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ABSTRACT

Background: Outcomes of acute promyelocytic leukemia (APL)
have significantly improved with the availability of targeted agents. It
remains unclear whether the population-level outcomes of APL have
improved over time. Methods: Using the SEER database, we iden-
tified patients aged $20 years with pathologically confirmed APL
diagnosed in 2000 through 2014 and who were actively followed.
Patients were stratified by diagnosis period into 3 groups (2000–2004,
2005–2009, and 2010–2014) to assess the temporal trends in overall
survival (OS), cause-specific survival (CSS), and other outcomes.
Results: A total of 2,962 patients with a median age of 48 years
(range, 20–96 years) were included. Hispanic patients constituted
21.5% of the cohort and the largest proportion (47.9%) of uninsured
patients. The incidence of APLwas 0.33 cases per 100,000 population
per year. Incidence varied significantly by age, sex, race/ethnicity, and
diagnosis period. Survival was significantly higher for patients di-
agnosed in 2010 through 2014 compared with those diagnosed
in 2005 through 2009 and in 2000 through 2004 (4-year OS,
73.4% vs 65.6% vs 57.3%, respectively; 4-year CSS, 78.3% vs 70.8%
vs 60.8%, respectively). Early mortality improved significantly over
time (2000–2004, 25.3%; 2005–2009, 20.6%; 2010–2014, 17.1%) and
was higher in men and Hispanic patients. According to multivariate
analysis, diagnosis before 2010 and unmarried status were associated
with a higher mortality risk. Uninsured patients had a significantly
higher early mortality without a significant difference in post-30-day
CSS. No significant changes were noted in risk of secondary malig-
nancies. Conclusions: Population-level outcomes of APL have con-
tinued to improve over time. However, significant discrepancies in
disease outcomes continue to exist, highlighting the need for more
research.
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Background
Acute promyelocytic leukemia (APL) is a unique subtype
of acute myeloid leukemia (AML) that is characterized
by chromosomal translocation t(15;17) with fusion of
PML-RARA genes and cell-cycle arrest at the promye-
locyte stage.1 APL represents a hematologic emergency
because of the risk of bleeding from hyperfibrinolysis,
disseminated intravascular coagulation, and thrombo-
cytopenia. The availability of targeted therapies, such
as all-trans retinoic acid (ATRA), arsenic trioxide (ATO),
and other agents, has remarkably transformed the out-
comes of this disorder, with current cure rates exceeding
90%.2–5 However, this result is often a projection of data
from clinical trials that included carefully selected pa-
tients and may not necessarily reflect population-level
survival.6,7 In addition, earlier reported improvements
in the population-level outcomes of APL relied on com-
parisons made between the ATRA era and the pre-ATRA
era, when outcomes were historically poor. For exam-
ple, Chen et al7 used the SEER database to describe
the outcomes of patients diagnosed with APL in 1975
through 2008. Although the investigators showed a sig-
nificant improvement in outcomes over time, the study
included patients starting from the pre-ATRA era.

Recently, several notable advances related to APL
have been observed. These include more reliance on
targeted agents, molecular monitoring with minimal
residual disease (MRD) assessment, effective salvage
strategies, and better supportive care. There is also en-
hanced awareness about early mortality and late com-
plications of APL and strategies to mitigate these
complications. However, whether these advancements
have continued to improve population-level outcomes of
APL over time is unclear. In this study, we used the SEER
database to describe recent trends in incidence, survival,
early mortality, and secondary malignancies in patients
with APL diagnosed in 2000 through 2014.
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Methods
In a retrospective analysis of the SEER database, ICD-0-3
code 9866 was used to identify patients with APL in the
SEER 18 registry (November 2016 submission data),8

which includes the following geographic areas: Alaska
Natives, Atlanta (metropolitan), Connecticut, Detroit
(metropolitan), Hawaii, Iowa, New Mexico, California
excluding SF/SJM/LA, rural Georgia, San Francisco–
Oakland, San Jose–Monterey, Seattle (Puget Sound), Utah,
Kentucky, Los Angeles, Louisiana, New Jersey, and greater
Georgia. The database provided information about pa-
tient demographic characteristics, type of malignancy,
and survival duration; however, it did not provide infor-
mation on patient symptoms, performance status, cyto-
genetics,MRD, treatment drugs, stemcell transplantation,
or other prognostic factors.

