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SPECIFIC AIMS

1.

To describe the distribution of co-morbidities by socio-demographic characteristics such as
age, race, geographic region, insurance status and socio-economic status in patients
diagnosed with cancer of the breast, cervix, stomach, lung and prostate.

To investigate the association of the prevalence of co-morbidities with treatment decisions
and variations in compliance with recommended disease management guidelines for such
patients.

To examine the interaction of co-morbidities by site and stage of disease with gender, race,
and age.

SUMMARY

Project investigators addressed each of the Specific Aims by analyzing data from the Quality
Research in Radiation Oncology survey of patients with cancer of the breast, cervix, stomach,
lung, and prostate. The results from this project provided the basis for a manuscript that has been
accepted for publication by the Journal of Oncology Practice, as well as three presentations at
the Annual Meeting of the American Society for Radiation Oncology (ASTRO) in October 2011.

The manuscript is:



Owen, J.B., Khalid, N., Ho, A., Kachnic, L.A., Komaki, R., Tao, M.L., Currey, A., Wilson,
J.F.: Can patient comorbidities be included in Clinical Performance Measures for radiation
oncology? J Oncol Prac, In Press.

The presentations are:

1. Kachnic, L., Khalid, N., Owen, J., Goodman, K., Minsky, B., Thomas Jr., C. and Wilson, J.
F.: Impact of Co-Morbidities on Practice Patterns in the Management of Gastric Cancer:
Findings from the Quality Research in Radiation Oncology (QRRO) Gl Committee Process
Survey. Proc Amer Soc Thera Rad Onc (ASTRO), Miami Beach, FL, Int J Radiat Oncol
Biol Phys, [81] pg. S557-558, Abs. #2724, 2011.

2. Komaki, R., Khalid, N., Kong, F., Langer, C., Crozier, C., Owen, J., Weli, X., Wilson, J. F.
and Movsas, B.: Co-Morbidities Affect Cancer Treatment Strategies and Outcome in
Patients with Locally Advanced Non-Small Cell Lung Cancer (NSCLC) - Report of
Quality Research In Radiation Oncology (QRRO) Data For Stage I11 NSCLC Patients. Proc
Amer Soc Thera Rad Onc (ASTRO), Miami Beach, FL, Int J Radiat Oncol Biol Phys, [81]
pg. S575, Abs. #2760, 2011.

3. Tao, M., Khalid, N., White, J., Owen, J., Pierce, L. and Wilson, J. F.: Prevalence and
Impact of Co-morbidities on Treatment of Breast Cancer. Proc Amer Soc Thera Rad Onc
(ASTRO), Miami Beach, FL, Int J Radiat Oncol Biol Phys, [81] pg. S557, Abs. #2723,
2011.

METHODS
QRRO / PCS history, survey design, and data collection methods

Since 1973 the American College of Radiology (ACR) has conducted observational surveys of
the processes of care in radiation oncology through the Quality Research in Radiation Oncology
(QRRO) (formerly called the Patterns of Care Study). Detailed information is collected by chart
review and abstraction of patient and tumor characteristics, imaging, laboratory tests, treatment
planning, surgery, radiation therapy, and systemic therapy including data elements designed for
the purpose of measuring quality of care and comparing care actually received by patients to
well-established clinical guidelines.

The QRRO survey used stratified two-stage cluster sampling with radiation oncology facilities
from a master list of those operating in the United States in 2007 being stratified, a random
sample of facilities selected from each stratum, and a random sample of eligible cases for each
disease site selected from each participating facility. Facilities were classified into the following
strata: academic (main teaching hospital of a medical school or National Cancer Institute—
designated Comprehensive Cancer Center); large nonacademic (other facility with >3 linear
accelerators actively treating patients), medium nonacademic (other facility with 2 linear
accelerators actively treating patients), and small nonacademic (other facility with 1 linear
accelerator actively treating patients). One hundred and six facilities were selected and invited to
participate in the survey of which 45 (42%) of participated in the study: 14 academic, 13 large
nonacademic, 7 medium nonacademic, and 11 small nonacademic facilities.



The ACR Institutional Review Board (IRB) approved the study as qualifying for a waiver of
consent under the Common Rule and a waiver of authorization under the Health Insurance
Portability and Accountability Act (HIPAA). Participating institutions also received approval
from their IRBs or other boards according to their institution policies.

