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QUESTION ASKED: Are there differences in palliative care (PC)
use among cancer patients living with and without HIV in the
United States?

SUMMARY ANSWER: Although PC use is recommended for
cancer patients with advanced cancers, HIV-positive cancer pa-
tients with stage four cancers are less likely to receive PC com-
pared with their HIV-negative counterparts. Compared with HIV-
negative cancer patients, HIV-positive cancer patients diagnosed
with stage I-III cancers were more likely to receive PC; however,
they were less likely to receive any curative cancer treatment.

WHAT WE DID: We leveraged the National Cancer Database
(NCDB; 2004-2018) to evaluate patterns of PC use by HIV
status among patients diagnosed with one of the 11 most
common cancers to occur among people living with HIV
(PLWH). TheNCDBcaptures PC use as any treatment delivered
to patients with noncurative intent on the basis of the patient’s
electronic health record. We used multivariable logistic re-
gression to estimate odds of PC use amongPLWHoverall and by
cancer stage at diagnosis. We also compared the use of curative
treatment among those diagnosed with stage I-III cancers by
HIV status using multivariable logistic regression overall and
stratified by use of PC. For both models, we adjusted for age,
sex, race/ethnicity, insurance type, geographic region, modified
comorbidity score, and year of cancer diagnosis.

WHAT WE FOUND: Five percent of PLWH with cancer received
PC. When we evaluated PC use by HIV status for patients with
cancer overall, we saw that PLWH were 25% more likely to
receive PC compared with their HIV-negative counterparts (ad-
justed odds ratio [aOR]: 1.25; 95% CI, 1.20 to 1.30). After
stratifying by stage (I-III v IV), we observed that PLWH diagnosed
with stage I-III cancer were 96% more likely to receive PC
compared with HIV-negative patients (aOR, 1.96; 95% CI, 1.80
to 2.13). By contrast, PLWHdiagnosedwith stage IV cancer were
30% less likely to receive PC than cancer patients without HIV
(aOR, 0.70; 95% CI, 0.66 to 0.74). HIV-positive patients with
stage I-III head and neck (aOR, 2.55; 95% CI, 1.65 to 3.94),
breast (aOR, 2.16; 95% CI, 1.22 to 3.82), anal (aOR, 1.51; 95%
CI, 1.12 to 2.05), and colorectal (aOR, 1.76; 95% CI, 1.25 to
2.49) cancers weremore likely to receive PC comparedwith HIV-
negative patients diagnosed with the same cancer site and stage,
even after adjustment for covariates. By contrast, patients

diagnosed with metastatic (stage IV) colorectal cancer (aOR,
0.72; 95%CI, 0.54 to 0.94) and lung cancer (aOR, 0.80; 95%CI,
0.73 to 0.87) were less likely to receive PC compared with their
HIV-negative counterparts. Among individuals diagnosed with
stage I-III cancers, PLWH who received PC were 48% less likely
to receive curative treatment than cancer patients without HIV.

BIAS, CONFOUNDING FACTORS, DRAWBACKS: It is important to
consider the limitations of leveraging cancer registry hospital
data, such as the NCDB, to conduct this analysis. First, patient-
level and provider-level factors thatmay affect PC delivery, such
as provider’s or patient’s knowledge regarding the benefits of
PC, are unmeasured and may play an important role in uptake
of PC. Second, although data checks are in place to ensure that
NCDB includes high-quality data, human error might have
occurred during data abstraction from patient’s electronic
health records when defining PC use. Data abstractors were
tasked with identifying text that indicated treatment was non-
curative. Third, hospitals or clinics included in the NCDB are
accredited by the Commission on Cancer (CoC). CoC-
accredited hospitals provide high-quality care on the basis of
standards and compliance metrics set forth by the CoC-
accrediting body. As such, patients captured in the NCDBmay
not be representative of the patient care experience although
estimates suggest that the NCBD captures more than 70% of
patients with newly diagnosed cancer in the United States.

REAL-LIFE IMPLICATIONS: The present study demonstrates an
opportunity to improve equitable delivery of high-quality cancer
care to HIV-positive cancer patients. Previous research has
demonstrated that PLWH with cancer are less likely to receive
any curative treatment compared with their HIV-negative
counterparts, even after adjustment for important factors such
as insurance type, type of cancer, and stage at diagnosis.
Through this analysis, we provide further evidence demon-
strating inequities in cancer care delivery in the context of PC.
Given that PLWH have existing symptoms burden from chronic
immunosuppression and treatment with highly active anti-
retroviral therapy, HIV-positive cancer patients would potentially
greatly benefit from PC to support control of adverse symptoms
during cancer treatment and improvemental health or quality of
life. Future efforts to improve delivery of high-quality PC starting
from cancer diagnosis among PLWH should be prioritized.
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abstract

PURPOSE People living with HIV (PLWH) diagnosed with cancer are less likely to receive quality cancer treatment
compared with HIV-negative patients. Timely provision of palliative care (PC) during cancer treatment can
increase patient’s survival and improve quality of life. Our objective was to compare the use of PC by HIV status
among adults diagnosed with cancer in the United States.