Selection criteria for this study included age$20 years
at diagnosis and histologically confirmed APL as the
first primary malignancy. The diagnosis period was
2000–2014. All patients were undergoing active follow-
up. Patient demographic characteristics, insurance
status, diagnosis period, and survival duration were
obtained. Insurance status was reported in the SEER
database starting from 2007. Thus, the relationship be-
tween insurance status and outcomes was evaluated in a
subset of patients with known insurance information.
This research did not involve interaction with human
subjects or the use of any personal identifying infor-
mation, therefore it was exempt from Institutional Re-
view Board approval, and informed consent was not
applicable.

Statistical Methods
Descriptive statistics were used to compare baseline
demographic characteristics. Categorical variables were
compared using a chi-square test. Continuous variables
were compared using an ANOVA F-test and a Wilcoxon
rank sum test. The diagnosis period was divided into
3 equal groups (2000–2004, 2005–2009, and 2010–2014) to
assess the temporal trend in improvement of outcomes
in successive 5-year cohorts.

Incidence
The age-adjusted incidence rate per 100,000 population
per year and the incidence rate ratio (IRR) were calcu-
lated using SEER*Stat software (version 8.3.5), with the
2000 US population as the reference standard.

Early Mortality
Early mortality was defined as death within 30 days
of diagnosis. Logistic regression was used to evaluate
changes in the probability of early death after adjusting
for sex, age, race/ethnicity, marital status, and insurance
status. The impact of age in early mortality analysis was

modeled using a natural cubic spline to avoid strong
assumptions on its effect.

Survival
Overall survival (OS) was calculated as time from di-
agnosis to death from any cause, and patients were
censored if they were alive at last follow-up or end of the
study. Cause-specific survival (CSS) was calculated from
time of diagnosis to death from APL. Patients were
censored if they died of other causes or were alive at last
follow-up or end of the study. Survival probabilities were
computed using the Kaplan-Meier method and com-
pared using the log-rank test. Because of the high
prevalence of early death in APL, a conditional survival
analysis was also performed on patients who did not
experience an early death, starting 1 month after diag-
nosis. Cox proportional hazards (PH) regressionwas used
to conduct a covariate-adjusted analysis of the effect
of cohort on survival. The PH assumption and the
linearity of continuous predictors (age) were assessed
graphically using plots of cumulative sums of martingale
residuals. An initial screening found non-PH effects only
for age at diagnosis, with higher effect during the first
12months of follow-up for CSS (24months for OS). There
were no violations of the linearity assumption. Thus,
the impact of age at diagnosis was modeled using a
piecewise linear effect with separate hazards during the
early (#12 months for CSS, #24 months for OS) and late
(.12 months for CSS, .24 months for OS) follow-up
periods. After these adjustments, no further deviations
from the assumptions were found.

Secondary Cancers
The observed number of secondary cancers in patients
with APL and the expected number in an age-, sex-, and
race-adjusted population were obtained using SEER*Stat
software (version 8.3.5) for each unique diagnosis year
and latency group. The standardized incidence ratio
(SIR) was obtained as the ratio of the observed and
expected values. Poisson regression for the observed counts
with log-transformed expected counts as offset was used to
obtain confidence intervals and estimate SIR ratios (SIRRs)
and P values.

