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Abstract
Background: Given the dearth of data regarding the time to treatment initiation 
(TTI) in the palliative setting, and its impact on survival outcomes, we sought to 
determine TTI in a real-world cohort of metastatic colorectal cancer (mCRC) and 
metastatic pancreatic cancer (mPC) patients and evaluate the impact of TTI on 
real-world survival outcomes.
Methods: We collected survival and treatment data for mCRC and mPC from 
the Flatiron Health electronic health records (EHR) derived database. We divided 
TTI into 3 categories: < 2 weeks, 2–< 4 weeks, and 4–8 weeks, from diagnosis to 
first-line therapy. Outcome measures were median TTI, real-world overall sur-
vival (RW-OS) based on TTI categories by Kaplan–Meier method, and impact of 
TTI on survival using cox proportional hazard models.
Results: Among 7108 and 3231 patients with mCRC and mPC treated within 8 weeks 
of diagnosis, the median TTI were 28 days and 20 days. Median RW-OS for mCRC was 
24 months; 26.9 months versus 22.6 and 18.05 months in the 4–8-week, 2–< 4 week 
(control) and < 2-week groups, respectively (p < 0.0001). For mPC, median RW-OS 
was 8 months, without significant difference in RW-OS among the groups (p = 0.05). 
The 4–8-week group was associated with lower hazard of death (HR 0.782, 95% CI 
0.73–0.84, p < 0.0001) and the < 2-week group was associated with a higher hazard of 
death (HR 1.26, 95% CI 1.15–1.38, p < 0.0001) in mCRC. The 4–8-week group was as-
sociated with lower hazard of death for mPC (HR 0.88, 95% CI 0.8–0.97, p = 0.0094).
Conclusion: In a real-world cohort of patients treated within 8 weeks of diag-
nosis, and with the limitations of a retrospective study, later TTI did not have a 
negative impact on survival outcomes in mCRC and mPC.
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1   |   BACKGROUND

Cancers of the gastrointestinal (GI) system are responsible 
for a substantial proportion of the cancer burden, globally 
and in the United States (US).1 Together, colorectal cancer 
(CRC) and pancreatic cancer (PC) represent 11% of all new 
cancer diagnosis in the United States, and about 17% of all 
cancer-related deaths in men and women in the US.2 About 
60%–70% of patients with PC present with incurable (locally 
advanced and metastatic disease); and majority of patients 
with initially resectable tumors will develop recurrence and 
become incurable.3–5 On the other hand, colorectal cancer 
is curable in 70%–80% who present at an earlier stage.6–8 
Nevertheless, up to 40% of these patients may develop re-
current disease and overall survival is estimated at only 
about 30 months in patients with unresectable disease.9–12

Based on our understanding of tumor kinetics and the 
natural history of cancer, prompt initiation of therapy is en-
couraged to obtain optimal survival.13–16 Delay in the initia-
tion of treatment is distressing to patients and physicians, and 
worldwide, health networks and organizations are dedicated 
to reducing these delays. In the US, the Institute of Medicine 
designated timeliness in the delivery of care as a core tenet for 
assessing effective care delivery.17 The impact of delay in can-
cer diagnosis, surgical intervention, and initiation of adjuvant 
therapy on overall survival has been extensively documented 
in the literature for both CRC and PC.18–26 In summary, early 
initiation of adjuvant therapy appears to be associated with 
improvement in OS in CRC while the impact remains unclear 
in PC, although the weight of evidence suggests that the tim-
ing of adjuvant therapy may not be as important as actually 
administering/receiving adjuvant therapy in PC. Regardless, 
in the metastatic setting, where the goal of treatment is palli-
ative, there is a scarcity of data to guide physician-patient in-
teractions around decision making about the optimal time to 
treatment initiation (TTI), especially its impact on survival in 
mCRC and mPC. This problem recently became more mani-
fest at the height of the COVID-19 pandemic which disrupted 
health care delivery, and forced institutions to provide cancer 
care on a tier-system basis27,28 with little foundational data to 
guide recommendations in the palliative setting.

We therefore accessed a real-world database for a con-
temporary population of patients with advanced CRC and 
PC to determine TTI in a population-based cohort, and to 
assess the impact of TTI on survival in the real world.