METHODS More than 19 million individuals age 18-90 years diagnosed with the 11 most common cancers
among PLWH were selected from the National Cancer Database (2004-2018). The National Cancer Database
defined PC as any surgery, radiation, systemic therapy, or pain management treatment with noncurative intent.
Multivariable logistic regression was used to examine associations between HIV status and PC receipt by cancer
site and stage after adjustment for covariates.

RESULTS The study population included 52,306 HIV-positive (average age: 56.5 years) and 19,115,520 HIV-
negative (average age: 63.7 years) cancer cases. PLWH diagnosed with stage I-III cancer were more likely to
receive PC compared with their HIV-negative counterparts (adjusted odds ratio [aO]: 1.96; 95% CI, 1.80 to
2.14); however, they were also less likely to receive curative cancer treatment (aOR, 0.48; 95% CI, 0.40 to 0.59).
PLWH diagnosed with stage IV cancer were less likely to receive PC (aOR, 0.70; 95%CI, 0.66 to 0.74) compared
with HIV-negative patients. When evaluated by cancer site, PLWH diagnosed with stage IV lung (aOR, 0.80; 95%
CI, 0.73 to 0.87) and colorectal (aOR, 0.72, 95% CI, 0.54 to 0.95) cancers were less likely to receive PC than
HIV-negative patients.

CONCLUSION PLWH diagnosed with stage IV cancer, particularly lung and colorectal cancers, were less likely to
receive PC compared with cancer patients without HIV. PLWH with nonmetastatic disease were more likely to
receive PC but less likely to receive curative treatment, reinforcing that clinical strategies are needed to improve
the quality of care among PLWH.

JCO Oncol Pract 18:e1683-e1693. © 2022 by American Society of Clinical Oncology
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INTRODUCTION

People living with HIV (PLWH) experience elevated
mortality for several cancers compared with HIV-
negative persons1 because of multiple factors includ-
ing HIV-related immunosuppression, which impairs
control of oncogenic viral infections,2 and social de-
terminants of health affecting cancer care delivery.3

Poorer survival is not limited to cancers with a viral
etiology, and previous studies have shown that worse
outcomes among PLWH persist after adjustment for
differences in patient demographics and cancer stage.4

Among other factors, differences in cancer treatment
deliverymay contribute to worse survival among PLWH.5

In the United States, PLWH with cancer are less likely
to receive any cancer treatment compared with their
HIV-negative counterparts.4,6,7 For example, a study
conducted using 2003-2011 data from the National
Cancer Database (NCDB) found that patients with
cancer and HIV were less likely to receive any modality
of curative cancer treatment compared with patients
without HIV for several common cancer types (7).
Disparities in high-quality cancer care delivery among
PLWH are likely due to multifactorial causes from
several perspectives, including patients and pro-
viders.5 Physicians may choose to withhold treatment
from PLWH with cancer because of concerns
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regarding side effects or medication interactions and
general perception of frailty among PLWH. A survey of US
oncologists demonstrated that physicians believed cancer
patients with HIV were more likely to have treatment toxicity
or decreased efficacy of cancer therapy because of in-
teractions with their HIV treatment and were therefore less
likely to offer standard cancer treatment to PLWH.8 From
the patient perspective, qualitative interviews with cancer
patients with HIV have revealed that common barriers to
access to cancer care include stigma surrounding HIV,
challenges with care accessibility, such as parking or
transportation to their cancer treatment facility, and issues
coping with mental health.3

To address these documented barriers, recent National
Comprehensive Cancer Network (NCCN) guidelines have
been developed to recommend that PLWH should be offered
the same therapy as cancer patients without HIV.9 In addition
to guidelines regarding curative therapy, the HIV and cancer
NCCN guidelines included recommendations toward the use
of palliative care (PC) among PLWH to ensure equitable
delivery of supportive care during cancer treatment regardless
of HIV status. For the general cancer patient population, the
NCCN clinical practice in oncology guidelines recommends
timely and early intervention with PC consults.10 Timely pro-
vision of PC after cancer diagnosis through an integrated care
model can improve quality of life, including alleviating pain
associated with cancer treatment and adverse mental health
outcomes, such as symptoms of depression. Early intervention
with PC increases survival among patients with advanced
cancer.11-15 Benefits also include higher satisfaction with
cancer care and fewer patients receiving unnecessary invasive
measures at the end of life. The benefits of PC are particularly
salient in the context of HIV, given that PLWHaremore likely to
experience a high burden of poor mental health outcomes,
including depression, because of several factors including
internalized HIV-related stigma,16,17 experiences of discrimi-
nation in the health care setting,18 the reality of living with a
chronic condition, and social inequities that disproportionately
burden PLWH in the United States.19 Therefore, provision of
PC is an important component of quality cancer care among
PLWH.20 However, research describing the use of PC among
PLWH with cancer is unavailable.