Additional Analyses
The regression models were used to evaluate the re-
lationship between insurance status, survival, and early
death. We performed a breakpoint analysis to deter-
mine whether there was a time point where outcomes
started to improve significantly. The presence of a po-
tential breakpoint in the linear relationship between year
of diagnosis and the outcomes of interest was evaluated.
We obtained an estimate with standard error for each
year within the appropriate regression model (logistic
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for early mortality, PH for CSS, and Poisson for secondary
cancers). Following this, Davies’s test was used in a linear
regression model of the estimates on year using the
inverse squared standard error as weights.9 No signifi-
cant breakpoint was found (supplemental eTable 1,
available with this article at JNCCN.org), with P,.05
indicating statistical significance. Statistical analysis was
performed using SEER*Stat software (version 8.3.5) and
SAS version 9.2 (SAS Institute Inc).8 The “segmented”
R package version 0.5-3 (R Foundation for Statistical
Computing) was used for the breakpoint analysis.

Results

Baseline Characteristics
We identified 2,962 patients with APL who met the study
criteria. Median age of the cohort was 48 years (range,
20–96 years), with most patients aged 40 to 59 years
(40%), male (51.4%), non-Hispanic white (58.7%), and
married (59.9%). Table 1 shows the summary of baseline
characteristics.

Incidence
The overall incidence of APL was 0.33 cases per 100,000
population per year. Table 2 summarizes the variations
in disease incidence by demographic characteristics. The
disease incidence increased significantly with age up to
79 years (IRR range, 1.27–1.61; P,.01) and increased over

the period (IRR range, 1.32–1.35; P,.01). Disease inci-
dence was lower in women (IRR, 0.88; P,.01) compared
with men, whereas it was significantly higher among
Hispanic versus non-Hispanic patients (IRR, 1.26; P,.01).

Survival
Median OS and CSS were not reached. When stratified by
period of diagnosis, 4-year OS was significantly higher for
patients diagnosed in 2010–2014 (73.4%) compared with
those diagnosed in 2005–2009 (65.6%) and 2000–2004
(57.3%) (Figure 1). Similarly, 4-year CSS was significantly
higher for patients diagnosed in 2010–2014 (78.3%)
compared with those diagnosed in 2005–2009 (70.8%)
and 2000–2004 (60.8%) (supplemental eFigure 1). When
the analysis was restricted to patients who did not die
within the first 30 days of diagnosis (ie, those who did
not have early mortality), the improvement in OS and
CSS over time continued to remain significant (Figure 2
and supplemental eFigure 2, respectively). A similar
improvement in survival over time was seen across dif-
ferent age groups and demographic characteristics
(supplemental eFigures 3–10).

Multivariate Analysis of OS and CSS
According to multivariate analysis of post-30-day OS
and CSS, diagnosis in the early periods (2000–2004 and
2005–2009) was associated with significantly higher
mortality comparedwith diagnosis in 2010–2014 (Table 3).

Table 1. Baseline Characteristics

Variable Total, n (%)

Cohort

P Value
2000–2004

n (%)
2005–2009

n (%)
2010–2014

n (%)

Total, n 2,962 756 1,057 1,149

Median age at diagnosis (range), y 48.0 (20.0–96.0) 46.0 (20.0–94.0) 49.0 (20.0–96.0) 49.0 (20.0–92.0)

Age group .62

20–39 y 949 (32.0) 252 (33.3) 324 (30.7) 373 (32.5)

40–59 y 1,184 (40.0) 299 (39.6) 439 (41.5) 446 (38.8)

$60 y 829 (28.0) 205 (27.1) 294 (27.8) 330 (28.7)

Sex .90

Female 1,441 (48.6) 373 (49.3) 513 (48.5) 555 (48.3)

Male 1,521 (51.4) 383 (50.7) 544 (51.5) 594 (51.7)

Race/Ethnicity .23

Hispanic (all races) 637 (21.5) 156 (20.6) 219 (20.7) 262 (22.8)

Non-Hispanic black 314 (10.6) 68 (9.0) 112 (10.6) 134 (11.7)

Non-Hispanic white 1,739 (58.7) 467 (61.8) 630 (59.6) 642 (55.9)

Non-Hispanic other 272 (9.2) 65 (8.6) 96 (9.1) 111 (9.7)

Marital status .04

Married 1,775 (59.9) 481 (63.6) 626 (59.2) 668 (58.1)

Unmarried 1,187 (40.1) 275 (36.4) 431 (40.8) 481 (41.9)
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Unmarried patients had a higher mortality risk, whereas
sex and race were not significant determinants of survival
after adjusting for other demographic characteristics.

