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Abstract

In newly diagnosed acute myeloid leukemia (AML), immediate initiation of treatment is standard of care. However, deferral 
of antileukemic therapy may be indicated to assess comorbidities or pretherapeutic risk factors. We explored the impact 
of time from diagnosis to treatment on outcomes in newly diagnosed AML undergoing venetoclax-based therapy in two 
distinct cohorts. By querying the Study Alliance Leukemia database and the global health network TriNetX, we identified 138 
and 717 patients respectively with an average age of 76 and 72 years who received venetoclax-based first-line therapy. When 
comparing patients who started treatment earlier or later than 10 days after initial diagnosis, no significant difference in 
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Introduction

The diagnosis of acute myeloid leukemia (AML) is deemed 
a medical emergency, given that untreated cases result in 
dismal outcomes.1 Immediate initiation of treatment has 
therefore been the standard of care for newly diagnosed 
patients with AML since the early days of leukemia therapy.2 

Deferral of treatment was an exception and may only have 
occurred when assessment or treatment of comorbidities 
was necessary. Researchers have confirmed the paradigm 
of immediate treatment initiation when in 2009 Sekeres 
et al. showed that response rates and overall survival (OS) 
worsened if a treatment delay of more than 5 days occurred 
in patients under the age of 60 years.3 However, as more 
and more targeted treatment approaches become available, 
deferral of treatment in newly diagnosed AML may be in-
dicated to treat according to molecular analysis.4-7 A study 
conducted in 2013 showed comparable treatment outcomes 
in patients with curative intent receiving intensive chemo-
therapy even when treatment is postponed.8 Likewise, in 
a comprehensive analysis published by the Study Alliance 
Leukemia (SAL) in 2020 involving 2,263 patients undergoing 
intensive chemotherapy induction, no disparity in overall 
survival or other clinical outcomes was observed based on 
the initiation of treatment.9 Conversely, a separate Swedish 
study with 2,374 patients and a study from the National 
Cancer Database of the US with 55,985 patients noted a 
survival impact with treatment delays.10,11 However, results of 
these population-based studies may be dominated by se-
lection of induction regimens and their relapse rates rather 
than by treatment delay. It is noteworthy that patients who 
underwent early treatment were skewed towards a young-
er age. A meta-analysis conducted in 2023 including these 
studies and others but excluding the extensive US study, 
found a correlation between prolonged time from diagnosis 
to treatment initiation (TDT) and a decreased likelihood of 
achieving complete remission (CR).12 Overall, the described 
differences in these studies were marginal and the clinical 
relevance of these results may be limited. We argue that 
the prognosis of younger or fit patients is only minimally 
affected, if at all, by the TDT. But as all available data was 
derived exclusively from AML patients who are eligible for 
intensive chemotherapy, we sought to expand this clinical 
question to elderly patients unfit for intensive therapy.
The approval of venetoclax in combination with hypometh-
ylating agents (HMA) in newly diagnosed AML in 2018 by 
the Food and Drug Administration represented a significant 

advance in AML therapy, offering improved outcomes for 
elderly or frail patients not eligible for intensive chemo-
therapy. Although there are subtype-specific differences in 
the antileukemic efficacy of venetoclax, venetoclax-based 
therapies are indicated regardless of Wolrd Health Organi-
zation/European LekemiaNet (ELN)/International Consensus 
Classification.13 With the advent of targeted therapies, there 
are new opportunities to address genetic alterations in 
AML also in patients ineligible for intensive treatment, and 
thus increase the number of treatment options.14,15 Since a 
comprehensive genetic diagnosis or addressing pre-existing 
conditions and associated complications can take more 
than 7-10 days, we asked whether a prolonged TDT with 
venetoclax-based therapies impairs outcome in patients 
with newly diagnosed AML.