2   |   MATERIALS AND METHODS

2.1  |  Data source

This study used the nationwide de-identified 
Flatiron Health longitudinal electronic health record 

(EHR)-derived database. During the study period, the 
de-identified data originated from ~ 280 US cancer clin-
ics (~ 800 sites of care). The Flatiron Health database is 
a longitudinal database which includes de-identified 
patient-level structured and unstructured data, curated 
via technology-enabled abstraction.29,30 Community on-
cology practice settings make up majority of patients in 
the database. In the CRC and PC cohort, data about date 
of initial diagnosis of disease (for recurrent/progressive 
disease), and date of diagnosis of metastatic disease are 
collected separately. Therefore, these two variables were 
available for patients in our cohort who had recurrent 
CRC or PC. Institutional Review Board approval of the 
study protocol was obtained prior to study conduct, and 
included a waiver of informed consent.

2.2  |  Patient population

Based on a diagnosis date between January 2013 and April 
2020, we selected patients with mCRC and mPC (de-novo 
metastatic disease and recurrent disease) who received 
at least one line of systemic therapy within 8 weeks of di-
agnosis of metastatic disease. We selected CRC and PC 
because they occupy opposite ends of the spectrum of 
aggressiveness and survival outcomes in GI malignan-
cies in the US. These are also commonly treated cancers, 
and overall, since around 2010, the first line therapeutic 
options for both cancers in the US have been stable. We 
excluded patients who had 1st line therapy documented 
before date of diagnosis of metastatic disease, those who 
received 1st line therapy after 8 weeks of diagnosis of met-
astatic disease, and patients with missing variables which 
may impact TTI and survival.

2.3  |  Exposure

TTI was defined as time from the date of diagnosis to 
receipt of any 1st line systemic therapy for mCRC or 
mPC as documented by the facility. Approximately 70% 
of patients received what would be considered standard 
1st line treatment regimen (single agent and combina-
tion agents) based on NCCN recommendations for the 
period 2014–2020. We hypothesized that most patients 
in the real-world would be treated within 4 weeks of 
diagnosis, and divided TTI into 3 categories (less than 
2 weeks, 2–< 4 weeks, and ≥ 4 weeks). Following initial 
review of the data, the > 4-week category was divided 
into 4–8 weeks and > 8 weeks. Thirty-four percent and 
17% of the mCRC and mPC cohorts respectively re-
ceived 1st treatment > 8 weeks. This subgroup was re-
moved from the final analysis because of our doubts 
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about the veracity of receiving 1st line therapy for meta-
static disease more than 8 weeks after diagnosis in the 
US. We included TTI categories (< 2 weeks, 2–< 4 weeks 
and 4–8 weeks) in our final analysis.

2.4  |  Variables of interest

We collected clinical demographics, including age at diag-
nosis, race and sex, date of diagnosis, and insurance sta-
tus; Insured (Medicare, Medicaid and Private Insurance) 
versus Other (Self Pay, Patient Assistance Programs, 
Workers Compensation, ‘Other Payer Unknown, Other 
Government Program) The American Joint Committee 
on Cancer (AJCC) clinical stage at initial diagnosis (for 
recurrent disease) was also abstracted. The date of receipt 
of first line systemic therapy, the type of therapy received, 
date of progression, date of receipt of second line therapy, 
date of death was also collected. Patients were censored 
at the time of death or at date of last follow-up visit which 
is defined as latest date of end of treatment line date and 
last visit date.

2.5  |  Outcome measures

The primary outcomes were to determine the TTI in a 
real-world cohort of mCRC and mPC, RW- OS of pa-
tients in each TTI category and to evaluate the impact 
of TTI (based on the 3 defined categories) on RW-OS. 
To account for the immortal period between diagnosis 
and initiation of therapy, we also explored the impact 
of TTI on post-chemotherapy overall-survival (PC-OS), 
defined as the date from initiation of first line therapy to 
date of death. Furthermore, we sought to determine fac-
tors that affected TTI. We hypothesized that initiating 
therapy early (< 2 weeks TTI) would not significantly 
impact RW-OS.