Early Mortality
Early mortality improved significantly over time, as il-
lustrated in Figure 3 (2000–2004: 25.3%; 2005–2009:
20.6%; 2010–2014: 17.1%; supplemental eTable 2), and
was affected significantly by increasing age (supple-
mental eFigure 11). In a logistic regression model, factors
such as Hispanic ethnicity and diagnosis in the earlier
periods (2000–2004 and 2005–2009) were associated with
higher risk of earlymortality, whereas women had a lower
risk of early mortality (supplemental eTable 3).

Second Malignancies
When stratified by period of diagnosis, the risk of sec-
ondarymalignancy was not significantly higher compared
with the general population and did not differ significantly
over time (supplemental eTable 4 and eFigure 12).

Insurance Status and Outcomes
When restricted to the period 2007 through 2014 with
available insurance information, the cohort consisted of
1,834 patients, with baseline characteristics summarized
in supplemental eTable 5. Uninsured versus insured
status was associated with a significantly higher early
mortality (supplemental eTable 6). Although OS and CSS

were inferior in uninsured versus insured patients overall,
a conditional survival analysis for patients who survived
.30 days showed that insurance was not a significant
predictor of post-30-day survival (supplemental eTable 7
and eFigures 13–15). Age and marital status remained
significant predictors of post-30-day CSS according to
multivariate analysis (supplemental eTable 7).

Discussion
In this population-based analysis of the most recent
cohort of patients with APL, we found a significant im-
provement in survival and early mortality over time. We
also noted variations in disease incidence and outcomes
by demographic characteristics. One of the remarkable
achievements in acute leukemia has been the im-
provement in outcomes of patients with APL through
several advancements. This began with the discovery of
the PML-RARA mutation and identifying the role of
anthracyclines in the 1970s through the 1980s, followed
by the approval of ATRA and ATO in the 2000s, the de-
velopment of risk-stratified treatment recommendations,
and more recently, the approach of using upfront tar-
geted agents. Several clinical trials and population-based
analyses have demonstrated improved outcomes of pa-
tients with APL treated with ATRA compared with those
treated in the pre-ATRA era.2–7 However, our study has
shown a continued improvement in population-level out-
comes of APL over time. Although these results are en-
couraging, certain disparities related to outcomes continue
to exist. Thus, there is a significant opportunity for more
research with the goal of uniformly improving outcomes.

Our study demonstrated an APL incidence of 0.33
cases per 100,000 population per year, with an increase
over time. Geographic variations in the incidence of APL
have been reported previously, with a higher incidence
in parts of Latin America and stable incidence in
Canada.10,11 However, the reason for these variations is
unclear. In the United States, prior studies by Park et al6
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Figure 1. Overall survival after diagnosis.

Table 2. Disease Incidence

Parameter Incidence Ratea Incidence Rate Ratio

Age

20–39 y 0.27 Ref

40–59 y 0.34 1.27 (1.16–1.38)

60–79 y 0.44 1.61 (1.45–1.77)

$80 y 0.25 0.92 (0.74–1.13)

Sex

Male 0.35 Ref

Female 0.31 0.88 (0.82–0.95)

Race/Ethnicity

Non-Hispanic white 0.31 Ref

Non-Hispanic black 0.32 1.03 (0.91–1.17)

Non-Hispanic other 0.28 0.91 (0.79–1.04)

Non-Hispanic (all races) 0.31 Ref

Hispanic 0.39 1.26 (1.15–1.38)

Diagnosis period

2000–2004 0.27 Ref

2005–2009 0.35 1.32 (1.20–1.45)

2010–2014 0.36 1.35 (1.23–1.49)

aPer 100,000 population per year.
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and Chen et al7 described the incidence of APL to be
approximately 0.18 to 0.23 per 100,000 population, with
increased incidence over time.