Methods

This study used real-world data from two independent 
cohorts to compare TDT in AML: the patient registry of the 
SAL and electronic health records (EHR) from TriNetX, LLC 
(“TriNetX”), a global federated health research network. Pa-
tients from both cohorts were stratified into two treatment 
groups: those treated within the first 9 days (TDT 0-9) and 
those treated from day 10 onwards (TDT ≥10). The SAL trial is 
registered under the name “Clinical AML Registry and Bioma-
terial Database of the SAL”. The SAL trial was conducted in 
accordance with the principles of the Declaration of Helsinki 
and the protocol has been approved by the ethics com-
mittees of all participating centers. The study is registered 
under the clinicaltrials gov. Identifier: NCT03188874. TriNetX 
utilizes aggregated de-identified patient records, therefore 
no ethics committee approval was required.

SAL registry query design
The SAL registry captures cases of adult AML, examining 
laboratory values, genomics, survival, and relapse for aca-
demic and clinical insights. We selected patients with newly 
diagnosed AML treated with venetoclax in combination with 
HMA or low-dose cytarabine (LDAC) between January 1, 2018, 
and April 15, 2023. Only patients with a follow-up of at least 6 
months or death within this period were included. Data query 
was performed on November 28, 2023. In order to enhance 
data validity and specificity, patients receiving treatment >50 
days after diagnosis were excluded from the analysis. Patient 
characteristics were analyzed using descriptive statistical 

median overall survival was observed - neither in the SAL cohort (7.7 vs. 9.6 months; P=0.42) nor in the TriNetX cohort (7.5 
vs. 7.2 months; P=0.41). Similarly, severe infections, bleeding, and thromboembolic events were equally observed between 
early and later treatments, both in the overall patient groups and specific subgroups (age ≥75 years or leukocytes ≥20x109/L). 
This retrospective analysis indicates that delaying the start of venetoclax-based therapy in newly diagnosed AML might be 
a safe option for selected patients, provided that close clinical monitoring is performed.
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methods. The binary outcomes CR or complete remission 
with incomplete count recovery (CRi), early death (ED) and 
allocation to allogeneic hematopoietic stem cell transplant 
(HSCT) were expressed as a percentage and compared us-
ing the χ2 test, while for OS, event-free survival (EFS) and 
relapse-free survival (RFS) the Kaplan-Meier approach was 
used. EFS was defined as either primary treatment failure 
or relapse or death, RFS was calculated from the time of 
CR/CRi until relapse or death.

TriNetX query design
TriNetX is a healthcare network that facilitates access to EHR 
from currently more than 250 million patients worldwide 
providing data for clinical and retrospective studies.16 We 
searched for patients from the TriNetX database who were 
treated with newly diagnosed AML between January 1, 2015, 
and July 1, 2023, and met the following criteria: venetoclax 
treatment in combination with HMA or LDAC, follow-up of 
at least 1 year or death, no prior treatment of anthracycline/
mitoxantrone or venetoclax before diagnosis of AML, no 

prior diagnosis of AML, age ≥20 years, no intensive therapy 
within the first 8 weeks after diagnosis and no prior HSCT. 
Data query on the platform was performed on October 
24, 2023. Analyses were done utilizing the statistical tools 
provided within the TriNetX network, as only aggregated 
data was accessible. The baseline characteristics age and 
body mass index (BMI) were therefore described by means 
and standard deviations (SD), while the other continuous 
variables were described by median and interquartile range 
(IQR). Age and BMI were compared using Student’s t test, 
dichotomous variables by the χ2 test. As no statistical anal-
yses for aggregated data other than the Student’s t test are 
available on the platform, no comparison could be made for 
median and IQR. Further details are described in the Online 
Supplementary Appendix.

Results
We identified a total of 855 patients (717 TriNetX, 138 SAL 
registry) who received first-line treatment of AML with 
venetoclax based regimens. The patient selection process 

Table 1. Patient characteristics SAL registry.