In our current study, we used data from the US NCDB to
assess differences in PC use among individuals diagnosed
with the 11 cancer sites that commonly occur among PLWH
by HIV status. To our knowledge, this is the first and largest
study to date examining differences in the receipt of PC by
HIV status among patients with cancer in the United States.

METHODS

Data Source

The NCDB is a hospital-based cancer registry jointly
sponsored by the American College of Surgeons and the

TABLE 1. Sociodemographic Characteristics of Patients With Cancer Included in
the NCDB Between 2004 and 2018 Stratified by HIV Status

Characteristic

HIV-Negative HIV-Positive

P*No. (%) No. (%)

Total 19,115,520 (100) 52,306 (100)

Age at diagnosis, years 63.7 (14.9) 56.5 (15.5) , .0001

Sex

Male 8,831,418 (46.2) 36,584 (69.9) , .0001

Female 10,278,908 (53.8) 15,567 (29.8)

Others 2,167 (0.0) 138 (0.3)

Unknown 3,027 (0.0) 17 (0.0)

Race/ethnicity

NH White 15,118,039 (79.9) 26,905 (51.8) , .0001

Hispanic 1,066,145 (5.6) 5,790 (11.2)

NH Black 2,034,137 (10.8) 18,237 (35.1)

NH Asian and PI 537,725 (2.8) 544 (1.0)

NH Others 161,892 (0.9) 419 (0.8)

Insurance

Private 7,957,878 (42.5) 15,245 (29.6) , .0001

Uninsured 558,788 (3.0) 3,486 (6.8)

Medicaid 1,166,024 (6.2) 11,462 (22.2)

Medicare 8,922,047 (47.7) 21,003 (40.8)

Others 115,265 (0.6) 338 (0.7)

Area-level median household income

, $40,227 3,377,832 (18.0) 15,733 (30.7) , .0001

$40,227-$50,353 4,093,800 (21.8) 11,113 (21.7)

$50,353-$63,332 4,416,261 (23.5) 9,957 (19.4)

$ $63,333 6,867,560 (36.6) 14,446 (28.2)

Comorbidities

0 15,010,490 (78.5) 36,317 (69.4) , .0001

1 3,647,036 (19.1) 13,540 (25.9)

$ 2 457,994 (2.4) 2,449 (4.7)

Facility type

NCI-designated 2,546,291 (14.1) 7,749 (16.3) , .0001

Comprehensive 6,797,120 (37.7) 13,747 (28.9)

Teaching 3,912,837 (21.7) 15,497 (32.5)

Community 1,280,871 (7.1) 2,415 (5.1)

Others 3,473,617 (19.3) 8,209 (17.2)

Region

Northeast 4,110,425 (21.6) 13,706 (26.3) , .0001

Midwest 4,829,659 (25.3) 8,308 (15.9)

South 6,946,350 (36.5) 22,583 (43.3)

West 3,166,337 (16.6) 7,589 (14.5)

Cancer site

Kaposi Sarcoma 7,223 (0.1) 3,904 (10.6) , .0001

(continued on following page)
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American Cancer Society, which captures approximately
72% of all cancer cases in the United States from more
than 1,500 facilities accredited by the American College of
Surgeons’ Commission on Cancer.21 Data reported to the
NCDB are abstracted by Certified Tumor Registrars22 who
use standardized methods to collect sociodemographic
and clinical data, including tumor type, stage, grade, and
receipt of cancer treatment. To ensure high-quality and

accurate data, the data are standardized according to
national standards and Commission on Cancer–accredited
sites undergo an external review of hospital charts and
registry abstracts of at least 10% of records every 3 years.23

The study was approved by the DukeUniversity Institutional
Review Board under a general study protocol (IRB#:
Pro00102834) for analyses using NCDB data. As the
NCDB is a deidentified data set, this study was granted
exemption.

Study Cohort

Individuals diagnosed between 2004 and 2018 with the 11
most common cancers2 among PLWH were selected, in-
cluding Kaposi Sarcoma, cancers of the head and neck
(oral cavity, pharynx, and larynx), upper GI tract (pancreas,
stomach, and esophagus), colorectum, anus, lung, female
breast, cervix, and prostate; Hodgkin lymphoma; and dif-
fuse large B-cell lymphoma (DLBCL). Cancer sites were
identified using the SEER cancer statistics review using
International Classification of Diseases for Oncology, 3rd
Edition (ICD-O-3) site and histology codes.24 Cancer stage
was categorized according to the American Joint Com-
mittee on Cancer staging.25 HIV status was determined
from reported comorbidities using the ICD-9-CM diagnosis
codes 04200-044.90, 07593, and V0800 and ICD-10-CM
codes B20-B22, B24, and Z21.

