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ABSTRACT

Background. New treatment options and supportive care
measures have greatly improved survival of patientswith non-
Hodgkin lymphoma (NHL) butmay not be affordable for those
with no insurance or inadequate insurance.
Methods. Using data from the Surveillance, Epidemiology, and
End Results database, we estimated overall and cause-specific
survival according to insurance status within 3 years after diag-
nosis of patients diagnosed with NHL in the U.S. in the period
2007–2011. Because NHL is a heterogeneous condition, we also
examined survival in diffuse large B-cell lymphoma (DLBCL).
Results. Survival was higher for patients with non-Medicaid
insurancecomparedwitheitheruninsuredpatientsorpatients
with Medicaid. For patients with any NHL, the 3-year survival
estimates were 68.0% for uninsured patients, 60.7% for pa-
tients with Medicaid, and 84.9% for patients with non-
Medicaid insurance. Hazard ratios (HRs) for uninsured and

Medicaid-only patients compared with insured patients were
1.92 (95% confidence interval [CI]: 1.76–2.10) and 2.51 (95%
CI: 2.36–2.68), respectively. Results were similar for patients
with DLBCL, with survival estimates of 68.5% for uninsured
patients (HR: 1.78; 95% CI: 1.57–2.02), 58%, for patients with
Medicaid (HR: 2.42; 95%CI: 2.22–2.64), and 83.3% for patients
with non-Medicaid insurance. Cause-specific analysis showed
survival estimates of 80.3% for uninsured patients (HR: 1.83;
95%CI:1.62–2.05),77.7%forpatientswithMedicaid (HR:2.23;
95% CI: 2.05–2.42), and 90.5% for patients with non-Medicaid
insurance.
Conclusion. Lack of insurance and Medicaid only were asso-
ciated with significantly lower survival for patients with NHL.
Further evaluation of the reasons for this disparity and im-
plementation of comprehensive coverage formedical care are
urgently needed. The Oncologist 2015;20:554–561

Implications for Practice: Patients with non-Hodgkin lymphoma who have no insurance or who have only Medicaid are at
increased risk of death in the first 5 years after diagnosis. Practitioners should be aware of this risk and provide support to these
patients to reduce the risk of mortality due to noncompliance for social reasons (i.e., lack of ability to pay for treatment). A
multidisciplinary approach including social work support may be helpful in providing optimal care to patients who are uninsured.

INTRODUCTION

Survival for patients with non-Hodgkin lymphoma (NHL) [1–4]
has improved greatly in the past several decades to the point
that long-termsurvival is theexpectedoutcome inmanycases,
especially for children and young adults [5, 6]. New treatment
options [7–10] and supportive care measures [11–14] have
been shown to improve survival in clinical trials, and epi-
demiologic evidence suggests that the increased survival
seen in clinical trials has translated into increased survival on
the population level [1–6]. In particular, the use of rituximab in
B-cell NHL, especially diffuse large B-cell lymphoma (DLBCL),
has improved survival significantly since its introduction
[7–10],anduseofhighlyactive retroviral therapyhas improved

survival in HIV-positive patients [12, 13], including those with
lymphoma. Evidence shows, however, that the observed
increases insurvivalhavenotdisseminatedequally throughout
the population [2, 15, 16]. In the U.S. in particular, an issue
leading to poorer outcomes for some patients may be lack of
insuranceor inadequate insurance,whichmay lead topatients
delaying medical care or receiving less than standard of care
treatment. In the past, it has been difficult to measure this
effect directly; however, the latest version of the Surveillance,
Epidemiology, and End Results (SEER) database included in-
formation on insurance status of patients diagnosed in 2007
and later, allowing for direct comparison of survival on the
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population level for the first time. In this paper, we examine
survival for patients with NHL by insurance status.