TDT 0-9 days TDT ≥10 days All P°

Total N 103 35 138

Patient characteristics, N (%)
Age in years, median (range)
Male
Female
Age ≥75 years
WBC ≥20x109/L
Comorbidities
BMI kg/m², median (range)
ECOG

0-1
2-4
missing

77 (58-89)
56 (54)
47 (46)
57 (55)
35 (34)
94 (91)

26 (18-39)

63 (66)
32 (34)

8

73 (29-86)
22 (63)
13 (37)
16 (46)
7 (20)

33 (94)
26 (19-43)

29 (85)
5 (15)

1

76 (29-89)
78 (57)
60 (43)
73 (53)
42 (30)

127 (92)
26 (18-39)

92 (71)
37 (29)

9

0.007
0.38
0.38
0.32
0.12
0.57
0.52
0.04

Lab. parameters, median (range)
WBC x109/L
Hemoglobin g/dL
Platelets x109/L
LDH U/L
Bone marrow blasts

6.1 (0.1-139)
8.1 (3.9-14.8)
38 (0.1-509)

396 (108-3,140)
60 (8-99)

2.6 (0.1-190)
8.6 (5.7-12.9)
57 (0.1-245)

302 (133-3,500)
45 (12-95)

4.9 (0.1-190)
8.2 (3.9-14.8)
40 (0.1-509)

378 (108-3,500)
58 (8-99)

0.47
0.49
0.14
0.45
0.07

AML characteristics, N %
ELN2017#

favorable
intermediate
adverse
missing

AML type
de novo
sAML
tAML

15 (19)
22 (28)
42 (53)

24

93 (90)
5 (5)
5 (5)

0 (0)
8 (40)

12 (60)
15

32 (91)
3 (9)
0 (0)

15 (15)
30 (30)
54 (55)

39

125 (91)
8 (6)
5 (3)

0.10

0.31

°Bonferroni correction was used to adjust for multiple testing (P<0.0071 for significance). #Information available for 99 patients (72%). SAL: 
Study Alliance Leukemia; TDT: time from diagnosis to treatment; WBC: white blood cell count; BMI: body mass index; ECOG: Eastern Cooper-
ative Oncology Group; LDH: lactate dehydrogenase; ELN2017: European LeukemiaNet 2017 risk stratification for acute myeloid leukemia; sAML: 
secondary acute myeloid leukemia, tAML: therapy-related acute myeloid leukemia; lab.: laboratory.
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is illustrated as CONSORT flow diagram (Online Supple-
mentary Figure S1).

SAL registry
At data cutoff, a total of 8,681 newly diagnosed AML patients 
were registered in the SAL registry, of whom 138 received 
venetoclax in combination with HMA or LDAC as first line 
treatment and met inclusion criteria for this analysis. Of 
these patients, 103 received treatment within the first 9 
days after diagnosis (75%, TDT 0-9), while 35 patients were 
treated on day 10 or later (25%, TDT ≥10) (Table 1). Median 
TDT was 4 days (IQR, 2-6 days) in the TDT 0-9 group and 
15 days (IQR, 12-21 days) in the TDT ≥10 group, respectively 
(Online Supplementary Figure S2). With a median age of 77 
years (range, 58-89 years), patients in the TDT 0-9 group 
were significantly older than in the TDT ≥10 group (median 
age 73 years; range, 29-86 years; P=0.007). We observed 
no significant difference in hemoglobin levels (8.1 g/dL vs. 
8.6 g/dL; P=0.49), platelet counts (38x109/L vs. 57x109/L; 
P=0.14), percentage of bone marrow blasts (60% vs. 45%; 
P=0.07) or lactate dehydrogenase (LDH) (396 U/L vs. 302 
U/L; P=0.45). The percentage of patients with leukocytosis 
defined as white blood cell count (WBC) ≥20x109/L was 
similar (34% vs. 20%; P=0.12). According to the ELN2017 
risk stratification, favorable, intermediate, and unfavorable 
genetic risks were present in 15%, 30% and 55% of patients, 
respectively. Patients with favorable genetic risks were only 
identified in the TDT 0-9 group; however, this difference was 
not statistically significant. Comorbidities were present to 
the same extent in both cohorts (91% vs. 94%; P=0.57). CR 
or CRi was achieved in 43 of 103 (42%) and 16 of 35 (46%) 
patients, respectively. The median OS was 6.7 months with 
a median follow-up time of 16 months in the TDT 0-9 and 12 
months in the TDT ≥10 group (Table 2). HSCT was realized 
in 10 of 138 patients (7%). In order to determine whether 
very early treatment provides a survival benefit, we divided 