Although the reason for increasing incidence over
time is unclear, it could be related to multiple factors,
including heightened awareness, diagnostic accuracy,
and better reporting and capturing of new cases, in
addition to host factors such as obesity, which has been
associated with APL.12 Hispanic patients constituted
21.5% of the study cohort and had a higher disease in-
cidence, similar to earlier reports showing increased
incidence of APL and acute lymphoblastic leukemia in
this population.13,14 The etiology for this variation in
incidence by sex and race/ethnicity remains unclear.
Genetic differences in the types of PML-RARA fusion in
Hispanic patients have been previously described,15,16

raising the possibility of underlying genetic and envi-
ronmental factors that could predispose to APL.

This study showed an incremental improvement in
survival of patients with APL over time, likely reflecting a
change in practice with the incorporation of targeted
therapies, better supportive care, more effective disease
monitoring, and improved management of complica-
tions. However, population-based outcomes remained
inferior, with a 4-year OS rate of 66.1% compared with
rates of 86% to 95% reported in clinical trials.3–5 In ad-
dition to age, we demonstrated the role of nonbiological
factors, such as marital and insurance status, in influ-
encing APL outcomes. Marital status influenced survival,
and insurance status was noted to be a significant
predictor of early mortality but was not significant for
post-30-day survival. Given the limitations of the SEER
database, with regard to the availability of information
on treatment received or initial presentation, it is diffi-
cult to pinpoint a particular cause for these differences.
Factors such as delayed presentation or the inability to
receive timely therapy or complete therapy in the un-
insured cohort could have led to these differences. Earlier
studies illustrated that nonbiological factors, such as a
support system and access to care, are important pre-
dictors of outcomes inmanymalignancies.17–19 Our study
uniquely highlighted the importance of these factors in
APL, an otherwise curable disease. We did not find any
significant changes in survival by race and sex, although
earlymortalitywas found to behigher inmenandHispanic
patients. Studies in APL and AML have shown varying
results regarding the influence of sex and race on disease
outcomes.6,20–22 In our study, Hispanic patients constituted
the largest proportion of patients (47.9%) in the uninsured
cohort. Lack of insurance could have influenced their risk

Table 3. Multivariate Analysis of Post-30-Day OS and CSS

Parameter

OS (n52,356) CSS (n52,356)

Point Estimate 95% CI Point Estimate 95% CI

Period

2000–2004 vs 2010–2014 2.56 1.93–3.39 3.02 2.19–4.15

2005–2009 vs 2010–2014 1.69 1.28–2.23 1.80 1.31–2.47

Sex

Female vs male 0.85 0.69–1.04 0.83 0.66–1.06

Race/Ethnicity

Hispanic (all races) vs non-Hispanic white 1.02 0.76–1.37 1.05 0.76–1.45

Non-Hispanic black vs non-Hispanic white 1.07 0.76–1.50 1.06 0.72–1.55

Non-Hispanic other vs non-Hispanic white 1.04 0.72–1.49 0.92 0.60–1.42

Marital status, unmarried vs married 1.51 1.22–1.86 1.46 1.15–1.86

Age

Effect in first 24mo for OS and first 12mo for CSS 1.72 1.59–1.87 1.83 1.66–2.03

Effect beyond 24 mo for OS and 12 mo for CSS 1.41 1.22–1.63 1.27 1.12–1.44

Abbreviations: CSS, cause-specific survival; OS, overall survival.
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Figure 2. Overall survival after 30 days from diagnosis.
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of early mortality, similar to earlier reports showing
insurance-related disparities in access to care.17,23 Al-
though APL outcomes have improved over time regardless
of age group, it is important to continue research efforts to
address these discrepancies and improve outcomes.