METHODS

Data were extracted from the SEER18 database. The SEER18
database includes data from 18 regional cancer registries
throughout theU.S.Registries are chosen for their highquality
and epidemiologically significant populations. Together, the
SEER registries draw on a base population of ∼86 million
people (28% of the total U.S. population) [17]. The popula-
tion within the SEER registry is similar to the general U.S.
population in most respects, although there is deliberate
oversampling of some minority ethnic groups and a higher
proportion of foreign-born persons than in the general U.S.
population. In addition, it has been suggested that outcomes
maybe slightly better in the SEER registries than in thegeneral
population [18].

Survival up to 3 years from diagnosis was estimated for
patients aged 15–64 years who were diagnosed in 2007–2011
and followedwith respect to vital status until the end of 2011.
Age-specific (15–44 and 45–64 years at diagnosis) and age-
standardized survival was estimated for point estimates of
survival. Age standardization was performed according to the
International Cancer Survival Standard [19] using three age
groups (15–44, 45–54, and 55–64 years). Because there may
be differences in the overall health of patients on Medicaid
or without insurance compared with those with private
insurance, we evaluated overall and cause-specific survival.
In cause-specific survival, death from NHL (including DLBCL)
was counted as an event. Patients dying from other causes
were censored at the date of death. Patients with no cause of
death listed were excluded from the cause-specific analysis
(145 patients with NHL, 59 with DLBCL).

Kaplan-Meier curves were calculated for absolute and
cause-specific survival for up to 36 months after diagnosis,
both overall and for each age group examined.

Because stage (Ann Arbor stage I, II, III, and IV), age,
race (white, black, other), and sex can affect prognosis in pa-
tients with NHL, a Cox proportional hazards analysis was
used to estimate the effect of insurance on overall and
cause-specific survival in NHL overall and DLBCL correcting
for these variables.

InfectionwithHIV is a poor prognostic indicator in patients
with NHL. Although a code for HIV status is available in the
SEER database for NHL, it is not completed in ∼99% of cases.
Consequently, we attempted to indirectly estimate the fre-
quency of HIV infection by analyzing cause-specific survival
for HIV and infection-related conditions. In this analysis,
death from HIV or other infection was counted as an event,
and patients dying from other causes were censored at the
date of death.

Patients were categorized according to their insurance
type including no insurance, Medicaid, other insurance in-
cluding Medicare and private insurance, and “information
missing.” According to the coding in the SEER database,
insurance type was recorded at the time of initial diagnosis or
treatment of the condition. Patientswithout insurance orwho
were “self-pay” were coded as “no insurance.” Patients with
Medicaid, Medicaid HMO (health maintenance organization),
or IndianHealth Services insurancewere coded as “Medicaid.”

Patients with private insurance,Medicare, any combination of
Medicare plus supplemental insurance, or Veterans Affairs or
military insurance were coded as “other insurance.” Patients
whowere coded as “insured-no specifics”were included in the
“other insurance” category. Because the majority of patients
aged$65 would be eligible for Medicare and thus the rate of
uninsured patients aged$65 yearswould be extremely small,
survival was evaluated for patients aged 15–64 years only.

All calculations were carried out using SAS software
(version 9.2; SAS Institute, Cary, NC, http://www.sas.com).
Macros developed for population-based survival analysis [20]
wereused toestimatesurvival at 1–3years afterdiagnosis. Cox
proportional hazards models were estimated using standard
SAS procedures. Statistical significance was tested two-sided
with a5 .05 and no multiple-comparison corrections.

RESULTS

A total of 37,253 patients diagnosed with NHL in 2007–2011
were identified, including 16,245 with DLBCL. Of this pop-
ulation, 2,159 (5.8%) and 4,468 (12%)of patientswithNHLhad
no insurance or had Medicaid only, respectively (Table 1).
Younger patients (aged 15–44 years) were more likely to be
uninsured or to have Medicaid only, at 8% and 16.7%, respec-
tively, compared with 5.1% and 10.5%, respectively, for older
patients (aged 45–64 years). Patients with DLBCL were slightly
more likely to be uninsured or to have Medicaid only, at 6.3%
and 13.6%, respectively, compared with all NHL patients.