the TDT 0-9 group along the median into a TDT 0-4 and 
a TDT 5-9 subgroup. No differences in OS were observed 
(median survival 6.1 vs. 9.5 months; P=0.2).
With an OS of 7.7 (95% confidence interval [CI]: 5.3-12) versus 
9.6 (95% CI: 6.4- not reached [NR]) months, there was only 
a small, statistically non-significant difference between the 
TDT 0-9 and TDT ≥10 groups (P=0.42) (Figure 1A). Likewise, 
a numerical but not statistically significant difference was 
observed for RFS or EFS (36 vs. 14 months; P=0.33 and 6.2 vs. 
5.5 months; P=0.93; Online Supplementary Figure S3). RFS at 
12 months was 57% (95% CI: 42-78) and 55% (95% CI: 32-96), 
median EFS at 12 months was 37% (95% CI: 29-48) and 38% 
(95% CI: 25-59). The OS in subgroups of individuals aged ≥75 
years (8.4 vs. 21 months; P=0.62) or with WBC ≥20x109/L (9.1 
vs. 12 months; P=0.80) displayed no statistically significant 
differences between early and late treatment. The OS after 
12 months was 42% (95% CI: 31-58) and 52% (95% CI: 30-88) 
in the patients aged ≥75 years and 46% (95% CI: 31-67) and 
38% (95% CI: 14-100) in the WBC ≥20x109/L subgroup (Table 
2; Online Supplementary Figure S4). Early death after 30 days 
occurred in 14 of 138 (10%) patients with no significant differ-
ence between the groups (11% vs. 9%; P=0.72). Hydroxyurea 
administration lacked consistent documentation and thus is 
not included in the analysis.

TriNetX cohort
At the time of analysis, there were 32,058 patients with 
newly diagnosed AML in the TriNetX EHR library. Of these, 
717 AML patients with sufficient documentation were iden-
tified who received combination treatment with venetoclax 
and met the inclusion criteria. Among them, 491 patients 
received treatment within the first 9 days after diagnosis 
(68%, TDT 0-9), while in 226 patients, treatment was initiat-
ed on day 10 or later (32%, TDT ≥10). The patient population 
comprised 80% Whites, 6% African Americans, 2% Asians 
and 12% other US citizens of unknown ethnicity from 41 

Table 2. Treatment outcomes SAL registry.

TDT 0-9 days TDT ≥10 days All P

Median OS in months (95% CI)
Age ≥75 years
WBC ≥20x109/L

7.7 (5.3-12)
8.4 (5.0-NR)
9.1 (5.8-NR)

9.6 (6.4-NR)
21 (3.3-NR)
12 (2.4-NR)

6.7
9.1
9.5

0.42
0.62
0.80

CR/CRi, N (%) 43 (42) 16 (46) 59 (43) 0.68

EFS in months (95% CI) 6.2 (4.3-9.4) 5.5 (2.9-NR) 5.9 0.93

RFS in months (95% CI) 36 (11-NR) 14 (7.2-NR) 7.2 0.33

Early death, N (%)
30 days
60 days

11 (11)
22 (21)

3 (9)
6 (17)

14 (10)
28 (20)