Measures

The primary outcome was PC use as defined by the
NCDB.26-30 The NCDB includes information on any PC from
patients’medical records provided during their treatment at
the reporting facility. The NCDB codes treatment as pal-
liative only if the patient’s medical records explicitly men-
tioned that the goal of treatment is palliation and not cure.
Specifically, procedures were categorized as PC if treat-
ment was provided to prolong a patient’s life by controlling
symptoms, to alleviate pain, or to make the patient more
comfortable.31” Types of PC included pain management
therapy, surgery, radiation therapy, or systemic chemo-
therapy administered to alleviate symptoms. Patients using
PC in the NCDB may concurrently be undergoing curative
treatment. The NCDB does not document hospice services
or referral, and thus, hospice was not included in the
definition of PC.

Receipt of curative cancer treatment was defined as surgery,
radiotherapy, systemic therapy, or any combination of these
therapies for all cancer sites excluding DLBCL. First course
curative treatment for DLBCL was defined as chemotherapy,
radiotherapy, or a combination of both. Patient character-
istics included age at diagnosis, sex, race/ethnicity, insur-
ance status, area-level income level, type of cancer
treatment facility, census region, and year of cancer diag-
nosis. Race/ethnicity was defined as non-Hispanic (NH)
White, NH Black, Hispanic, and Others. Zip code–level
median income was categorized into quartiles on the ba-
sis of data provided by the American Community Survey.32

TABLE 1. Sociodemographic Characteristics of Patients With Cancer Included in
the NCDB Between 2004 and 2018 Stratified by HIV Status (continued)

Characteristic

HIV-Negative HIV-Positive

P*No. (%) No. (%)

DLBCL 287,162 (2.4) 6,052 (16.4)

HL 100,495 (0.9) 1,548 (4.2)

Head and neck 669,501 (5.7) 2,397 (6.5)

Cervix 161,349 (1.4) 544 (1.5)

Lung 2,449,595 (20.8) 7,400 (20.1)

Colorectal 1,657,673 (14.1) 3,912 (10.6)

Upper GI 952,704 (8.1) 2,071 (5.6)

Breast 3,484,592 (29.6) 2,447 (6.6)

Anal 82,334 (0.7) 3,782 (10.3)

Prostate 1,912,161 (16.3) 2,832 (7.7)

Stage

0 1,433,988 (9.3) 2,638 (6.8) , .0001

I 5,065,019 (32.7) 9,183 (23.6)

II 3,566,798 (23.1) 7,513 (19.3)

III 2,420,258 (15.6) 7,363 (18.9)

IV 2,984,948 (19.3) 12,254 (31.5)

Diagnosis year

2004 1,087,995 (5.7) 4,619 (8.8) , .0001

2005 1,117,418 (5.8) 4,474 (8.6)

2006 1,158,477 (6.1) 4,216 (8.1)

2007 1,208,467 (6.3) 4,328 (8.3)

2008 1,238,879 (6.5) 4,140 (7.9)

2009 1,260,622 (6.6) 3,811 (7.3)

2010 1,246,312 (6.5) 3,584 (6.9)

2011 1,281,045 (6.7) 2,582 (4.9)

2012 1,286,516 (6.7) 2,664 (5.1)

2013 1,323,511 (6.9) 2,658 (5.1)

2014 1,348,364 (7.1) 2,740 (5.2)

2015 1,371,878 (7.2) 2,791 (5.3)

2016 1,391,359 (7.3) 3,148 (6.0)

2017 1,415,985 (7.4) 3,263 (6.2)

2018 1,378,692 (7.2) 3,288 (6.3)

Abbreviations: DLBCL, diffuse large B-cell lymphoma; HL, Hodgkin’s
Lymphoma; NCDB, National Cancer Database; NCI, National Cancer Institute; NH,
non-Hispanic; PI, Pacific Islander.
*P values presented are based on Pearson’s chi-square test.
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Insurance status was determined according to coding for
primary payer at diagnosis and was categorized as Private,
Medicaid, Medicare, Uninsured, or Others. Facility type was
categorized as Community Cancer Program, Comprehensive
Community Cancer Program, Teaching/Academic Research
Program, National Cancer Institute Program/Network, and
Others. HIV/AIDS is one of 15 noncancer comorbid condi-
tions in the Charlson-Deyo comorbidity score, and therefore,
we recalculated the comorbidity score excluding HIV/AIDS to
derive a modified Charlson-Deyo comorbidity score inde-
pendent of HIV infection to reflect non–HIV-related disease
burden.7 Patient comorbidities were identified according to
the modified Charlson-Deyo comorbidity index and cate-
gorized into 0, 1, or $ 2.33

