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Abstract

Purpose: Palliative radiotherapy (RT) represents an important treatment opportunity for improving the quality of 
life in metastatic non-small cell lung cancer (NSCLC) patients through the management of symptoms within the course 
of the illness. This study examines the patient and clinical factors associated with palliative RT use among metastatic 
NSCLC patients in Puerto Rico. 

Methods: A retrospective cohort study was performed using secondary data analysis from 2009-2015 from the 
Puerto Rico Central Cancer Registry–Health Insurance Linkage Database (PRCCR-HILD). A logistic regression model 
was used to examine factors associated palliative RT. 

Results: Among the 929 patients identiýed with metastatic NSCLC, 33.80% received palliative RT within the ýrst 
year after diagnosis. After adjusting for other covariates, receipt of chemotherapy (ORAdj = 3.90; 95% CI = 2.91-5.45; 
P<0.001) and presence of symptoms (ORAdj =1.41; 95% CI =1.00-1.98; P = 0.045) were associated with increased 
odds of palliative RT use. Although marginally signiýcant, patient alerie Qui¶ones-Avila, Department of Health Services 
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site, histology type, method of diagnosis, stage of disease at diagnosis, 
therapy and follow-up status, and cause of death are included in the 
type of information collected. Data in the PRCCR �les are linked to the 
insurance claims �les from Medicare, Medicaid and private insurers in 
order to constitute the PRCCR-HILD. �e process of linking claims 
from the health insurance databases is performed using a deterministic 
match similar to the one used by SEER-Medicare [12]. All data is de-
identi�ed so that the health information is not linked to individual 
patients. 

�e PRCCR has been part of the United States National Program of 
Cancer Registries (NPCR) since 1997. �e Surveillance, Epidemiology, 
and End Results (SEER) Program and the North American Association 
of Central Cancer Registries (NAACCR) standards are used for coding 
data. In the most recent NPCR audit, the PRCCR complied with all the 
criteria, including the completeness of case ascertainment (>99.0%), 
comparable to the United States median (99.95%) [13].

Study cohort

�is study included patients aged 21 years or older in the PRCCR-
HILD with a primary diagnosis and histologic con�rmation of 
metastatic NSCLC (de�ned as stage III-B with malignant e�usion (wet 
IIIB) or stage IV NSCLC [14] between January 2009 and December 
2015. Only residents of Puerto Rico at diagnosis were included. NSCLC 
was required to be pathologically con�rmed and diagnosed prior to 
death as the primary cancer diagnosis. To ensure we had adequate 
claims information for our analyses, patients with incomplete claims 
data regarding cancer diagnosis (cancer type and cancer stage), with 
multiple primary diagnoses, with missing diagnosis date, without 
claims data a�er the primary diagnosis, without enrolment data during 
the �rst year a�er diagnosis, or with a death certi�cate within 15 days 
from diagnosis were excluded (Figure 1).

Study variables

�e variables of interest for this study were identi�ed via data in 
the PRCCR-HILD as well as insurance claims codes for the Current 
Procedural Terminology (CPT), Healthcare Common Procedure 
Coding System (HCPCS), and the International Classi�cation of Diseases 
for Oncology 3th (ICD-O-3). �e patient’s diagnosis was identi�ed 
using the ICD-O-3 codes for metastatic NSCLC site codes C340-C349, 
excluding small cell lung cancer (histology codes: 80413, 80423, 80433, 
80443, and 80453), lymphomas, and sarcomas. Our primary outcome 
variable, use of palliative RT, was de�ned by a combination of patient 
cohort (metastatic NSCLC primary diagnosis) and patient claims using 
HCPCS, CPT, and ICD codes for radiation courses occurring within 
one year of diagnosis. Codes used for identifying receipt of palliative 
RT included stereotactic RT, conventional radiation treatment deliver, 
conventional IMRT delivery, high-energy neutron radiation, and 
proton treatment delivery. Previous work with surveillance registry 
has also considered that the RT for patients with advanced NSCLC is 
being provided with palliative intent as a standard of care [15]. �e 
independent variables were categorized in order to assess for nonlinear 
trends. Demographic variables included age, sex, and marital status. 
Health services variables included health insurance type, density of RT 
centers, and geographic location. Density of RT centers was de�ned 
as the proportion of RT center per region of patient residency, as 
de�ned by Health Department Coalitions by Health Region [16,17]. 
�is variable was categorized according to the distribution of the 
study sample: low (0-2 centers), medium (3-6 centers), high (>7 
centers). Geographic location referred to whether or not the patient’s 
municipality of residency belonged to a metropolitan area, as de�ned  region rosd folnot the paisd 3
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Characteristic
Unadjusted Model Adjusted Model