Median age at presentation was 50 years for patients
without insurance, 51 years for patients with Medicaid, and
54 years for patients with non-Medicaid insurance, both for
NHL overall and for DLBCL.

Patients without insurance or with Medicaid were more
likely to be diagnosed with stage IV disease for NHL or stage III
or IV disease for DLBCL compared with patients with other
insurance. Patients with NHL withMedicaid only were slightly
more likely to be diagnosedwith later stage disease compared
with patients with no insurance, although the difference was
not statistically significant for older patients (Table 2). No
statistically significant difference in stage of presentation was
observed between patients with no insurance and patients
with Medicaid only for DLBCL.

ForpatientswithNHL, 3-yearage-adjustedabsolute survival
was significantly lower for patients without insurance or with
Medicaidonly, at68.0%and60.7%, respectively, comparedwith
84.9% for patientswith non-Medicaid insurance (supplemental
online Table 1). Absolute survival was lower for patients with-
out insurance or with Medicaid only compared with patients
withother insurancewithin1monthafterdiagnosis (Fig. 1A). By
4monthsafterdiagnosis, adisparitycouldbeobservedbetween
patients with Medicaid and patients with no insurance, and
patients with Medicaid continued to have lower survival
estimates for the rest of the period studied (Fig. 1A). There
was less difference between uninsured patients and patients
with Medicaid among those aged 15–44 years (Fig. 1B), but
a significant difference in survival estimateswas observed from
the first month after diagnosis for patients with Medicaid or
uninsured patients compared with patients with non-Medicaid
insurance (Fig. 1A–1C).

Cause-specific survival followed a similar pattern, with
overall 3-year cause-specific survival for all patients with NHL

www.TheOncologist.com ©AlphaMed Press 2015

Pulte, Jansen, Brenner 555

CM
E

http://www.sas.com
http://theoncologist.alphamedpress.org/lookup/suppl/doi:10.1634/theoncologist.2014-0386/-/DC1
http://theoncologist.alphamedpress.org/lookup/suppl/doi:10.1634/theoncologist.2014-0386/-/DC1
http://www.TheOncologist.com


being 88.4%, 80.3%, 77.7%, and 90.5%, respectively, for all pa-
tients, uninsured,Medicaid, and other insurance (supplemental
online Table 1). The differences in cause-specific survival
between uninsured patients and those insured with non-
Medicaid insurance were less than the differences in overall
survival (Fig. 1D)but remainedhighly statistically significant (p,
.0001). Interestingly, survival was almost equal for patients with
Medicaid and patients without insurance for those aged 15–44
years, although lower survival was observed for those with
Medicaid in the 45–64 age group (Fig. 1E, 1F).

When the analysis was restricted to patients with DLBCL,
overall 3-year absolute survival was lower at 78.3%. Again,
survival was lower for patients with no insurance or with
Medicaidonlyat68.5%and58%, respectively, than forpatients
with non-Medicaid insurance, for whom 3-year absolute
survivalwas 83.3% (supplemental online Table 2). A difference
in survival betweenpatientswith non-Medicaid insurance and

patients with Medicaid or without insurance was evident
within the first month after diagnosis, and the disparity
increased over time (Fig. 2A). For younger patients, survival
was similar for patients withMedicaid and uninsured patients
for the first year after diagnosis, but lower survival was
observed for patients with Medicaid after this time (Fig. 2B),
whereas the curves separated sooner for older patients
(Fig. 2C). Cause-specific 3-year survival was 86.3% for all
patients, 79.4% for uninsuredpatients, 75.3% forpatientswith
Medicaid only, and 88.8% for patients with other insurance
(supplemental online Table 2). Again, the differences were
slightly less forcause-specific versusabsolutesurvival (Fig. 2D),
but the p value for uninsured versus non-Medicaid insurance
was highly significant for all comparisons (p , .0001).
Interestingly, no difference in survival was observed for
patients with Medicaid versus those without insurance for
younger patients (Fig. 2E), but older patients with Medicaid