Early mortality and secondary malignancies are known
to affect the prognosis of APL adversely. Early mortality
results from complications, such as hemorrhage, dif-
ferentiation syndrome, and infections. Early mortality
rates vary from 6% to 8% in clinical trials, 19% to 26% in
single-institution studies, and up to 30% in population-
based studies.6,11,24–26 Early mortality was also higher in
the pre-ATRA era compared with the ATRA era, although
further studies have shown no significant improvement.6,26

Over time, awareness of these complications has increased
among clinicians, and advances have been made in pro-
phylactic strategies. Our study showed a significant im-
provement in early mortality over time, and demonstrated
the role of factors such as age, sex, race/ethnicity, and
insurance status in influencing early mortality. Similarly,
Ho et al27 recently demonstrated an improvement in early
mortality in California. In that study, 30-day mortality in
1999 through 2002 was 33.3% and decreased to 22.74% for
the period of 2011 through 2014 (P,.01). Our data are
limited by lack of information on elements such as treat-
ment setting (academic vs community hospitals), interval
between symptomonset and treatment initiation, andother
disease-related factors that could affect outcomes. With
regard to the risk of secondary malignancies, our study did

not find any significant variation over time among patients.
Although the earlier approach of using anthracycline-based
therapy poses a risk of secondary malignancy, the avail-
ability of chemotherapy-free frontline regimens could po-
tentially lower this risk. The follow-up time in the most
recent cohort (2010–2014) was relatively short and needs to
be addressed in future studies with longer follow-up.

Limitations of our study include its retrospective design
and lack of information on drugs received and factors such
as leukocyte count, MRD status, comorbidities, and ther-
apies like stem cell transplantation. However, our study
provides themost updated, real-world information on the
incidence and outcomes of a large cohort of patients with
APL from a national population-based registry. Although
outcomes of APL have improved over time, outcomes of
non-APL AML have remained poor in general. Given the
approval of novel agents for AML in recent years, outcomes
are likely to improve in the upcoming years and should
be investigated in future studies.

Conclusions
The population-level outcomes of APL have continued to
improve over time in the United States. This improvement
suggests the clinical impact of targeted therapies, early
diagnosis, appropriate management of complications,
and advanced treatment approaches. Still, significant dif-
ferences in disease incidence and survival, influenced by
nonbiological factors, continue to exist, highlighting the
need for continued research to address these discrepancies.
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eFigure 12. Trends in secondary malignancy over time.
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eTable 2. Early Mortality

Variable
Total
n (%)

Cohort

P Value
2000–2004

n (%)
2005–2009

n (%)
2010–2014

n (%)

Total, n 2,962 756 1,057 1,149

Early mortality

No 2,356 (79.5) 565 (74.7) 839 (79.4) 952 (82.9) ,.01

Yes 606 (20.5) 191 (25.3) 218 (20.6) 197 (17.1)

eTable 3. Logistic Regression Model Estimates for Probability of Early Death

Predictor
(N52,962) OR

Wald Lower 95%
CL for aOR

Wald Upper 95%
CL for aOR P Value

Overall
P Value

Cohort

2000–2004 vs 2010–2014 1.75 1.38 2.22 ,.01 ,.01

2005–2009 vs 2010–2014 1.28 1.02 1.60 .03

Marital status

Unmarried vs married 1.05 0.86 1.28 .64 .64

Race/Ethnicity

Hispanic (all races) vs non-Hispanic white 1.50 1.18 1.92 ,.01 .01

Non-Hispanic black vs non-Hispanic white 1.08 0.78 1.50 .63

Other non-Hispanic vs non-Hispanic white 1.00 0.70 1.41 .98

Sex

Female vs male 0.82 0.68 0.99 .04 .04

Age (spline) ,.01

Abbreviations: aOR, adjusted odds ratio; CL, confidence limit.