Odds Ratio (95% CI) P Value Odds Ratio (95% CI) P Value

Age group (years)

   21-59 1.00 - 1.00 -
   60-74 0.76 (0.56, 1.04) 0.093 0.80 (0.55, 1.16) 0.231

   75+ 0.55 (0.38, 0.82) 0.003 0.71 (0.44, 1.17) 0.182
Sex

   Male 1.00 - 1.00 -
   Female 0.95 (0.72, 1.25) 0.732 0.87 (0.64, 1.19) 0.408

Marital Status

   Unmarried 1.00 - 1.00 -
   Married 1.15 (0.87, 1.52) 0.318 0.91 (0.66, 1.26) 0.571

   Unknown 0.99 (0.42, 2.37) 0.994 0.87 (0.34, 2.23) 0.779

Health Insurance

   Medicaid 1.00 - 1.00 -
   Medicare 1.58 (1.07, 2.31) 0.020 1.47 (0.92, 2.37) 0.109

   Medicare-Medicaid 0.95 (0.65, 1.40) 0.814 1.02 (0.64, 1.63) 0.920

   Private 2.04 (1.40, 2.98) <0.0001 1.50 (0.98, 2.29) 0.061

Density of RT Centers

   Low (0-2) 1.00 - 1.00 -
   Medium (3-6) 1.08 (0.64, 1.84) 0.767 1.13 (0.62, 2.04) 0.685

   High (7+) 1.32 (0.75, 2.31) 0.339 1.31 (0.70, 2.48) 0.394

Geographic Location

   Metro 1.00 - 1.00 -
   Nonmetro 0.57 0.168     0.70 (0.29, 1.66) 0.416

Surgery

   No 1.00 - 1.00 -
   Yes 0.- �À�p ������������������������������ ��������������������������������������0@�³�� �������������������������������������À�������� ������������1ic Location������9�1ic Location�������é ���������������
 �����Ê���������
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for palliative care services and availability and usage of these services 
in the island. �is is of great concern because a more detailed picture 
of palliative care that currently exists in cancer centers in Puerto Rico 
can help identify de�ciencies and barriers to comprehensive cancer 
care and allow development of health interventions to improve 
care delivery. Our data also shows di�erences in palliative RT by 
demographic and health service, and clinical characteristics.  Receipt of 
chemotherapy was associated with increased odds of palliative RT use 
among NSCLC patients (ORAdj = 3.9; 95% CI = 2.91-5.45; P<0.001), 
a�er adjusting for other covariates. Meanwhile, decreased odds of 
palliative RT use was associated with increasing age categories in the 
unadjusted model (OR= 0.55 95% CI: 0.3-0.82; P = 0.003), but lost its 
signi�cance a�er adjusting for other covariates (OR= 0.71, 95% CI: 
0.44-1.17; P = 0.182). �ese �ndings support prior work considering 
receipt of chemotherapy and younger age at diagnosis as proxies for 
higher performance status of patients who may withstand the rigors 
of more intensive treatment, such as palliative RT [14,22,27,28]. Also, 
an age disparity with palliative RT use has been consistently found 
among older patients with advanced cancer [14,22,23,29], suggesting 
a gap between quality of cancer care and the needs of a population 
that might bene�t from it. Reasons for this disparity could potentially 
include higher comorbidity, shorter survival, less disposition, and lack 
of transportation to receive more intensive cancer care among the 
elderly, which could impact both the patient’s and doctor’s decision 
to use palliative RT [29]. Moreover, in this study, patients with pain 
symptoms were 41% more likely to receive palliative RT than patients 
without pain symptoms, a�er adjusting for other covariates (ORAdj = 
1.41; 95% CI =1.00-1.98; P = 0.045). However, the majority of patients 
experiencing symptoms (64.64%) did not end up receiving palliative 
RT. Perhaps the �ndings from this study might indicate a disparity in 
access to palliative RT among patients with symptomology due perhaps 
to patient refusal of treatment [24]. Previous studies have included 
symptomology as a covariate for measuring e�ectiveness of palliative 
RT [30,31], rather than as a predictor for palliative RT use. Although 
marginally signi�cant, a�er adjusting for other covariates, patients 
with private health insurance were 50% more likely to receive palliative 
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