2.6  |  Statistical analysis

Demographics and clinical characteristics for the eligible 
patients were presented by TTI groups. ANOVA or chi-
squared test was used to compare these characteristics 
among TTI groups. We used adjusted and unadjusted 
multinomial logistic regression model to evaluate the as-
sociation of demographic and clinical factors with TTI. 
The probability of OS and PC-OS by TTI groups were esti-
mated by using Kaplan–Meier survival analysis. Log rank 
tests were employed to determine if there is statistically 
significant association between the survival probabilities 
based on TTI groups. To estimate the effect of TTI groups 

on OS, cox proportional hazard models were performed. 
These were adjusted by demographics and clinical fac-
tors. The 2–< 4 weeks TTI category was considered the 
control group for comparisons. Statistical analyses were 
performed for mCRC and mPC patients separately by uti-
lizing SAS 9.4(SAS institute). Statistical significance was 
defined at p < 0.05. Little's test was performed to deter-
mine if there is no relationship between the missingness 
of the data and any values, observed or missing (Missing 
Completely at Random, MCAR). Multiple imputation 
analysis was applied for missing data sensitivity analy-
sis. PROC MI and PROC MIANALYZE SAS procedures 
were performed to generate 10 imputed data by using a 
separate conditional distribution for each imputed vari-
able and to generate valid statistical inference about esti-
mations by combining results from 10 complete data sets. 
The primary analysis result was compared with the com-
bined result and confirmed that the presented estimations 
(complete data analysis) are not sensitive to missing data.

3   |   RESULTS

3.1  |  Population characteristics

After applying exclusion criteria (Figure 1), we included 
10,339 patients in the final analysis (7108 with mCRC 
and 3231 with mPC). The median age of patients with 
mCRC was 64 years (range 20–85) and 68 years for mPC 
(range 26–85). Fifty-six percent (56%) of patients in both 
groups were male, and majority were white, (70% mCRC, 
74% mPC). Only 8% in the mCRC group and 5% in the 
mPC cohort identified as Hispanic/Latino. Table 1 sum-
marizes key demographic and clinical characteristics. 
The median TTI was 28 days for mCRC and 20 days for 
mPC (eFigure 1). Majority of mCRC in our analysis were 
in the 4–8-week TTI category (50%), whereas most pa-
tients with mPC were treated within 2–< 4 weeks (43%) 
(eTable 1).

3.2  |  Factors associated with TTI

On univariate analysis for mCRC (eTable 2), using the 
2–< 4-weeks TTI as the control, patients who identified 
as Hispanic/Latinos were more likely to be treated at 
4–8 weeks compared to whites (OR 1.29, 95% CI 1.06–1.58, 
p = 0.01). In addition, females were more likely than males 
to fall into the 4–8-weeks TTI category (OR 1.15, 95% CI 
1.04–1.28, p = 0.0076). As expected, patients with recur-
rent CRC (Stage I-III at initial diagnosis) were more likely 
to receive 1st line treatment in less than 2 weeks (OR 1.77, 
95% CI 1.53–2.04, p < 0.0001). These factors remained 



      |  3491GBOLAHAN et al.

significant on multinomial logistic regression modeling 
(Table 2). Interestingly, patients with ECOG performance 
status 1 (OR 1.24, 95% CI 1.06–1.45, p = 0.006) and 2 (OR 
1.32, 95% CI 1.04–1.67, p =  0.02) were more likely than 
those with ECOG 0 to receive 1st line treatment in less 
than 2 weeks (Table 2).

For mPC, univariate analysis (eTable 3) suggested that 
the odds of Blacks receiving 1st line treatment < 2 weeks 
was less than Whites receiving treatment within the same 
TTI category (OR 0.67, 95% CI 0.5–0.92, p = 0.013). Females 
were also more likely than males to be treated within 
4–8-week TTI (OR 1.19 95% CI 1.002–1.4, p = 0.048), and 
those with recurrent disease (Stage I and II at initial diag-
nosis) were more likely to receive treatment in < 2 weeks 
(OR 1.75 95% CI 1.42–2.16, p < 0.0001).

With multinomial logistic regression, only Black race 
and stage at initial diagnosis remained associated with 
TTI (Table 2).

3.3  |  Survival outcomes

The median RW-OS for all patients with mCRC (n = 7108) 
was 24 months. The median RW-OS in this analysis was 
highest in the 4–8 week TTI (26.9 months), compared to 
22.6 months in the 2–< 4-week TTI group and 18.05 months 
for those treated in < 2 weeks (p < 0.0001) (Figure 2A). Post-
chemotherapy OS was lower across the categories but re-
mained highest in the 4–8-week TTI group (25.5 months 
vs. 22 months in the 2–< 4-week TTI group, p < 0.0001) and 
lowest in the < 2-weeks TTI group (Figure 2B).

