration of

response (DOR) was calculated from the date when CR/CRi/CRh

was first achieved and defined as the length of time from the first

documented response to relapse or death. All time-to-event

outcomes, including PFS, OS, and DOR, were censored at the last

date patients were known to be event-free and estimated using the

Kaplan-Meier method.
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3 Results

A total of 145 patients were included; 113 patients received

VEN 100mg and 32 patients received 70mg. Baseline demographics

were well-balanced between groups. Median age was 69.5 years,

55.9% were male, 60.0% had a performance status (Eastern

Cooperative Oncology Group) of 1 at treatment initiation, and

median follow-up was 13.2 months. Disease type was characterized

as primary AML in 63.5%, ND in 69.0%, and complex karyotype in

28.5% of the total cohort. Disease risk, per European LeukemiaNet

(ELN) 2022, was adverse in 64.9% and 68.8%, intermediate in 26.1%

and 6.3%, and favorable in 9.0% and 25.0% (p=0.0081) of patients

treated with VEN 100mg and 70mg, respectively. According to ELN

2024, more patients in both 100mg and 70mg groups were

considered favorable (57.5% and 46.9%), respectively, but there

was a higher proportion of adverse risk disease among patients

treated with the lower dose (VEN 70mg 31.3% vs 100mg 18.6%,

p=0.30) (Table 1). A greater percentage of patients with R/R vs ND

disease expressed mutations in NPM1 (17.1% vs 12.8%, p=0.57),

IDH1 (17.1% vs 5.1%, p=0.07), and IDH2 (17.1% vs 10.3%, p=0.36)

genes, respectively.

Most patients within the total cohort received azacitidine/VEN

(71.0%). A minority received decitabine/VEN (28.3%), and one

patient received LDAC/VEN. Patients were started on

chemotherapy and POSA simultaneously in most cases (74.5%),

consistent with institutional practice, and the patients already on

POSA were often R/R cases transitioning from other treatments.

Median duration in days of POSA was similar between 100mg and

70mg groups (74 [range 2-2227] vs 64 [range 7-613], p=0.53),

respectively; however, POSA was discontinued more often in lower

dosed VEN (70mg 31.2% vs 100mg 15.0%, p=0.04). Regarding

POSA discontinuation, hepatotoxicity was reported as the reason

for cessation in 8 out of 27 events (29.6%, p=0.77). Other common

reasons for discontinuation included QTc prolongation (14.8%),

drug interactions (3.7%), cytopenias (3.7%), and transition to

hospice care or death (29.6%). There were no definitive cases of

invasive fungal infections documented, but two cases of suspected

fungal infections were reported (7.4%) leading to a change in

empiric antifungal therapy.

Comparing VEN 100mg vs 70mg in C1, no statistically

significant differences were seen in grade 3 neutropenia (89.4% vs

84.4%, p=0.53), grade 4 neutropenia (88.5% vs 87.5%, p=1.00),

median duration in days of grade 4 neutropenia (23 [range 1-105]

vs 28 [range 1-81], p=0.35), grade 3/4 anemia (88.5% vs 84.4%,

p=0.55), grade 3/4 thrombocytopenia (81.4% vs 87.5%, p=0.42), or

TLS (2.7% vs 6.3%, p=0.30). Further characterizations of toxicity are

described in Table 2.

Depiction of VEN dosing was notable between groups. Most

patients started C1 with the plan to receive 28 days of therapy. Of

the 113 patients in the VEN 100mg group, nine patients were

planned for 21 days, six patients planned for 14 days, and one

patient planned for 7 days of VEN. However, for the 32 patients in

the 70mg group, only two patients were set to receive less than 28

days of VEN from initiation. Of the total patients that reached cycle

2 (C2), most of the dose reductions to the VEN course in C2
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occurred in the 100mg group, with twenty-six patients reduced to

21 days, thirteen patients reduced to 14 days, and two patients

reduced to 7 days, compared to only three patients that were

reduced to 21 days in the 70mg group. Chemotherapy dose

reductions during C1, which were described as an unplanned

decrease in either the intended dose or number of days of

chemotherapy per cycle, were significantly more frequent in

patients dosed with less VEN (70mg 37.5% vs 100mg 14.2%,

p=0.0031), while dose delays, defined as chemotherapy that was

ordered as intended but postponed in administration to later in the

cycle, remained similar (100mg 9.7% vs 70mg 12.5%). Reasons for

dose delay or reduction were most attributed to infection concerns.