Statistical Analysis

We conducted descriptive analyses using chi-square uni-
variate comparisons of patients’ characteristics by HIV sta-
tus. We used multivariable logistic regression to evaluate the
associations between HIV status and receipt of PC overall
and by cancer site. The models were adjusted for variables
deemed relevant (possible confounders) a priori on the basis
of expert knowledge and included the following: age at di-
agnosis, race/ethnicity, sex, insurance, geographic region,
comorbidity index, and cancer diagnosis year.34 We used the
same adjustment set when we stratified the models by
cancer site and stage at diagnosis. Finally, we compared the
use of curative treatment among those diagnosed with stage
I-III cancers by HIV status using multivariable logistic re-
gression overall and stratified by use of PC. On the basis of
the exploratory and descriptive nature of this analysis, we did
not include an adjustment for multiple comparisons for data
presentation.35,36 All analyses were performed using SAS
9.4. Statistical significance was set at 2-sided a 5 .05.

RESULTS

More than 19 million individuals diagnosed with cancer
between 2004 and 2018 were selected from the NCDB,

including 52,036 PLWH and 19,115,520 individuals
without a HIV (Table 1). PLWH with cancer were younger,
more likely to be male, insured by Medicaid, resided in
lower-income areas, and less likely to be White compared
with their HIV-negative counterparts. Lung cancer was the
most commonly observed cancer among both PLWH and
HIV-negative adults. Additional cancers frequently diag-
nosed among PLWH included DLBCL (16% of cancers in
PLWH); Kaposi Sarcoma (11%); and colorectal (11%),
anal, and prostate (8%) cancers. PLWH were more likely to
be diagnosed at stage IV compared with HIV-negative
adults (32% v 19%, P , .001).

Overall, 5% of PLWH with cancer received PC (Table 2).
PLWH were 25% more likely to receive PC compared with
their HIV-negative counterparts (adjusted odds ratio [aOR]:
1.25; 95% CI, 1.20 to 1.30) after adjustment for age, sex,
race/ethnicity, insurance type, geographic region, modified
comorbidity score, and year of cancer diagnosis. When we
stratified by stage (I-III v IV), we observed that PLWH di-
agnosed with stage I-III cancer were 96% more likely to
receive PC compared with HIV-negative patients (aOR,
1.96, 95% CI, 1.80 to 2.13). By contrast, PLWH diagnosed
with stage IV cancer were 30% less likely to receive PC than
cancer patients without HIV (aOR, 0.70; 95% CI, 0.66 to
0.74).

Patients with DLBCL and HIV were more likely to receive PC
compared with their HIV-negative counterparts for all
stages of cancer diagnosis (Table 3). Patients with stage I-III
head and neck (aOR, 2.55; 95% CI, 1.65 to 3.94), breast
(aOR, 2.16; 95% CI, 1.22 to 3.82), anal (aOR, 1.51; 95%
CI, 1.12 to 2.05), and colorectal (aOR, 1.76; 95% CI, 1.25
to 2.49) cancers were more likely to receive PC compared
with HIV-negative patients diagnosed with the same cancer
site and stage, even after adjustment for covariates. By
contrast, for metastatic disease (stage IV), patients diag-
nosed with colorectal cancer were less likely to receive PC
(aOR, 0.72; 95%CI, 0.54 to 0.94) compared with their HIV-

TABLE 2. Comparison of PC Receipt Between HIV-Positive and HIV-Negative Cancer Patients by Stage at Diagnosis, NCDB (2004-2018)

Characteristic

Palliative, No. (%)

Crude ORs (95% CI) aORs (95% CI)No Yes

HIV-negative 18,358,517 (96.0) 757,003 (4.0)

HIV-positive 49,745 (95.1) 2,561 (4.9) 1.24 (1.20 to 1.29) 1.25 (1.20 to 1.30)

Stage I-III

HIV-negative 10,923,256 (98.8) 128,819 (1.2)

HIV-positive 23,516 (97.7) 543 (2.3) 1.95 (1.79 to 2.13) 1.96 (1.80 to 2.13)

Stage IV

HIV-negative 2,494,710 (83.6) 490,238 (16.4)

HIV-positive 10,799 (88.1) 1,455 (11.9) 0.68 (0.65 to 0.72) 0.70 (0.66 to 0.74)

NOTE. Models were adjusted for age at diagnosis, sex, race/ethnicity, insurance, geographic region, modified comorbidity score, and cancer diagnosis
year.
Abbreviations: aORs, adjusted odds ratios; NCDB, National Cancer Database; ORs, odds ratios; PC, palliative care.
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TABLE 3. Comparison of PC Receipt Between HIV-Positive and HIV-Negative Cancer Patients by Cancer Site and Stage, NCDB (2004-2018)

Cancer Type and Stage

Palliative, No. (%)

Crude ORs (95% CI) aORs (95% CI)No Yes

DLBCL

Stage I-III

HIV-negative 157,576 (98.0) 3,228 (2.0)