For mPC, median OS for the entire cohort (n = 3231) 
was 8 months. There was no statistically significant dif-
ference among the different TTI groups (p  =  0.05), al-
though median OS was nominally higher (9  months) 
in the 4–8-week category compared to 8 months in the 
< 2 weeks and 2–< 4-week TTI groups (Figure 2C). There 
was also no difference in PC-OS (p = 0.88) among the dif-
ferent groups (7.8 months vs. 7.5 months vs. 7.8 months) 
(Figure 2D).

3.4  |  Impact of TTI on survival

Cox regression model for adjusted hazards for death was 
performed to determine the impact of TTI categories on 
OS (Table  3). After adjusting for other clinical and de-
mographic factors in the model, the 4–8 weeks TTI was 
associated with a lower hazard of death (HR 0.782, 95% 
CI 0.73–0.84, p < 0.0001) compared to the 2–< 4 weeks 
group. Conversely, the < 2-week group was associated 
with a higher hazard of death (HR 1.26, 95% CI 1.14–1.38, 
p < 0.0001) for patients with mCRC. The pattern was simi-
lar for PC-OS (eTable 4).

In mPC, despite similar RW-OS (and PC-OS) numbers 
for the three treatment categories, the cox regression model 
suggested that the 4–8 weeks TTI category was associated 
with a lower hazard of death (HR 0.88, 95% CI 0.8–0.97, 
p  =  0094). However, compared to the 2–< 4 weeks TTI, 
the < 2 weeks TTI was not associated with an increased 
or decreased hazard of death (HR 1.05, 95% CI 0.95–1.15, 
p = 0.33).

F I G U R E  1   Flow diagram of 
patients included in the analysis. mCRC: 
metastatic colorectal cancer, mPC: 
metastatic pancreatic cancer, ECOG PS: 
Eastern Cooperative Oncology Group 
Performance Status.
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4   |   DISCUSSION

There is no rigorously defined threshold for the optimal 
TTI for mCRC and mPC. While this may elicit the obvious 
‘the earlier, the better’ response, the question is not trivial, 
to the patient or the oncology team. Furthermore, there is 
limited data on factors that affect TTI and the impact of 
TTI on survival in patients with metastatic GI malignan-
cies. We report a median TTI of 28 days in a real-world co-
hort of patients with mCRC and 20 days for patients with 
mPC who received treatment within 8 weeks of diagnosis 
of metastatic disease. Although there were some dispari-
ties in TTI for mCRC and mPC, our data suggests that 
initiating therapy within 2 weeks of diagnosis, was not as-
sociated with improved survival outcomes in the popula-
tion analyzed, and later treatment in 4–8 weeks, was not 
detrimental to outcomes.

To our knowledge, this is the largest study to assess the 
TTI in the metastatic setting for CRC and PC in the United 
States. Lee and colleagues reviewed a large database of 
Taiwanese patients with Stage I through Stage IV CRC. 
They recommended an optimal TTI of 30 days for all stages 
of CRC. This was based on worse survival among patients 
treated at 31–150 days from diagnosis. In their study, 90% of 
patients were treated within 30 days. This is in contrast with 

our data where 50% received 1st line therapy 4–8 weeks 
after diagnosis. Although they did not provide further 
granularity within the 30-day period, they provide a useful 
benchmark for TTI.31 Another hospital-based dataset from 
Taiwanese investigators reported a median TTI of 14 days 
(range 0–163) for mPC. Almost 50% of the 838 patients in 
this cohort received first line therapy within 2 weeks of di-
agnosis.32 In our US cohort, the corresponding proportion 
was 30%, with about 70% receiving first line therapy within 
4 weeks of diagnosis. This is similar to a French cohort 
where 50% of patients received therapy for PC (all stages in-
cluded) within 29 days of diagnosis.33 Given the aggressive 
nature of the disease and the poor overall survival, it is not 
surprising that mPC is treated more urgently than mCRC.

In mCRC, patients who identified as Hispanics tended 
to be treated within the latest TTI category. The real signifi-
cance of this is unclear because only about 8% (n = 541) of 
patients were identified as Hispanic/Latino. Because 50% of 
patients with mCRC were treated in 4–8 weeks, it would not 
be unusual for the small Hispanic population size to fall into 
the largest TTI category. Nevertheless, other investigators 
have previously reported that Hispanic status increased the 
likelihood of delay in treatment initiation in CRC compared 
to Whites. Of note, only 14% of patients in that analysis 
had Stage IV CRC, with only 1.4% of the CRC population 