For patients who reached C2 and further reached C3, a delay in

commencement of the cycle was noted in about half of the patients

across groups (100mg 51.8% vs 70mg 64.0% and 100mg 51.0% vs

70mg 40.0%), for cycles 2 and 3 respectively.

At least one episode of febrile neutropenia occurred in 69

patients total, with similar incidence seen between VEN 100mg

and 70mg (47.8% vs 46.9%, p=0.93). In the entire cohort, only 47

(32.4%) patients started treatment in the outpatient setting, among

which 8 (17.0%) required hospitalization for infection management

during C1: 3 in the VEN 100mg group and 5 in the VEN 70mg

group, but there were no statistically significant differences between

groups (100mg 9.4% vs 70mg 33.3%, p=0.09). Granulocyte-colony

stimulating factor (GCSF) was administered in 15 patients total

across the first three cycles, where all but one of these patients were

treated with VEN 100mg.

Treatment response and outcomes are described in Table 3.

Among evaluable patients who received VEN 100mg vs 70mg,

combined CR/CRi/CRh by the beginning of C3 was achieved in

50.0% vs 40.0% (p=0.42), with a median duration of response in

months (95% CI) of 10.3 (5.4-20.8) vs 11.7 (2.3-NR), (p=0.76),

respectively. Comparison between ND and R/R patients revealed

similar rates of response. However, median DOR in months was

numerically longer in the R/R subgroup for both VEN 100mg and

70mg [R/R 20.8 (1.5-NR) vs ND 8.2 (3.9-NR)] and [R/R NR (2.3-NR

) vs ND 11.7 (3.8-NR)], respectively. Of the 24 patients who went on

to receive a hematopoietic stem cell transplant following

chemotherapy, most of these patients received VEN 100mg [23

(21.3%) 100mg vs 1 (3.1%) 70mg, p=0.02] with 16 patients

achieving combined CR/CRi/CRh at time of transplant, and within

the 100mg cohort a significantly higher number of patients with R/R

(n=33) vs ND (n=75) disease underwent transplant (33.3% vs 16.0%,

p=0.04). There were no significant differences in survival outcomes in

months, includingmedian PFS (5.7 vs 4.2, p=0.53) and OS (7.0 vs 6.2,

p=0.48), as illustrated in Figures 1A, B, respectively.
4 Discussion

When comparing VEN 100mg vs 70mg in ND and R/R AML,

no statistically significant differences were seen in incidence and

duration of cytopenias nor TLS during C1. These results along with

existing unanswered questions may further support a reevaluation

of current FDA-approved dose adjustments.
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Optimal methods in dosing VEN to account for drug

interactions remain of interest given the limited PK data

published at the time of initial commercial availability. This

curiosity sparked discussions surrounding institutional practice,

which ultimately led to our internal comparative analysis.

Medication safety was a significant driver in these discussions

and the adjustment to a dose of 100mg at our center as VEN is

currently only available in 10mg-, 50mg-, and 100mg- strength

tablets, dramatically complicating the tablets needed to total 70mg

when used with POSA as labeled. Furthermore, with VEN also

having an indication in CLL that utilizes a different ramp-up

schedule, confusion soon arose when the same manufacturer

packaging had to be adapted to the diagnosis and treatment of

AML. The results of this study suggest that VEN 100mg may be an

effective and safe alternative to VEN 70mg when administered
Frontiers in Hematology 04
concurrently with POSA, which facilitates patient convenience

and medication safety.

Some of our institutional experience with using VEN 100mg vs

70mg may outline the gradual trends seen in management of

toxicities and supportive care. Our study focused on VEN dose

adjustments during C1 to gain better understanding of initial

management in patients newly started on therapy, with prolonged

cytopenias seen in both groups. Most patients started out on a full

course of 28 days regardless of a VEN target dose of 100mg or

70mg. For those that were started on a reduced regimen of less than

28 days for C1, all but two of these patients were in the VEN 100mg

group. At the start of C2, many patients were reduced to 21 days of

VEN or even further to 7 or 14 days, and these changes occurred

more frequently for those that received VEN 100mg. This could be

explained by the dosing trends observed parallel to the growing

familiarity with VEN in subsequent cycles for patients in remission.