0.72
0.59

HSCT, N (%) 8 (8) 2 (6) 10 (7) 0.69

SAL: Study Alliance Leukemia; TDT: time from diagnosis to treatment; OS: overall survival; CI: confidence interval; WBC: white blood cell count; 
CR/CRi: complete remission/complete remission with incomplete count recovery; EFS: event-free survival; RFS: relapse-free survival; HSCT: 
allogeneic hematopoietic stem cell transplant. NR: not reached.
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US-based healthcare organizations.
Mean age was 71.8±8.9 years, with very little variance be-
tween both groups (Table 3). We observed more patients 
with a WBC ≥20x109/L in the TDT 0-9 group (36% vs. 18%; 
P<0.0001) compared to TDT ≥10. Regarding sex or comor-
bidities, no significant differences between the two groups 
were present. Median TDT was 3 days (IQR, 1-5 days) in 
the TDT 0-9 group and 17 days (IQR, 13-25) in the TDT 
≥10 group, respectively (Online Supplementary Figure S2). 
Median follow-up, defined as time from diagnosis to last 
documented visit or death was 11.0 months.
Median OS was 7.5 months in the TDT 0-9 group and 7.2 
months in the TDT ≥10 group (P=0.41; Table 4; Figure 1B). 
This parity persisted even after using PSM to match patients 
for WBC and age, effectively controlling for the increased 
prevalence of leukocytosis in the TDT 0-9 group (7.4 vs. 7.2 

months; P=0.49). Balanced across the two groups, 37 of 717 
patients (5%) received HSCT for consolidation.
When we queried for adverse events by selected Interna-
tional Classification of Disease codes (Online Supplementary 
Table S1) no differences between TDT 0-9 and TDT ≥10 were 
identified. Severe infections occurred in 244 of 717 patients 
(34%). We found acute kidney injury in 154 of 717 patients 
(21%) again without significant association to TDT (Table 5). 
We noted a higher 30-day death rate in the TDT 0-9 group 
(19%) compared to the TDT ≥10 group (10%; P=0.005). The 
difference was not present after matching patients for WBC 
and age or if 60-day early mortality was analysed (Table 4). 
Subgroup analyses revealed no differences in OS between 
the TDT 0-9 versus TDT ≥10 group in patients ≥75 years old 
(7.9 vs. 7.2 months; P=0.86), with WBC ≥20x109/L (4.0 vs. 4.0 
months; P=0.31) or any versus no comorbidities (7.9 vs. 6.7 

Figure 1. Overall survival of patients in the 
SAL and TriNetX cohort. (A) Overall sur-
vival (OS) of patients in the Study Alliance 
Leukemia (SAL) cohort calculated from 
diagnosis of acute myeloid leukemia (AML). 
Median OS was 7.7 (95% confidence inter-
val [CI]: 5.3-12) months in the time from 
diagnosis to treatment (TDT) 0-9 and 9.6 
(95% CI: 6.4- not reached) months in the 
TDT ≥10 group (P=0.42). Median follow-up 
time was 16 and 12 months, respectively. 
(B) OS of patients in the TriNetX-cohort 
calculated from diagnosis of AML. Median 
OS was 7.5 (95% CI: 5.8-8.6) months in the 
TDT 0-9 group and 7.2 (95% CI: 5.5-7.9) 
months in the TDT ≥10 group (P=0.41). 
Median follow-up time was 11 months in 
the whole cohort.

A

B
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months; P=0.26) (Online Supplementary Figures S5-S7). We 
observed no significant differences in clinical outcomes of 
these subgroups such as severe infections, renal failure, heart 
or liver failure, bleeding, or thromboembolic events either 
(Online Supplementary Tables S2-S4). As with the SAL-co-
hort, we divided the TDT 0-9 group along the median into 
a TDT 0-3 and a TDT 4-9 subgroup. Again, no differences in 

OS or other clinical outcomes were observed (median sur-
vival 6.9 vs. 7.9 months; P=0.32). During the initial 30 days 
post-diagnosis, hydroxyurea was prescribed to 32% of TDT 
0-9 group patients, and 13% in the TDT ≥10 group (P<0.001). 
In patients with leukocytosis, hydroxyurea was adminis-
tered in 77% in the TDT 0-9 group and in 54% in the TDT 
≥10 group (P=0.006).