HIV-positive 2,358 (96.7) 81 (3.3) 1.67 (1.33 to 2.09) 3.52 (2.78 to 4.46)

Stage IV

HIV-negative 88,616 (95.0) 4,622 (5.0)

HIV-positive 2,727 (94.9) 148 (5.1) 1.03 (0.87 to 1.22) 1.65 (1.38 to 1.98)

Head and neck

Stage I-III

HIV-negative 318,183 (99.1) 2,737 (0.9)

HIV-positive 1,007 (98.0) 21 (2.0) 2.41 (1.56 to 3.72) 2.55 (1.65 to 3.94)

Stage IV

HIV-negative 249,766 (96.2) 9,981 (3.8)

HIV-positive 991 (94.8) 54 (5.2) 1.35 (1.03 to 1.78) 1.24 (0.94 to 1.63)

Breast

Stage I-III

HIV-negative 2,531,007 (99.7) 6,390 (0.3)

HIV-positive 1,727 (99.3) 12 (0.7) 2.74 (1.55 to 4.84) 2.16 (1.22 to 3.82)

Stage IV

HIV-negative 109,615 (80.1) 27,168 (19.9)

HIV-positive 165 (84.6) 30 (15.4) 0.73 (0.49 to 1.08) 0.78 (0.53 to 1.16)

Anal

Stage I-III

HIV-negative 57,287 (98.3) 966 (1.7)

HIV-positive 2,230 (97.6) 54 (2.4) 1.43 (1.09 to 1.89) 1.51 (1.12 to 2.05)

Stage IV

HIV-negative 4,063 (82.0) 890 (18.0)

HIV-positive 127 (83.0) 26 (17.0) 0.93 (0.61 to 1.42) 1.02 (0.65 to 1.60)

Lung

Stage I-III

HIV-negative 1,212,089 (96.8) 40,389 (3.2)

HIV-positive 3,315 (96.2) 132 (3.8) 1.19 (1.00 to 1.42) 1.12 (0.94 to 1.34)

Stage IV

HIV-negative 760,182 (75.5) 246,805 (24.5)

HIV-positive 2,560 (78.2) 712 (21.8) 0.85 (0.78 to 0.93) 0.80 (0.73 to 0.87)

Colorectal

Stage I-III

HIV-negative 1,104,632 (99.2) 8,553 (0.8)

HIV-positive 2,550 (98.7) 33 (1.3) 1.67 (1.18 to 2.35) 1.76 (1.25 to 2.49)

Stage IV

HIV-negative 263,458 (87.4) 38,120 (12.6)

HIV-positive 572 (90.6) 59 (9.4) 0.71 (0.54 to 0.93) 0.72 (0.54 to 0.95)

(continued on following page)
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negative counterparts. Similarly, patients diagnosed with
stage IV lung cancer had 20% lower odds of receiving PC
(aOR, 0.80; 95% CI, 0.73 to 0.87) compared with those
without HIV.

Among individuals diagnosed with stage I-III cancers,
PLWH were less likely to receive any curative treatment
(aOR, 0.51; 95%CI, 0.49 to 0.53) compared with their HIV-
negative counterparts, regardless of PC receipt (Table 4).
PLWH who received PC were 48% less likely to receive
curative treatment and PLWH who did not receive PC were
52% less likely to receive curative cancer care than cancer
patients without HIV.

DISCUSSION

Overall, use of PC was low among PLWH, with only one in
20 cancer patients living with HIV receiving palliative care in
the United States. Despite the documented benefits of PC
in survival and quality of life among cancer patients with
metastatic disease,37 we observed disparities in PC use
particularly among HIV-positive cancer patients diagnosed

with stage IV malignancies specifically patients with lung
and colorectal cancer. Although PLWH diagnosed with
stage IV cancer are less likely to receive PC, compared with
those without HIV, our study suggests that PLWH diag-
nosed with stage I-III cancer are more likely to receive PC in
lieu of curative therapy. This is concerning given the NCCN
guidelines for administration of early PC concurrent with
curative therapy for people with stage I-III cancers and PC
for all people with stage IV cancers. These results reinforce
previous research demonstrating disparities in receipt of
curative treatment among PLWH,4 underscoring an op-
portunity to improve cancer care across the continuum
from diagnosis to end of life.

In our study of more than 19 million adults diagnosed with
the most common cancer sites among PLWH in the United
States, PLWH diagnosed with stage IV cancer were less
likely to receive PC compared with cancer patients without
HIV. These documented disparities among HIV-positive
cancer patients with metastatic disease is particularly im-
portant given the potential benefits of PC in the HIV setting.