F I G U R E  2   Kaplan–Meier overall survival curves for patients with metastatic colorectal cancer and pancreatic cancer according to time 
to treatment initiation. (A) Overall survival for metastatic colorectal cancer from date of diagnosis of metastatic disease. (B) Overall survival 
for metastatic colorectal cancer from date of initiation of treatment (post chemotherapy overall survival). (C) Overall survival for metastatic 
pancreatic cancer from date of diagnosis of metastatic disease. (D) Overall survival for metastatic pancreatic cancer from date of initiation of 
treatment (post chemotherapy overall survival)
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identified as Hispanic.34 Racial disparities in CRC treatment 
and outcomes have been extensively documented with 
Blacks showing persistently worse outcomes compared to 
Whites.35,36 Differences in TTI in the curative setting have 
also been described,37,38 although when socioeconomic bar-
riers to accessing medical care, including insurance cover-
age, are removed, as occurs in patients treated within the 
Military Health System (MHS), the racial differences in TTI 
are no longer apparent.39 In our dataset, there was no signifi-
cant difference in TTI for mCRC between Blacks and Whites. 
This was not the case however, in the mPC cohort, where 
Blacks were less likely to be treated within the < 2 weeks cat-
egory compared to Whites. We also found that TTI was not 
significantly affected by health insurance status. This was 
surprising as we expected a delay in TTI for those without 
traditional insurance. In this data set, almost 90% of patients 
had health insurance benefits through Medicare, Medicaid, 
or a private insurer. This number is consistent with the lit-
erature,40,41 so it is unlikely that our decision to exclude pa-
tients who did not have treatment documented within eight 
weeks of diagnosis significantly reduced the numbers of 
those who were uninsured, (or had non-traditional health 
insurance) and required financial assistance.

A major highlight of this study was the impact of 
TTI on OS. Compared to the control TTI category, the 
< 2 weeks TTI group was associated with worse survival 
outcomes in mCRC, and there was an increased haz-
ard of death within this group in mPC. This was in line 
with the hypothesis for this study, previously described 
as a waiting time paradox.42 Oncologists may expedite 
the treatment of ailing patients, and tailor the standard 
management plan to accommodate their relative frailty. 
Conversely, more robust patients are more likely to re-
ceive the full suite of necessary diagnostic, palliative, and 
treatment procedures thus ‘delaying’ treatment. The fact 
that mCRC patients judged to have an ECOG PS 1 or 2 
were more likely to be treated within the < 2-week period 
may indirectly lend some credence to this observation. 
Importantly, despite ECOG PS 1 and 2 being associated 
with higher odds of receiving treatment within 2 weeks 
in mCRC, as expected, higher ECOG PS was associated 
with a higher hazard of death (Table  3). The 4–8-week 
TTI category in mCRC was paradoxically associated 
with better survival outcomes compared to control, with 
lower hazard of death. Again, the argument above may 
explain some of this paradox. In addition to patient- and 

T A B L E  3   Cox Proportional Hazards Model for Overall Survival from time of diagnosis of metastatic disease

Colorectal cancer Pancreatic cancer

Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value

Time to treatment initiation

< 2 weeks versus 2–4 weeks 1.256 (1.145, 1.379) < 0.0001 1.048 (0.954, 1.152) 0.327

4–8 weeks versus 2–4 weeks 0.782 (0.728, 0.839) < 0.0001 0.881 (0.801, 0.969) 0.0094

Agea 1.017 (1.014, 1.02) < 0.0001 1.008 (1.004, 1.012) 0.0003

Race

Blacks versus White 1.149 (1.037, 1.272) 0.0079 1.022 (0.889, 1.174) 0.7588

Hispanic/Latino versus White 0.933 (0.815, 1.068) 0.3154 0.974 (0.807, 1.174) 0.7793

Other versus White 1.072 (0.971, 1.182) 0.1671 1.025 (0.904, 1.162) 0.7035

Sex

Female versus Male 0.973 (0.914, 1.037) 0.4046 0.890 (0.822, 0.963) 0.0038

Insurance statusb

Insured versus Other 1.173 (1.060, 1.299) 0.0021 1.188 (1.05, 1.344) 0.0064

ECOG performance status

ECOG 1 versus 0 1.428 (1.332, 1.532) < 0.0001 1.297 (1.185, 1.420) < 0.0001

ECOG 2 versus 0 2.447 (2.215, 2.703) < 0.0001 1.998 (1.772, 2.252) < 0.0001

ECOG 3 or more versus 0 4.51 (3.776, 5.387) < 0.0001 2.508 (2.018, 3.116) < 0.0001