TDT 0-9 days TDT ≥10 days All P°

Total N (%) 494 (69) 223 (31) 717

Patient characteristics, N (%)
Age in years, mean ± SD
Male
Female
Age ≥75 years
WBC ≥20x109/L
Comorbidities
BMI kg/m², mean ±SD

71.7±8.4
275 (55)
218 (45)
198 (40)
162 (33)
323 (65)
29.1±6.5

71.9±9.8
130 (58)
92 (42)

106 (47)
35 (16)

152 (68)
27.1±6.6

71.8±8.9
405 (56)
310 (44)
304 (42)
217 (30)
475 (66)
28.5±6.6

0.81
0.51
0.51
0.06

<.0001
0.46
0.03

Lab. parameters, median (IQR)
WBC x109/L
Hemoglobin g/dL
Platelets x109/L
LDH U/L
Bilirubin mg/dL
Creatinine mg/dL
Albumin g/dL
CRP mg/L*

6.4 (1.9-29.6)
8.3 (7.6-9.4)
47 (26-89)

356 (226-620)
0.6 (0.5-0.9)

0.98 (0.79-1.31)
3.4 (3.0-3.9)
40 (9-100)

3.2 (1.4-7.7)
8.5 (7.7-9.7)
53 (27-114)

264 (184-554)
0.6 (0.4-1.0)

0.92 (0.78-1.21)
3.6 (3.2-4.1)
52 (10-108)

4.6 (1.9-24.9)
8.3 (7.6-9.5)
51 (25-97)

329 (210-614)
0.6 (0.5-0.9)

0.97 (0.79-1.29)
3.5 (3.0-3.9)
42 (9-118)

-

Table 3. Patient characteristics TriNetX.

°Bonferroni correction was used to adjust for multiple testing; P<0.00625 for significance; *value available for less than 30% of patients at 
first diagnosis. TDT: time from diagnosis to treatment; SD: standard deviation; WBC: white blood cell count; BMI: body mass index; LDH: lac-
tate dehydrogenase; CRP: C-reactive protein; IQR: interquartile range; lab.: laboratory.

Table 4. Overall survival and early death TriNetX.

TDT 0-9 days TDT ≥10 days All P°

Median OS in months (95% CI)
Overall

after PSM
Age ≥75 years
WBC ≥20x109/L
Comorbidities

7.5 (5.8-8.6)
7.4 (5.3-9.6)
7.9 (5.5, 9.1)
4.0 (2.5-5.7)
7.9 (5.8-9.7)

7.2 (5.5-7.9)
7.2 (4.6-8.1)
7.2 (4.1-8.6)
4.0 (2.1-5.6)
6.7 (4.3-8.1)

7.4 (5.8-7.9)
-

7.4 (5.6-8.3)
4.5 (2.9-5.6)
7.6 (6.0-8.7)

0.41
0.49
0.86
0.31
0.26

3-year survival probability (%)
Overall

after PSM
Age ≥75 years
WBC ≥20x109/L
Comorbidities

20.5
16.2
14.9
17.6
20.2

17.6
16.9
22.1
5.7

16.6

19.5
-

16.5
14.0
18.7

-

#Early death 30 days, N %
after PSM

#Early death 60 days, N %
after PSM

92 (18.6)
25 (11.5)

134 (27.2)
45 (20.7)

23 (10.4)
23 (10.6)
62 (27.9)
60 (27.7)

115 (16.0)
-

196 (27.3)
-

0.005
0.75
0.91
0.11

HSCT, N (%) 25 (5.1) 12 (5.4) 37 (5.2) 0.86

°Bonferroni correction was used to adjust for multiple testing (P<0.008 for significance), log-rank test; #calculated from start of treatment. 
TDT: time from diagnosis to treatment; OS: overall survival; CI: confidence interval; PSM: propensity score matching; WBC: white blood cell 
count; CR/CRi: complete remission/complete remission with incomplete count recovery; EFS: event-free survival; RFS: relapse-free survival; 
HSCT: allogeneic hematopoietic stem cell transplant.
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Discussion