As a result, this increased awareness may have led to a more rapid

adjustment in duration for those that received 100mg, rather than

simply due to patients receiving a higher starting dose.

Additionally, there has been greater standardization in timing of

bone marrow procedures for patients on VEN/HMA regimens

compared to initial use. Currently, most patients receive their first

disease assessment bone marrow biopsy following C1, which can

generate earlier dose adjustments at the time of the second cycle for

patients achieving disease control with the first cycle. Dose

reductions from the original 28-day cycle of VEN is an area that

greatly requires further research. Current clinical trials are evaluating

the ideal length of VEN during C1, such as 14 days of VEN for a 28-

day cycle. Depending on these final conclusions, frontline dosing

strategies for VEN-based regimens may further change (12).

Considering extended cytopenias were observed in both groups,

further investigation is needed to assess whether differences in

myelosuppression become evident after the first treatment cycle.

Dose reductions mid-cycle were significantly higher with VEN

70mg for C1. Experience acquired in toxicity management over

time may describe why dose reductions were seen more frequently

with earlier use of lower VEN dosing before the conversion to

100mg was made. Growth factor support has also become

increasingly frequent at our center in settings of AML treatment

without evidence of active disease, with six patients who received

GCSF as early as C1 in this study. Interestingly, 5 out of 6 of these

patients received VEN 100mg, but this may be because GCSF use

was not well established in the earlier years of VEN which was when

a dose of 70mg was more likely to be used. The integration of GCSF

at our center remains variable. An analysis of the VIALE-A and

VIALE-C trials explored the use of post-remission GCSF and found

an improvement in treatment delays between cycles without

adverse impact on DOR or OS (13). These findings among future

studies may lead to more consistent incorporation of GCSF support

in VEN-containing regimens as well as streamline management of

cytopenias moving forward.

Surprisingly, our study observed lower response rates relative to

the pivotal VIALE-A study [CR/CRi (VEN 100mg vs 70mg, 50.0%

vs 40.0%) vs (Dinardo, et al, 66.4% for patients receiving VEN +

azacitidine)]. Median OS also appeared significantly shorter in our
TABLE 1 Patient demographics outlined according to patient- and
disease-specific characteristics between treatment groups.

Characteristic,
n (%)

VEN 100mg
(N = 113)

VEN 70mg
(N = 32)

p-value

Median age, years (range) 68 (21-85) 71 (36-87) 0.11

Sex
Female
Male

49 (43.4)
64 (56.6)

15 (46.9)
17 (53.1)

0.72

Race
White
Black or African

American
Asian
Unknown

100 (89.3)
9 (8.0)

3 (2.7)
1

30 (93.7)
2 (6.3)

0 (0)
0

1.00

Performance Status
0
1
2
3

24 (21.2)
71 (62.8)
17 (15.0)
1 (0.9)

6 (18.8)
16 (50.0)
9 (28.1)
1 (3.1)

0.20

Pulmonary Comorbidities 38 (33.6) 14 (43.8) 0.29

Cardiac Comorbidities 85 (75.2) 29 (90.6) 0.06

Renal Comorbidities 22 (19.5) 6 (18.8) 0.93

Hepatic Abnormalities 4 (3.5) 0 (0) 0.58

AML Diagnosis
Primary
Secondary

75 (66.4)
38 (33.6)

17 (53.1)
15 (46.9)

0.17

AML Line of Treatment
Newly Diagnosed
Relapsed/Refractory

78 (69.0)
35 (31.0)

22 (68.8)
10 (31.3)

0.98

Risk Level per ELN 2022
Favorable
Intermediate
Adverse

10 (9.0)
29 (26.1)
72 (64.9)

8 (25.0)
2 (6.3)
22 (68.8)

0.0081

Risk Level per ELN 2024
Favorable
Intermediate
Adverse

65 (57.5)
27 (23.9)
21 (18.6)

15 (46.9)
7 (21.9)
10 (31.3)