eTable 4. Risk of Secondary Malignancy

Cohort Observed Expected SIR 95% CI
Overall
P Value SIRR 95% CI

P Value vs
2000–2004

2000–2004 33 31.85 1.04 0.74–1.46 .74

2005–2009 32 30.30 1.06 0.75–1.49 1.02 0.63–1.66 .93

2010–2014 12 8.94 1.34 0.76–2.36 1.30 0.67–2.51 .44

Abbreviations: SIR, standardized incidence ratio; SIRR, SIR ratio.

eTable 1. Test for Presence of Breakpoints in Effect
of Calendar Year on Outcomes

Outcome P Value

Cause-specific survival .25

Early death .82

Secondary cancer .22
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eTable 5. Baseline Characteristics of Patients With Known Insurance Status

Variable
Total
n (%)

Insured
n (%)

Uninsured
n (%) P Value

Total, N 1,834 1,740 94

Median age at diagnosis (range), y 49.0 (20.0–93.0) 49.0 (20.0–93.0) 41.5 (20.0–74.0)

Age group ,.01

20–39 y 584 (31.8) 541 (31.1) 43 (45.7)

40–59 y 731 (39.9) 692 (39.8) 39 (41.5)

$60 y 519 (28.3) 507 (29.1) 12 (12.8)

Sex .01

Female 886 (48.3) 852 (49.0) 34 (36.2)

Male 948 (51.7) 888 (51.0) 60 (63.8)

Race/Ethnicity ,.01

Hispanic (all races) 401 (21.9) 356 (20.5) 45 (47.9)

Non-Hispanic black 202 (11.0) 187 (10.7) 15 (16.0)

Non-Hispanic white 1,053 (57.4) 1,025 (58.9) 28 (29.8)

Non-Hispanic other 178 (9.7) 172 (9.9) 6 (6.4)

Marital status .21

Married 1,070 (58.3) 1,021 (58.7) 49 (52.1)

Unmarried 764 (41.7) 719 (41.3) 45 (47.9)

Early mortality ,.01

No 1,498 (81.7) 1,437 (82.6) 61 (64.9)

Yes 336 (18.3) 303 (17.4) 33 (35.1)

eTable 6. Logistic Regression Model of Insurance Impact on Probability of Early Death

Predictor
(N51,834) OR

Lower 95% Wald
CL for aOR

Upper 95% Wald
CL for aOR P Value

Overall
P Value

Insurance

Uninsured vs insured 3.68 2.30 5.90 ,.01 ,.01

Married

Unmarried vs married 0.97 0.74 1.26 .81 .81

Race/Ethnicity

Hispanic (all races) vs non-Hispanic white 1.17 0.84 1.63 .36 .78

Non-Hispanic black vs non-Hispanic white 1.16 0.76 1.75 .49

Other non-Hispanic vs non-Hispanic white 1.05 0.68 1.63 .81

Sex

Female vs male 0.98 0.77 1.27 .90 .90

Age (spline) ,.01

Abbreviations: aOR, adjusted odds ratio; CL, confidence limit; OR, odds ratio.
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eTable 7. Cox Regression Model of Insurance Impact on Post-30-Day Cause-Specific Survival

Parameter
(N51,498) Point Estimate

Lower 95%
Wald CL

Upper 95%
Wald CL P Value

Sex, female vs male 0.72 0.50 1.03 .07

Hispanic (all races) vs non-Hispanic white 1.22 0.74 1.99 .42

Non-Hispanic black vs non-Hispanic white 0.95 0.51 1.76 .87

Other non-Hispanic vs non-Hispanic white 1.29 0.74 2.24 .36

Unmarried vs married 1.76 1.23 2.52 ,.01

Uninsured vs insured 1.05 0.38 2.90 .91

Age at diagnosis, first 12 mo 2.03 1.75 2.36 ,.01

Age at diagnosis, after 12 mo 1.37 1.12 1.67 ,.01

Abbreviation: CL, confidence limit.
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