TABLE 3. Comparison of PC Receipt Between HIV-Positive and HIV-Negative Cancer Patients by Cancer Site and Stage, NCDB (2004-2018) (continued)

Cancer Type and Stage

Palliative, No. (%)

Crude ORs (95% CI) aORs (95% CI)No Yes

Upper GI

Stage I-III

HIV-negative 428,057 (93.6) 29,220 (6.4)

HIV-positive 900 (94.0) 57 (6.0) 0.92 (0.71 to 1.21) 0.99 (0.76 to 1.30)

Stage IV

HIV-negative 284,850 (80.2) 70,540 (19.8)

HIV-positive 606 (80.7) 145 (19.3) 0.96 (0.80 to 1.15) 0.94 (0.78 to 1.13)

NOTE. Models were adjusted for age at diagnosis, sex, race/ethnicity, insurance, geographic region, modified comorbidity score, and cancer diagnosis
year.
Abbreviations: aORs, adjusted odds ratios; DLBCL, diffuse large B-cell lymphoma; NCDB, National Cancer Database; ORs, odds ratios; PC, palliative care.

TABLE 4. Comparison of Curative Cancer Treatment Receipt Between HIV-Positive and HIV-Negative Patients Diagnosed With Stage I-III Cancer by PC
Receipt NCDB (2004-2018)

Characteristic

Any Curative Treatment, No. (%)

Crude ORs (95% CI) aORs (95% CI)No Yes

HIV-negative 772,690 (7.0) 10,279,385 (93.0)

HIV-positive 3,008 (12.5) 21,051 (87.5) 0.53 (0.51, 0.55) 0.51 (0.49, 0.53)

No PC

HIV-negative 742,045 (6.8) 10,142,913 (93.2)

HIV-positive 2,844 (12.1) 20,665 (87.9) 0.53 (0.51 to 0.55) 0.52 (0.50 to 0.54)

PC

HIV-negative 30,051 (23.3) 98,768 (76.7)

HIV-positive 161 (29.7) 382 (70.3) 0.72 (0.60 to 0.87) 0.48 (0.40 to 0.59)

NOTE. Models were adjusted for age at diagnosis, sex, race/ethnicity, insurance, geographic region, modified comorbidity score, and cancer diagnosis
year.
Abbreviations: aORs, adjusted odds ratios; NCDB, National Cancer Database; ORs, odds ratios; PC, palliative care.
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PLWH with cancer experience a disproportionate burden of
barriers to care because of documented experiences re-
lated to discrimination and stigma because of their HIV
status.3,17 These societal barriers to care can lead to poorer
cancer outcomes, such as higher rates of mortality, and
adverse mental health symptoms such as stress, depres-
sion, and anxiety.38 Palliative care can directly address
these adverse outcomes as the overall goal of PC is to
anticipate, prevent, and reduce physical and psychosocial
suffering, regardless of the stage of disease or curative
treatment plans.39 In addition, PC is used to manage ad-
verse physical symptoms that patients experience during
cancer treatment such as dizziness, nausea, vomiting, loss
of appetite, and overall pain. As outlined by the NCCN
guidelines, PC consults should begin at cancer diagnosis
and continue over the course of the cancer care contin-
uum.39 The value of early integration of PC into cancer care
has been demonstrated through improvements in symptom
management, reduction in psychosocial distress, and en-
hancements in treatment decision making for patients.40-45

Our study demonstrates that PLWH diagnosed with stage IV
cancerswere less likely to receive PC comparedwith patients
without HIV. However, patients living with stage IV cancers
can experience the largest benefit from PC by mitigating
several adverse symptoms including nausea, pain, vomiting,
and poor mental health,46 as previously demonstrated
among patients with non–small-cell lung cancer.37,44 Sur-
prisingly, PLWH diagnosed with stage IV lung cancer were
less likely to receive PC compared with lung cancer patients
without HIV. Only one in five PLWH diagnosed with stage IV
lung cancer received PC. In our study population, lung
cancer was the most common cancer diagnosed among
PLWHand lung cancer is themost frequent cause of cancer-
related death among PLWH.2,47,48 The benefits of early in-
tervention with PC among patients with cancer were first
demonstrated among patients with metastatic non–small-
cell lung cancer through a randomized controlled trial,37

which reported increased survival among patients who re-
ceived PC. Given the absence of guidelines during the study
period, numerous provider-level factors, including stigma
associated with treating patients with HIV,3 likely contributed
to lowering PC use among patients with stage IV lung cancer.
Provider perceptions regarding the role of HIV in treatment
adherence and efficacy and comfort level with discussing
adverse cancer treatment effects and prognosis have been
found to negatively affect likelihood of offering standard
curative treatment to PLWH and cancer.8 Inequities in
cancer care delivery among HIV-positive cancer patients
have been previously documented leveraging various patient
population registries and health care system contexts, in-
cluding the NCDB,49,50 SEER-Medicare,51,52 and theHIV and
Cancer Match Study.4,6 These studies have consistently
documented that PLWH with cancer are less likely to receive
any cancer treatment (defined as curative chemotherapy,
radiation, or surgery) compared with their HIV-negative