0.30

Complex Karyotype
Present

32 (28.3) 9 (29.0) 0.94
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study (VEN 100mg vs 70mg, 7.0 vs 6.2 months) vs 14.7 months for

patients receiving VEN + azacitidine on VIALE-A (2). This may be

explained at least in part by cytogenetic and molecular risk

stratification. In our study, 64.9% of patients in the VEN 100mg

cohort and 69.0% in the VEN 70mg cohort had adverse baseline

disease risk according to ELN 2022 guidelines. In the VIALE-A trial,

only 36% of patients had adverse risk cytogenetics according to the

NCCN guidelines for AML, version 2.2016. These two risk

stratification systems differ in that the ELN guidelines incorporate

both cytogenetic and molecular findings, but it is notable that the

patients in our cohort appeared to have higher rates of adverse risk

disease based on these models. Compared to ELN 2022

stratification, a higher percentage of patients in our study had

favorable risk disease according to the ELN 2024 criteria for patients

receiving lower intensity VEN-based regimens. However, the use of

these classification tools is limited in this study given our mixed

populations differing from the settings in which they were validated.

Incorporation of this updated classification, along with newer tools,

into clinical practice and research remains an evolving area

of discussion.
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In addition to newly diagnosed AML, our study captured

patients treated with VEN and HMA or LDAC in R/R settings.

These R/R patients appeared to perform better with numerically

longer DOR, PFS, and OS compared to frontline treatment at both

100mg and 70mg target doses, although not statistically significant.

The retrospective nature of this study affects our ability to make

definitive conclusions; however, the etiology is likely multi-factorial.

We observed higher transplant rates in the R/R setting, which was

significantly different between the VEN 100mg vs 70mg cohorts.

We also observed higher rates of NPM1 and IDH1/2 mutations in

R/R patients treated with VEN 100mg, which was not statistically

significant. This suggests that VEN-sensitive disease or transplant

contributed to survival in the R/R cohort. Overall, there were no

statistically significant differences in treatment settings between

VEN 100mg and 70mg which could support that either dose may

be appropriate regardless of line of therapy.

This study was associated with limitations, one of which being

sample size with a total of 145 patients included, but a skewed

distribution of patients receiving 100mg (n=113) vs 70mg (n=32) of

VEN. Although there were a larger number of patients who received
TABLE 2 Toxicity events recorded through the first treatment cycle and subsequent treatment and/or dosing modifications implemented.

Characteristic, n(%) VEN 100mg (N = 113) VEN 70mg (N = 32) p-value

Cycle 1 (C1)

Grade 3 Neutropenia 101 (89.4) 27 (84.4) 0.53

Grade 4 Neutropenia 100 (88.5) 28 (87.5) 1.00

Duration of G4 Neutropenia in Days, median (range)
(n=68)
23 (1-105)

(n=19)
28 (1-81)

0.35

Grade 3 or 4 Anemia 100 (88.5) 27 (84.4) 0.55

Grade 3 or 4 Thrombocytopenia 92 (81.4) 28 (87.5) 0.42

Laboratory TLS 3 (2.7) 2 (6.3) 0.30

Required Renal Replacement Therapy 3 (2.7) 2 (6.3) 0.30

Number of FN Episodes, median (range) 0 (0-4) 0 (0-2) 0.75

Infection Requiring Hospitalization
(n=32)
3 (9.4)

(n=15)
5 (33.3)

0.09

Discharge Delayed Due to Infection or TLS Complications
(n=81)
20 (24.7)

(n=17)
4 (23.5)

1.00

Dose Delay 11 (9.7) 4 (12.5) 0.74

Dose Reduction 16 (14.2) 12 (37.5) 0.0031

Reason for Dose Reduction or Delay
Neutropenia
Hepatic
Renal
Infection
Performance Status
Patient Request
Other
Goals of Care

4 (3.5)
1 (0.9)
0 (0)
12 (10.6)
3 (2.7)
1 (0.9)
12 (10.6)
1 (0.9)

0 (0)
1 (3.1)
1 (3.1)
6 (18.8)
8 (25.0)
0 (0)
5 (15.6)
2 (6.3)

0.58
0.39
0.22
0.23
0.0003
1.00
0.53
0.12

Delayed in Starting Cycle 2 (C2) Treatment
(n=83)
43 (51.8)

(n=25)
16 (64.0)

0.39

Delayed in Starting Cycle 3 (C3) Treatment
(n=51)
26 (51.0)

(n=15)
6 (40.0)

0.22
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TABLE 3 Recorded efficacy responses up to the start of Cycle 3 (C3) between VEN 100mg and 70mg.