Table 1. Numbers of patients diagnosed in 2007–2011 by age and insurance status

Histology/age Overall No insurance, n (row %) Medicaid, n (row %) Other insurance, n (row %)

NHL/all 37,253 2,159 (5.8) 4,468 (12.0) 28,266 (75.9)a

NHL/15–44 8,848 712 (8.0) 1,481 (16.7) 6,114 (69.1)a

NHL/45–64 28,405 1,447 (5.1) 2,987 (10.5) 22,152 (78.0)a

DLBC/all 16,245 1,017 (6.3) 2,210 (13.6) 12,240 (75.3)a

DLBCL/15–44 3,980 334 (8.4) 704 (17.7) 2,774 (69.7)a

DLBCL/45–64 12,265 683 (5.6) 1,506 (12.3) 9,466 (77.2)a

aNumbers do not sum to 100% because of cases for which insurance status is unknown (omitted).
Abbreviations: DLBCL, diffuse large B-cell lymphoma; NHL, non-Hodgkin lymphoma.

Table 2. Number of patients diagnosed in 2007–2011 at each stage by insurance type

Histology/age/stage Overall, n (column %a) No insurance, n (%) Medicaid, n (%) Other insurance, n (%)

NHL/all/I 9,531 (28.9) 465 (23) 984 (24.0)b 7,457 (29.3)c

NHL/all/II 5,481 (16.6) 342 (16.9) 654 (15.9) 4,338 (17.0)

NHL/all/III 5,707 (17.3) 398 (19.7) 734 (17.9) 4,429 (17.4)

NHL/all/IV 12,303 (37.3) 813 (40.3) 1,730 (42.2) 9,250 (36.3)

NHL/15–44/I 2,488 (32.1) 168 (25.2) 363 (26.7)b 1,809 (33.4)c

NHL/15–44/II 1,530 (19.7) 128 (19.2) 244 (18.0) 1,115 (20.6)

NHL/15–44/III 1,136 (14.6) 120 (18.0) 190 (14.0) 796 (14.7)

NHL/15–44/IV 2,606 (33.6) 252 (37.7) 561 (41.3) 1,700 (31.4)

NHL/45–64/I 7,043 (27.9) 297 (22.0) 621 (22.6) 5,648 (28.2)c

NHL/45–64/II 3,951 (15.6) 214 (15.9) 410 (14.9) 3,223 (16.1)

NHL/45–64/III 4,571 (18.1) 278 (20.6) 544 (19.8) 3,633 (18.1)

NHL/45–64/IV 9,697 (38.4) 561 (41.6) 1,169 (42.6) 7,550 (37.7)

DLBCL/all/I1II 7,817 (52) 445 (45.5) 916 (44.1) 6,126 (53.6)c

DLBCL/all/III1IV 7,221 (48) 534 (54.5) 1,161 (55.9) 5,302 (46.4)

DLBCL/15–44/I1II 2,166 (58.5) 166 (51.2) 328 (49.0) 1,600 (61.7)c

DLBCL/15–44/III1IV 1,536 (41.5) 158 (48.8) 341 (51.0) 992 (38.3)

DLBCL/45–64/I1II 5,651 (49.9) 279 (42.6) 588 (41.8) 4,526 (51.2)c

DLBCL/45–64/III1IV 5,685 (50.2) 376 (57.4) 820 (58.2) 4,310 (48.8)

Cases with unknown stage omitted.
aMay not sum to 100% due to rounding.
bp value for trend of stage distribution compared with uninsured,.05.
cp value for trend of stage distribution compared with uninsured,.001.
Abbreviations: DLBCL, diffuse large B-cell lymphoma; NHL, non-Hodgkin lymphoma.
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had lower cause-specific survival than thosewith no insurance
(Fig. 2F).