Stage at initial diagnosisc

Resectable versus unresectable 0.780 (0.729, 0.835) < 0.0001 0.847 (0.765, 0.937) 0.0013
aAge at diagnosis of metastatic disease.
bAny documentation of insurance status, Insured (Medicare, Medicaid, and Private Insurance), Other (Self Pay, Patient Assistance Programs, Workers 
Compensation, Other Payer Unknown, Other Government Program).
cStage of disease at initial diagnosis. Resectable disease (Stages I–III for colorectal cancer, Stages I and II for pancreatic cancer) ECOG: Eastern Cooperative 
Oncology Group.
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treatment-related factors that contribute to disease out-
come, the impact of the biology of the cancer on over-
all outcomes may be under-appreciated, as suggested 
by Esserman and colleagues.43 In the metastatic setting, 
where cancer is always present, and treatment ongoing, 
it is likely that disease biology, independent of its mod-
ification by treatments, plays a role to varying degrees, 
in determining survival. It is notable that in the more 
aggressive mPC, outcomes were uniformly dismal, with-
out a notable difference in the survival numbers across 
the TTI categories. Similarly, in the adjuvant setting, TTI 
does not appear to impact survival in PC.24,44 Overall, it is 
quite plausible that what we have captured as TTI in this 
analysis, may itself be a surrogate for oncologists' view of 
the clinical status of the patient, and aggressiveness (per-
ceived and real) of the disease at the time of diagnosis.

5   |   LIMITATIONS

Although this was a large real-world data set, we ex-
cluded about 60% of the patients in both cohorts due 
to missing information. We performed tests to confirm 
that these results are not sensitive to missing data. More 
importantly, patients who received treatment after 
8 weeks (17%–34% of those with otherwise complete 
data for analysis) were excluded from the final analy-
sis. The Flatiron Health database has a 90-day gap rule 
to exclude patients without a documentation of activ-
ity (treatment or other) in their EHR during the first 
90 days after diagnosis. This is standard practice for 
publications that have used this database.45,46 We also 
thought it would be unusual to not start palliative intent 
therapy within 60 days in the US, and we set the 8-week 
benchmark as a reasonable compromise for starting pal-
liative intent therapy in the real-world in the US. The 
Flatiron Health database 90-day gap rule likely takes 
this into consideration. Patients captured as receiving 
1st line therapy after 90 days may have started therapy 
at a facility outside the Flatiron database, then contin-
ued treatment at a facility within the database, 90 days 
after diagnosis. To buttress this point, for those excluded 
because they received treatment > 8 weeks after diagno-
sis, in the mCRC cohort, the median TTI was 106 days, 
and 113 days for mPC. The median OS were 32.3 months 
and 14.8 months, respectively (data not shown). Given 
that median survival for untreated mPC is less than 
three months,47,48 the reasoning behind the 90-day gap 
rule is sound and our exclusion of these patients from 
final analysis is also justified. We recognize that this se-
verely limits the generalizability of our data, but we do 
not think it is proper to include data with questionable 
veracity in our analysis. On the other hand, about 70% of 

patients in the database, who had complete data related 
to this analysis (and fit inclusion and exclusion param-
eters) were included in this analysis,

In addition, we did not have information about the 
number and variety of organs involved with metastasis, and 
whether patients first received chemotherapy in the inpa-
tient setting or otherwise as these data are not available in 
the database. These may be more objective correlates for 
clinical fitness, and aggressiveness of disease, at time of di-
agnosis than age or ECOG performance status and would 
have provided more robust argument for the wait time par-
adox hypothesis. We note that investigators have reported 
the impact of referral to academic centers on treatment ini-
tiation delay, and the impact of treatment at such centers 
on treatment outcomes.16,43 We did not think it was neces-
sary to investigate this disparity, as such, we did not include 
data on treatment facility type. Of note, most patients in the 
Flatiron Health database originate from community on-
cology settings; relative community/academic proportions 
may vary depending on study cohort.

6   |   CONCLUSIONS

This real-world data analysis, limited to those who initi-
ated treatment within 60 days of diagnosis suggests that in 
mCRC and mPC, later TTI (up to 8 weeks) may not have 
a detrimental effect on real-world survival outcomes. Our 
analysis, with the limitations of a retrospective study, pro-
vides real-world data for physicians, patients, and patient 
advocates that may ameliorate some of the anxiety related 
to the necessary waiting period between diagnosis and ini-
tiation of therapy.
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