Ven ramp-up target 100mg Ven ramp-up target 70mg
p-value

= 113) ND (N = 78) RR (N = 35) All (N = 32) ND (N = 22) RR (N = 10)

)

)
)

)

(n=60)
9 (15.0)
1 (1.7)
22 (36.7)
14 (23.3)
3 (5.0)
11 (18.3)

(n=28)
1 (3.6)
1 (3.6)
10 (35.7)
6 (21.4)
1 (3.6)
9 (32.1)

(n=20)
3 (15)
0 (0)
5 (25)
4 (20)
2 (10)
6 (30)

(n=15)
3 (20.0)
0 (0)
3 (20.0)
3 (20.0)
1 (6.7)
5 (33.3)

(n=5)
0 (0)
0 (0)
2 (40.0)
1 (20.0)
1 (20.0)
1 (20.0)

0.74

-126)
(n=32)
26.5 (20-126)

(n=12)
44.5 (21-64)

(n=8)
32 (21-91)

(n=6)
28 (21-91)

(n=2)
57 (54-60)

0.44

4-20.8)

(n=32)
19
8.2 (3.9-NR)

(n=12)
5
20.8 (1.5-NR)

(n=8)
5
11.7 (2.3-NR)

(n=6)
4
11.7 (3.8-NR)

(n=2)
1
NR (2.3-NR)

0.76

)
)

56 (81.2)
13 (18.8)
9

20 (71.4)
8 (28.6)
7

24 (92.3)
2 (7.7)
6

16 (94.1)
1 (5.9)
5

8 (88.9)
1 (11.1)
1

0.16

-7.2)
58
4.6 (2.9-7.1)

24
6.2 (3.1-14.3)

27
4.2 (1.5-6.1)

19
4.9 (1.1-7.7)

8
3.3 (0.8-4.6)

0.53

-10.5)
5-35.8)

55
5.7 (3.6-8.9)
12.8 (4.5-26.3)

21
11.9 (4.4-21.6)
9.9 (3.5-35.8)

27
6.2 (2.3-10.1)
46.8 (42.3-57.9)

19
7.6 (1.2-10.6)
48.8 (42.7-57.9)

8
4.0 (0.8-10.1)
44.6 (42.3-46.8)

0.48
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VEN 100mg, baseline demographics were well-balanced between

groups. Treatment with VEN 100mg vs 70mg was ultimately driven

by our institutional standard at the time. The heavier placement of

patients on the VEN 100mg arm following our practice change also

appears to correlate with the exponential increase in usage of VEN

with it now recognized as the standard of care for intensive

chemotherapy ineligible patients with AML. Similarly, attempts

have been made to provide consistency among antifungal selection

over the last several years at our center which could have introduced

some treatment selection bias. Hesitancy with VEN 70mg and

POSA may have influenced selection of other antifungal agents to

avoid this level of interaction altogether. Of the 501 total patients

screened for this study, 296 patients were excluded due to receipt of

an antifungal other than POSA, with many of these patients treated

in the earlier years of VEN. Another limitation identified, as with

any oral medication review, is that adherence could not be verified

outside of hospital or clinic administrations. Finally, setting toxicity

evaluation to C1 only may be considered a limitation, but creates

opportunities for future research. Evaluation beyond the first cycle

in subsequent studies could provide additional insight into delayed

toxicities and the trajectory of treatment schedules including dose

reductions or delays.

Many opportunities for consideration surrounding VEN dosing

and antifungal prophylaxis in AML still exist. One such topic of

investigation is whether a VEN ramp-up is needed when TLS risk

appears to be low. One small retrospective study investigated this

question and found no clinical or laboratory differences in TLS

despite removing the ramp-up (14). Standard practice for TLS

prevention includes a ramp-up dosing schedule for all patients

and implementing prophylactic measures including a urate-

lowering agent, intravenous fluids, and increased laboratory

monitoring, as modeled in the key VEN studies (15). In our

study, only one patient received VEN without a ramp-up due to

relatively low concerns for TLS. The low incidence observed

remains consistent with known patterns of VEN in AML,

therefore, it could be reasonable to explore modifications to the

ramp-up schedule and/or consider reserving for patients with

higher risk factors only.
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Given that the most common reason for POSA discontinuation