We examined for the first time the effect of TDT on clinical 
outcomes in newly diagnosed AML patients treated with 
venetoclax-based regimens. Both SAL and TriNetX patient 
cohorts were overall well balanced according to clinical 
parameters and patient demographics, which was most-
ly maintained upon stratification into short and long TDT. 
Although the median age was higher in the SAL TDT 0-9 
group, the proportion of patients aged ≥75 years was sim-
ilar across both SAL TDT groups. In the TriNetX cohort, no 
relevant age difference was observed, suggesting that the 
age disparity in the SAL cohort between TDT 0-9 and TDT 
≥10 groups may be attributed to the relatively small sam-
ple size. In the SAL cohort, TDT 0-9 displayed a trend for 
improved RFS and EFS, with slightly shorter OS compared 
to the TDT ≥10 group. This observation is likely caused by 
a few cases with late events and again a consequence of 
the small sample size, impacting RFS and EFS but not OS. 
In the TriNetX cohort, no significant differences in OS were 
observed between the TDT groups, neither in the primary 
cohort nor in the respective subgroups.
The greater proportion of patients with leukocytosis (WBC 
≥20x109/L) in the TDT 0-9 group compared to the TDT ≥10 
group in the TriNetX cohort may reflect a consensus among 
treating physicians not to delay treatment initiation in AML 
with high cell turnover. In the SAL cohort, the proportion of 
patients with leukocytosis (WBC ≥20x109/L) did not differ 
between the TDT 0-9 and TDT ≥10 groups, again probably due 
to the lower number of patients in this cohort. As repeated 
WBC counts were not available for analysis, information 
on leukocyte dynamics was lacking. In the TriNetX cohort, 
overlapping survival curves suggest potential unaddressed 
non-proportional hazards, likely caused by sample size lim-
itations. However, the overall lack of outcome differences 
in patients with WBC ≥20x109/L suggests that carefully se-
lected individuals may tolerate elevated WBC for a few days, 
possibly with additional hydroxyurea treatment.
The absence of disparities in survival or other clinically sig-

nificant outcomes, such as severe infections, hemorrhage, 
or organ failure between TDT 0-9 and TDT ≥10 groups in 
both the SAL and TriNetX cohorts indicates that delaying 
treatment does not seem to pose an elevated risk for older 
patients and those with comorbidities. Consistent signals of 
equivalence in two international cohorts imply widespread 
success in clinically managing patients with delayed TDT, 
likely reflecting good clinical practice across different regions. 
At the same time, the antileukemic effect of venetoclax does 
not appear to be affected by treatment delay. Therefore, 
unfavorable outcomes in unfit AML patients treated with 
venetoclax are likely attributed to factors beyond TDT.
We found a higher early mortality (assessed after start of 
treatment) in the TDT 0-9 group compared to the TDT ≥10 
group of the TriNetX cohort. In order to account for the 
impact of older age and high WBC as significant factors 
in early mortality, we employed PSM to match the TriNetX 
groups based on these variables.17-19 No statistically significant 
difference in early mortality was observed after the use of 
PSM. Furthermore, there were no discernible differences in 
specific clinical outcomes or treatment-related complications 
that would implicate antileukemic treatment as a significant 
factor in 30-day early mortality. Consequently, we conclude 
that TDT had no effect on early mortality.
Comparable to several other real-world analyses, we ob-
served lower remission rates and OS (6.7 to 7.4 months) and 
a higher early death rate (10% to 16%) in both patient cohorts 
compared to the venetoclax pivotal study ‘VIALE-A’ (median 
OS 14.7 months, early death rate 7%).13 VIALE-A targeted an 
elderly and frail patient population, using specific inclusion 
and exclusion criteria to characterize the study population. 
These criteria are presumably applied less strictly in prac-
tice, which broadens the indication (e.g., patients with ad-
vanced kidney, liver or heart problems, chronic lung disease 
or advanced diabetes). Consequently, our data is in line with 
reported median overall survival rates of between 9 and 13 
months in several real-world analyses and a meta-analysis 
including 1,134 patients that showed a pooled median survival 
time of 9.4 months.20-24 Outside of prospective, controlled, 

Table 5. Rates of adverse events across the TriNetX cohort stratified according to time from diagnosis to treatment.