A Cox proportional hazards analysis was performed to
estimate theeffectof insuranceonabsoluteandcause-specific
survival, adjusting for age, sex, race, and stage.The p values for

thecomparisonofsurvival andcause-specific survivalbetween
patients with non-Medicaid insurance and those without
insurance or with Medicaid only were ,.0001 for all age
groups, both NHL overall and DLBCL, and for both cause-
specific and overall survival. Compared with non-Medicaid

Figure 1. Kaplan-Meier curves for survival within 36months after diagnosis with non-Hodgin lymphoma by insurance type for absolute
survivalof allpatients (A), patientsaged15–44years (B), andpatientsaged45–64years (C)andbycause-specific survivalofall patients (D),
patientsaged15–44years (E), andpatients aged45–64years (F).Thepvalue foruninsuredversusnon-Medicaid insurance is,.0001 forall
ages.Non-Medicaid insurance isdesignatedbyasolid linewith triangularmarkers,uninsured isdesignatedbyadashed linewithdiamond-
shaped markers, and Medicaid is designated by a dotted line with square markers.

Figure 2. Kaplan-Meier curves for survival within 36 months after diagnosis with diffuse large B-cell lymphoma by insurance type for
absolute survival of all patients (A), patients aged 15–44 years (B), and patients aged 45–64 years (C) and cause-specific survival of all
patients (D), patients aged 15–44 years (E), patients aged 45–64 years (F). The p value for uninsured versus non-Medicaid insurance is
,.0001 forall ages.Non-Medicaid insurance is designatedby a solid linewith triangularmarkers, uninsured is designatedbyadashed line
with diamond-shaped markers, and Medicaid is designated by a dotted line with square markers.
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insurance, after adjustment for all variables, the hazard ratios
(HRs) for uninsured patients and those with Medicaid only
were 1.92 (95% confidence interval [CI]: 1.76–2.10) and 2.51
(95% CI: 2.36–2.68), respectively, for patients with NHL
(Table 3). Results were similar for cause-specific survival, with
the hazard ratios for patients with NHL being 1.83 (95% CI:
1.62–2.05) and 2.23 (95% CI: 2.05–2.42) for no insurance
and Medicaid, respectively, versus non-Medicaid insurance
(Table 3).

Because HIV infection is associated with more aggressive
and less chemoresponsive NHL, we analyzed cause-specific
survival forHIV infection and infectious illness. Comparedwith
patients with non-Medicaid insurance, patients with no in-
suranceandMedicaidhad increasedHIV-and infection-related
cause-specific mortality, with hazard ratios of 2.53 (95% CI:
1.85–3.46) and 3.93 (95% CI: 3.16–4.87), respectively, for
patients aged 45–64 years (Table 4).

DISCUSSION

Toour knowledge, this paper is the first to describe differences
in survival for patients with NHL based on insurance status
using a large, population-based database. Although 3-year ab-
solute survival was as high as 80.4% for NHL and 78.3% for
DLBCL, very large variation was seen by insurance type, with
differences in survival as high as 25.3% between uninsured
patients or those with Medicaid only and those with non-
Medicaid insurance.

Thedatademonstrate a strongassociation between lackof
insurance and poor outcome. Indeed, the survival estimates
for patients without insurance are not dissimilar to survival of
patients diagnosed in the late 1970s or early 1980s.Theremay
bemultiple reasons for this discrepancy. First,patientswithout
insurance may be less willing to seek medical assistance for
problems theyperceive asminor, such as a nonpainful swelling
of lymph nodes, and thus may present with higher stage
disease than patients with private insurance orMedicare who
maybemore inclined tobothpresentearlier formedical issues
and to seek preventative care, which could identify problems

earlier (although there are no screening tests for NHL).
Consequently, patients with private insurance may have their
disease discovered sooner and may have a lower stage of
disease at diagnosis and thus have a better prognosis,
especially for DLBCL. Our results show a small difference in
stage at presentation for patients without insurance or with
Medicaid only, suggesting that this issue contributes to the
difference in survival, although the data suggest that the
contribution is relatively small.