in our study was hepatotoxicity, the question remains whether this

should be the agent of choice initially. It is well established that

triazole antifungals can adversely affect the liver, but the degree of

hepatotoxicity may differ among agents (16). Our data revealed that

POSA was discontinued more often in patients who received VEN

70mg. While the reason for discontinuation was mostly hepatic-

related, the reason for this higher occurrence with 70mg is puzzling

and believed to be unassociated with VEN exposure. Instead, this

relationship could be speculated within the realm of earlier clinical

practice with VEN and POSA where a more cautious approach may

have been employed to manage toxicities from a newly approved

therapy. Separately, another reason for POSA discontinuation in

many cases was the transition to comfort measures which

coincidentally was more prevalent in the VEN 70mg group. Finally,

an atypical case of cytopenias where POSA was discontinued was

later attributed to mitigation of VEN hematologic toxicity overall.

Of the eight cases of hepatoxicity that led to POSA

discontinuation in our study, the suspected etiology was

medication-induced resulting in isolated transaminitis in five

patients, hyperbilirubinemia in two patients, and one patient with

transaminitis possibly secondary to hepatic congestion in the setting

offluid overload. It is common practice to hold POSA for significant

hepatotoxicity while etiology is investigated, which necessitates a

change in the VEN dose. What remains unclear, however, is the

threshold at which POSA should be held and the best course of

action when there is no other explainable cause. Nonetheless, it is

understood that antifungal prophylaxis remains vital in acute

leukemia management especially during periods of neutropenia,

but how this is accomplished may continue to have increasing

variability as clinical challenges are encountered with VEN-

containing regimens.

Early toxicities observed with VEN 70mg and POSA have

consequently led to the exploration of lower initial doses of VEN

and whether that can minimize the duration and severity of

toxicities without compromising efficacy. A recently published

prospective PK study of older patients with ND AML suggested

that VEN 100mg dosing with POSA may lead to supratherapeutic
FIGURE 1

(A) Progression-free survival, total cohort. Patients in the 100mg group had a median PFS of 5.7 months vs 4.2 months in the 70mg group.
(B) Overall survival, total cohort. Patients in the 100mg group had a median OS of 7.0 months vs 6.2 months in the 70mg group.
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concentrations and that reducing VEN even further to 50mg with

POSA may produce similar concentrations to VEN 400mg in the

absence of other drug interactions. Notably, VEN 50mg was the

dose used with concurrent strong CYP3A4 inhibitors in the pivotal

VIALE-A study, but using 50mg of VEN in combination with

POSA is not common in current clinical practice. Furthermore, the

investigators in this study experimented with VEN trough levels

which could be offered as a surrogate for therapeutic drug

monitoring (TDM) in the future, potentially reducing the gap

between VEN dosing and metabolism given its interpatient

variability (17).

Other studies have proposed a similar utility for TDM in VEN

dosing which could be a promising solution to many of the current

dosing concerns (18). For example, TDM could measure VEN in

settings where one or more concurrent drug interactions exist

which are often encountered in patients with multiple

comorbidities. These same populations also happen to be those

most often considered appropriate for nonintensive VEN-

containing regimens. VEN dosing and adherence to the ramp-up

schedule continues to support the need for multidisciplinary

perspectives to ensure appropriate patient and provider education

and comprehension in both inpatient and outpatient settings.

Upon retrospective review, our study found no difference in

safety or efficacy endpoints between VEN 100mg and 70mg with

concurrent POSA in patients with AML, suggesting VEN 100mg

may be a viable alternative to current FDA labeling of 70mg,

especially when logistical challenges and safety concerns among

dosing administration are encountered during the first treatment

cycle. This study also found no significant difference in response

rates, PFS, or OS for patients receiving VEN 100mg vs 70mg in this

context. However, optimal strategies in management of ongoing

cytopenias as evidenced in both groups, including initial dose

reductions beyond 70mg and dosing duration, remain unknown

making future investigation necessary. Larger studies and additional

PK analyses evaluating the effects of POSA with VEN and its

efficacy and safety implications at multiple dose levels throughout

subsequent cycles will help provide further understanding of these

drug-drug interactions.
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