Event
TDT 0-9 days,

N (%)
TDT ≥10 days,

N (%)
Odds
ratio

95% CI P

Severe infection 159 (37.0) 85 (42.7) 0.79 0.56-1.11 0.18
Renal failure 97 (33.3) 57 (33.3) 1.00 0.67-1.49 0.78
#Dialysis #10 (2.02) #10 (4.48) - - -
Liver failure 20 (4.12) 10 (4.48) 0.92 0.42-1.99 0.73
Heart failure 41 (9.05) 28 (13.2) 0.66 0.39-1.09 0.17
Bleeding 109 (28.0) 39 (22.9) 1.31 0.87-1.99 0.21

Thrombosis 83 (20.3 33 (17.7) 1.18 0.86-1.99 0.64

Patients with outcome event prior to first diagnosis of acute myeloid leukemia were excluded. #Censored, less than 10 patients. TDT: time 
from diagnosis to treatment, CI: confidence interval.
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randomized clinical trials (RCT), it is suspected that reduced 
safety monitoring and bone marrow assessments as well as 
decreased treatment adherence may contribute to impaired 
prognosis as well as distortion of efficacy parameters, such 
as response rates, and RFS.20-23,25 While an RCT may be more 
useful to estimate true clinical potential of a therapeutic 
regimen, real-world-analyses such as our report are required 
to assess clinical questions for which a RCT will likely nev-
er emerge. One such clinical issue is the optimal timing of 
treatment initiation in patients with newly diagnosed AML.
Like all analyses based on real-world data, there are several 
limitations to consider. While we made efforts to accom-
modate known risk factors, non-randomized data inherently 
cannot be adjusted for unknown risk factors. For example, 
our results suggest that patients with evidence of rapid 
proliferation were treated earlier. However, there is little 
information on other patient or disease characteristics that 
may have influenced physicians’ decision to start treatment 
at a particular time. We cannot account for instances where 
patients scheduled for intensive treatment received veneto-
clax-based therapy or vice versa, as this information is not 
documented in the EHR or the SAL registry. Furthermore, 
both SAL and TriNetX cohorts exhibit selection bias and EHR 
may include misdiagnoses and lack information on potential 
confounders. The TriNetX cohort faces sampling bias due 
to non-random selection, missing individuals with limited 
healthcare access or patients receiving treatment outside 
facilities of the network. We lack information on facility size, 
which could affect molecular diagnostics waiting times and 
resource limitations for severe complications. Similar to 
other analyses conducted on TDT, the retrospective nature 
of this analysis fails to account for patients that succumb 
to leukemia before treatment initiation.3,8-12 But as untreated 
AML leads to a dismal outcome, a general assumption can 
be made: patients untreated for an extended period after 
diagnosis encounter a higher before-treatment mortality rate 
compared to those promptly treated. However, by focusing 
on time from diagnosis to treatment, the analysis addresses 
the question whether patients receiving treatment after a 
specific time frame have the same benefits from this ther-
apy as patients who are treated immediately. Based on our 
results, we conclude that a delay in treatment does not re-
sult in an accumulation of risk factors or diminishes therapy 
efficacy and, consequently, does not influence outcome.
In summary, our results show for the first time that TDT has 
no clinically relevant impact on OS in patients with newly 

diagnosed AML treated with venetoclax-based regimen as 
first line therapy. Furthermore, we found no differences in 
terms of treatment safety, EFS or RFS. Therefore, we as-
sume that the antileukemic activity of venetoclax-based 
therapies is independent of the TDT. While our data do not 
suggest an imperative for extensive genetic testing prior to 
initiating AML therapy, delaying treatment, when clinically 
suitable and promising, may enhance outcomes for select-
ed patients, e.g., those harboring targetable lesions and 
reversible comorbidities.
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