Patients without insurancewould bemuchmore likely to
have difficulty in obtaining treatment for their condition.
Modern treatment of NHL often involves the use of ex-
pensive biological agents such as rituximab in the out-
patient setting and may be too expensive for patients
without insurance to afford. Myeloid growth factors may
improve outcomes for patients with NHL by decreasing the
risk of chemotherapy-associated neutropenic fever and
allowing increased chemotherapy dose intensity [21], but,
again, they are expensive, and patients without insurance
may be unable to obtain these medications, potentially
delaying therapy or increasing their risk of neutropenic
fevers. Indeed, a survey of physicians on the issue of barriers
to theuseof rituximab in lymphomaandchronic lymphocytic
leukemia demonstrated that a substantial percentage of
physicians in the U.S. reported that inability of patients to
pay for the medication was a major barrier to therapy with
rituximab, with lack of insurance or lack of coverage for the
medication reportedas the reason fornotusing, fordelaying,
or for reducing the dose of rituximab in 33% of cases for
which such modifications were necessary [22]. Even if
therapy can be provided without charge, adjuvant therapy
that makes the treatment tolerable, such as antinausea
medications,may benear to impossible for a patientwithout
insurance to obtain. In addition, hematopoietic stem cell
transplant is often considered for second-line treatment
after failure of initial therapy and may be difficult or im-
possible for a patientwithout insurance to obtain because of
the cost.

Table 3. Cox proportional hazardsmodel (hazard ratio and 95% confidence interval extracted) to estimate the effect of insurance

onoverall and cause-specific survival for both age groups andNHL andDLBCL adjusted for sex, race, and stageusing non-Medicaid

insurance as a reference group

Cancer site Analysis Age group No insurance Medicaid Other insurance

NHL Absolute All 1.92 (1.76–2.10) 2.51 (2.36–2.68) 1.00

NHL Cause specific All 1.83 (1.62–2.05) 2.23 (2.05–2.42) 1.00

NHL Absolute 15–44 2.15 (1.82–2.55) 2.50 (2.20–2.83) 1.00

NHL Cause specific 15–44 2.02 (1.60–2.54) 2.01 (1.68–2.41) 1.00

NHL Absolute 45–64 1.77 (1.60–1.97) 2.45 (2.28–2.63) 1.00

NHL Cause specific 45–64 1.69 (1.48–1.94) 2.22 (2.02–2.43) 1.00

DLBCL Absolute All 1.78 (1.57–2.02) 2.42 (2.22–2.64) 1.00

DLBCL Cause specific All 1.70 (1.44–2.00) 2.12 (1.90–2.37) 1.00

DLBCL Absolute 15–44 2.19 (1.70–2.82) 2.57 (2.12–3.11) 1.00

DLBCL Cause specific 15–44 2.08 (1.48–2.92) 2.07 (1.59–2.69) 1.00

DLBCL Absolute 45–64 1.62 (1.39–1.87) 2.32 (2.11–2.56) 1.00

DLBCL Cause specific 45–64 1.55 (1.29–1.87) 2.08 (1.84–2.36) 1.00

Abbreviations: DLBCL, diffuse large B-cell lymphoma; NHL, non-Hodgkin lymphoma.
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Finally, patients without health insurance are unlikely to
receive regular care for chronic medical issues such as
hypertension or diabetes. Consequently, they may present
with multiple comorbid conditions that complicate their
lymphoma treatment and worsen their overall health. Our
results demonstrate that the nonlymphoma mortality among
patientswithout insurance andwith NHL is quite high because
the differences between cause-specific mortality for patients
with no insurance versus non-Medicaid insurance were sub-
stantially lower than the difference in all-cause mortality be-
tween these two groups. Low-grade lymphomas may have a
prolonged natural history, during which time the patient’s
overall health may have a greater effect on his or her survival
than the lymhoma itself. Uninsured patients aremore likely to
have untreated or inadequately treated comorbid illness and
thus die with, but not of, NHL comparedwith privately insured
patients. In addition, active comorbid problems may make
treatment of NHL more difficult and, therefore, death from
NHLmore likely.Apatientwithcardiac issues, forexample,may
not be able to tolerate doxorubicin, a component of the
standard first-line treatment of many lymphomas, and thus
may be more likely to die of NHL. Similarly, patients with
hepatitis B cannot be treated with rituximab unless antivirals
can be administered, adding complications and risk to the treat-
ment and increasing the risk of both NHL and nonmalignant
death.