counterparts, even after adjustment for stage of cancer di-
agnosis and type of cancer. In the present study, we were
interested in the interplay of curative and PC treatment re-
ceipt, and as such, we further evaluated whether this patient
population living with HIV and cancer received standard
curative care as recommended by NCCN Guidelines Panel
for Cancer in People Living with HIV.53 We found that PLWH
with stage I-III cancer at diagnosis were less likely to receive
curative treatment compared with cancer patients without
HIV, including those who received PC as part of their care. In
fact, almost one third of PLWH with stage I-III cancer who
received PC were not offered any form of curative cancer
treatment. A previous study conducted using the NCDB
demonstrated that PLWH were more likely to be left un-
treated compared with those without HIV across cancer
sites, even after adjustment for insurance status andmedical
comorbidities.7 Our observation of a persistent disparity in
curative treatment receipt among patients who are more
likely to receive supportive care suggests that PLWH diag-
nosed with cancer may be solely receiving supportive care to
alleviate symptoms attributable to their comorbid conditions
rather than the side effects of cancer treatment. However,
stage-appropriate cancer treatment can improve survival
and cancer outcomes. Withholding cancer treatment, both
curative and palliative, can lead to loss of quantity and quality
of life, leading to downstream impacts on the social and
economic livelihood of HIV-positive patients and their fam-
ilies. HIV status should not guide cancer treatment guide-
lines, and PLWH should have equal access to guideline-
adherent, high-quality, cancer care.

Palliative care use is influenced by several factors including
patient-level and provider-level characteristics. We are lim-
ited to the data available in the NCDB and are not able to
evaluate unmeasured factors that influence physician’s or
patient’s choices regarding PC. For example, patients may
opt against PC because of personal choice or beliefs re-
garding end-of-life care.54 It is also important to contextualize
the demographic distribution of PLWH in the United States.
Similar to what we observed in our patient population, PLWH
in the United States include majority NH Black, lower in-
come, with a high proportion of Medicaid-insured patients.55

Health care system–level factors because of structural
racism56 likely play a significant role in the disparities that we
observed in palliative and curative cancer treatment delivery
among PLWH. Future research focused on delineating the
potential reasons for disparities that we observed in this study
from a heath care system–level perspective is needed to
inform the development of interventions to alleviate dis-
parities in equitable cancer treatment delivery in the context
of HIV and cancer. It is also important to acknowledge that
the NCDBdata on PC services are of uncertain accuracy and
may be underascertained as hospice use is not docu-
mented. Palliative intent must be inferred from clinical
records, and there is therefore an opportunity for misclas-
sification of PC use and type of PC treatment. Although the
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NCDB captures 70% of patients with cancer in the United
States, data are not population-based. Thus, certain patients
who did not receive care at Commission on Cancer–
accredited US hospitals have been under-represented.
Nonetheless, to our knowledge, the present study is the
largest analysis to date with a patient population that reflects
the underlying demographics of the US HIV population to
evaluate PC use in the context of cancer care. Future work
evaluating the potential benefits of PC among people living
with HIV and cancer should focus on important survival
outcomes including overall survival and progression-free
survival and time from cancer diagnosis to death, particu-
larly by stage at cancer diagnosis.

In conclusion, our study highlights important opportunities
for improving equitable cancer care delivery among pa-
tients living with HIV and cancer. Our present study, to our
knowledge, is the first characterization of PC use among
people living with HIV and cancer. Despite the documented
benefits of PC, including improved survival and patient-
reported quality of life, we observed concerning patterns for
PLWH regardless of cancer stage. Importantly, although
PLWH diagnosed with stage I-III were more likely to receive
PC, they were also less likely to receive curative treatment,
suggesting that supportive care may be offered in lieu of

curative-intent therapy to PLWH with cancer. In the general
oncology population (HIV-negative), integration of patient-
reported outcome measurements into regular clinical care
has improved symptom management.57 Patient-reported
outcomes are defined by the National Cancer Institute as
information directly from the patient to describe how they
feel and function, such as pain or other symptoms, their
satisfaction with care, and how a disease or treatment
affects their physical, mental, emotional, spiritual, and
health-related quality of life.58 Given that clinicians miss
about half of their patients’ symptoms during treatment,59,60

systematic monitoring of patients’ symptoms using patient-
reported outcomes may contribute to closing the gap in
cancer care delivery in the context of PLWH’s supportive or
PC during cancer treatment.57 Future work focused on
integrating the measurement of patient-reported outcomes
or adverse symptoms that PC traditionally addresses during
cancer care should be prioritized to inform the develop-
ment of potential strategies to address inequities in palli-
ation. Equitable access to PC is an important component of
high-quality cancer care in the United States, and efforts to
improve the delivery of PC to PLWH using insights from our
analysis should be prioritized.
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