The finding that patients with Medicaid do no better than
or worse than patients without insurance is unexpected.
Several factors may be involved in the etiology of this finding.
First, some patients may be ineligible for Medicaid, despite
having no other insurance and few resources, if they are
immigrants, especially undocumented immigrants. Although
information concerning vital status of patients in the SEER
database isconsideredextremelyreliabledueto itsverification
with the national death index, people born outside the U.S.
who are diagnosed with a serious illness may return to their
home countries, and thus their deaths are undercounted
because they are not entered into the national death index.
Consequently, deaths in the uninsured population may
actually be undercounted. It is also notable that patients with
Medicaid were at slightly higher stage at presentation than
either uninsured patients or patients with non-Medicaid
insurance and were slightly older than uninsured patients;
however, regression analysis suggests that this explains only
a minority of the differences observed. Medicaid eligibility
varies state to state, but Medicaid is generally available to
people who live in extreme poverty (i.e., have incomes less
than poverty level and have no financial resources such as

ownership of property) or are considered disabled. Patients
with HIV and a CD4 count of,200 are qualified for Medicaid,
although patients with higher CD4 counts are not generally
qualified unless they meet income requirements. Our results
demonstrated that death due to HIV and infectious illness is
higher in patients with Medicaid compared with those with
eitherno insuranceorwithnon-Medicaid insurance,especially
in the older patient group. Higher rates of HIV infection
and especially HIV infection with low CD4 counts would be
expected to lead to both lower absolute survival, because HIV
increases the risk of infectious mortality, and cause-specific
mortality, because HIV-related lymphomas tend to be less
treatable, especially in the presence of a low CD4 count.
Moreover, patients with Medicaid may be even more likely
than uninsured patients to have severe comorbidities that
either interfere with treatment of NHL or lead to higher non-
lymphoma mortality in this population.

Extreme poverty may make compliance with medical care
difficult for reasons including difficulty paying for trans-
portation to appointments and lack of understanding of the
medical system. Medicaid may compensate providers less
than other forms of insurance, and a number of providers
do not accept it, limiting options for patients with Medicaid.
In addition, undocumented immigrants may be eligible only
for a form of Medicaid that covers “emergency” but not
nonemergent treatment, for example, it would cover chemo-
therapy for an acute malignancy but not stem cell transplant
and thus would severely limit options for treatment in the
relapse or refractory setting. Finally, some forms of Medicaid
cover hospital care only, such that patients have no insurance
for outpatient treatment but may still be listed as having
“Medicaid” if they were diagnosed in the hospital. Conse-
quently, patients with Medicaid are relatively likely to have
incomplete insurance. In summary, a number of factors may
influence the lowsurvival estimatesobserved forpatientswith
Medicaid; however, the finding is extremely concerning be-
cause it may indicate inadequacy in this insurance system.

Previous studies have noted decreased survival in patients
with no insurance. A study using data from the Virginia cancer
registry comparing survival for acute myeloblastic leukemia in
patients with and without insurance showed higher mortality
and lower rates of treatment among those without insurance,
withmortality no longer being significant after adjustment for
nontreatment; this finding suggests that lack of treatment,
rather than disease characteristics, explained the survival
difference in this condition [23]. Another study using the
National Cancer Data Base showed lower rates of chemother-
apy and biological therapy among patients without insurance

Table 4. Cox proportional hazardsmodel (hazard ratio and 95% confidence interval extracted) to estimate the effect of insurance

on HIV and infection-related survival for both age groups and NHL and DLBCL adjusted for sex, race, and stage using patients with

non-Medicaid insurance as the reference group

Cancer site Age group No insurance Medicaid Other insurance

NHL 15–44 2.49 (1.77–3.48) 3.77 (2.95–4.82) 1.00

NHL 45–64 2.53 (1.85–3.46) 3.93 (3.16–4.87) 1.00

DLBCL 15–44 2.99 (1.87–4.78) 4.20 (2.93–6.02) 1.00

DLBCL 45–64 2.11 (1.36–3.26) 3.82 (2.89–5.08) 1.00

Abbreviations: DLBCL, diffuse large B-cell lymphoma; NHL, non-Hodgkin lymphoma.
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or with Medicaid alone [24] among patients diagnosed with
DLBCL in the early 21st century. Several studies demonstrated
later stage at presentation among patients who were un-
insured or who had Medicaid only for several tumor types
[25–27]. In addition, studies of survival in nonhematologic
cancers have generally found a correlation between being
uninsured or having nonprivate insurance and lower survival
[28, 29]. Finally, a recent study examining survival among
patients with DLBCL by insurance type using a hospital-based
database showed inferior survival for patients with no in-
surance or Medicaid only [30]. It should be noted that prior
studies examining the effect of insurance on survival in
hematologic malignancies have not used the SEER database
and thus have been limited by smaller patient numbers. This
increases the risk of a false negative result and potentially
biases the sample, for example, including only patients who
were hospitalized. Our study is the first to demonstrate this
finding on a national level and in an unselected population.

Studies of survival for patients with Medicaid compared
with private insurance or all non-Medicaid patients have
generally shown disparity. One study showed lower survival
in patients with Medicaid, particularly for those who were
enrolled inMedicaid at the time of diagnosis or after diagnosis
(as opposed to before diagnosis) [31]. Another showed
decreased survival for patients with Hodgkin lymphoma, but
not acute myeloblastic leukemia, among Medicaid beneficia-
ries as opposed to all other patients [32]. As noted, at least one
study has shown lower survival estimates for patients with
Medicaid and DLBCL [30]. Finally, a study of colorectal cancer
patients showed lower survival for patients with nonprivate
insurance, including Medicaid. This study, using the hospital
based National Cancer Data Base, was able to demonstrate
a higher rate of comorbid illness among patients who were
uninsured or insured only with Medicaid [29], supporting the
hypothesis that some of the difference in survival between
Medicaidandnon-Medicaid insuredpatientsmayberelatedto
differences in comorbid illness.

As noted, patients with Medicaid tend to be highly
impoverished. Some [15, 33], but not all [34], studies from
countries with universal public health systems have noted
lower survival in various cancers for patients with low socio-
economic status (although generally less dramatic differences
than seen in our data). These findings suggest that universal
insurance, although necessary for optimal population-level
survival, is not sufficient for optimal population-level survival
and that further systematic changes in social patterns may be

necessary topreventunnecessarydeaths fromhighly treatable
and curable malignancies such as NHL.

In interpreting our results, some limitations should be
considered. First, although a field code for HIV infection is
included in the SEER data, it is almost never completed.
Although indirect evidence (i.e., number of deaths due to HIV
infection) suggests that HIV infection is more common among
patients withMedicaid, the exact level of difference is unclear
because of the lack of direct data. In addition, a significant
number of patients did not have insurance status recorded,
and theeffectofmissingdataaredifficult todetermine. Finally,
insurancestatuswascodedatdiagnosisorstartof treatment. It
is possible that some patients changed categories over time,
for example, lost insurance or gained some level of insurance,
most likely Medicaid, during their treatment course. Conse-
quently, differences between uninsured and insured patients
may be underestimated.

CONCLUSION
Our results demonstrate substantially decreased survival for
NHL patients with no insurance or Medicaid on a population
level. The survival differences are large and persistent across
different ages and persist when only DLBCL is considered,
demonstrating that differences in lymphoma subtype do not
explain thedifferences in survival.The reasons for thedisparity
are likelymultifactorial butvery likely includedecreasedaccess
to treatment, especially for uninsured patients. There is an
urgent need to improve care for patients without insurance
and with Medicaid who have this highly treatable cancer.
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