Case Eligibility and Study Samples

QRRO disease site committees defined the eligibility criteria for each disease site study. For the
breast study inclusion criteria were: received Radiation Therapy (RT) in 2007, female, any
invasive breast disease, clinical Stage I, Il or I1lA, and mastectomy or lumpectomy as primary
treatment. Exclusion criteria were: bilateral lesions or prior or concurrent malignancies or
previous RT. For the cervix study inclusion criteria were: received RT in 2005 through 2007 and
carcinoma of the cervix only. Exclusion criteria were: prior pelvic RT, distant metastases, prior
or concurrent malignancies, or prior hysterectomy. For the prostate study inclusion criteria were:
RT during 2007, adenocarcinoma of the prostate, no neo-adjuvant hormonal therapy or neo-
adjuvant hormonal therapy for no more than 6 months prior to RT. Exclusion criteria were:
distant metastases, prior or concurrent malignancies, previous chemotherapy or RT as a primary
treatment, prostatectomy, and histologically proven positive (para aortic) PA nodes. For the
gastric study inclusion criteria were: RT in 2005 through 2007, histology of adenocarcinoma,
sguamous, or adenosquamous, Stage Ib, 11, Il or IV (non-metastatic disease), tumor in the
stomach or gastroesophageal (GE) junction, Karnofsky >= 60. Exclusion criteria were: distant
metastases, prior malignancies within past 5 years. The lung cancer study had two separate
groups, Stage I, 11 or 111 non-small cell lung cancer (NSCLC) and limited stage small cell lung
cancer (SCLC). Inclusion criteria were: RT from 2006 through 2007 and Karnofsky >=60.
Exclusion criteria were: distant metastases or malignant pleural effusion, prior thoracic
radiotherapy, and concurrent or prior malignancy within 5 years. For all disease sites in-situ or
non-melanoma skin cancers did not fall into the exclusion for prior malignancy.

Using these eligibility criteria the participating institutions provided lists of all eligible cases for
each study. QRRO randomly selected the study samples from these lists and QRRO Clinical
Data Abstractors reviewed each case during the site visit for final determination of eligibility.
From each institution the first 10 randomly selected eligible cases were included in the prostate,
breast, cervix, and gastric studies, the first eight randomly selected eligible cases in the non-
small cell lung cancer study, and the first five randomly selected eligible cases in the small cell
lung cancer study. (If an institution had fewer than the target number of cases for a study, all
eligible cases were included.)

Data Collection

Trained research associates performed on-site reviews of the medical records of selected eligible
cases and abstracted information for the structured data elements on patient characteristics,
tumor characteristics, staging work-up, co-morbidities, and treatment into an online database.

Co-morbidities
To assess and measure co-morbid conditions QRRO used the Adult Comorbidity Evaluation
Index (ACE-27) because of its clinical relevance and sensitivity. This index reflects not only a



wide range of coexisting conditions relevant to cancer therapy choice and outcome, but also the
severity of these conditions. The ACE-27 is a 27-item validated co-morbidity index for use with
patients with cancer. It covers 11 organ systems plus substance abuse, obesity and a malignancy
co-morbidity score (not including the index cancer). Diseases are graded into three levels of
severity: grade 1 (mild), grade 2 (moderate), or grade 3 (severe), according to the level of
individual organ decompensation and prognostic significance. From these data elements the
index can be computed to provide an overall co-morbidity score of severe, moderate, mild, or
none, based on the highest severity of a condition - severe in the case of one or more grade 3 co-
morbidity or two or more grade 2 co-morbidities in different organ systems, moderate in the case
of one grade 2 co-morbidity in one organ system, mild in the case of any number of grade 1 co-
morbidities, or none. The co-morbidities were recorded and assessed by two trained and
certified data abstractors. (Piccirillo JF, Tierney RM, Costas I, Grove L, Spitznagel EL Jr.
Prognostic Importance of Co-morbidity in a Hospital-Based Cancer Registry. JAMA 2004,
291(20):2441-2447)

In addition, for each patient the data element, “Was treatment contra-indicated or changed due to
comorbidities?”, was recorded as “yes” if any note in the chart indicated that a change in
treatment had occurred because of co-morbidities and “no” otherwise.

Clinical Performance Measures

Prior to the survey the members of the each QRRO disease site Committee identified specific
measurable clinical performance measures (CPMs) that were surrogates for quality of treatment
for the study cancer. The methods used for developing these CPMs have been previously
reported and are based on best available evidence as synthesized in widely disseminated
treatment guidelines that were available at the time the patients in the studies were treated.
(Crozier JHQ paper) These guidelines base treatment recommendations on tumor and patient
characteristics, but provide little guidance on including patient co-morbidities in the treatment
decision.

Data Analysis

National estimates were calculated from the survey data using SUDAAN statistical software
(Research Triangle Institute, Research Triangle Park, NC), which incorporates the design
elements and weights that reflect the relative contribution of each patient in the analysis of this
complex survey. Weights reflect the proportion of cases in the sample and population for each
stratum to give appropriate point estimates and standard errors from which national averages of
the measures can be derived.

For each disease site, analysis includes descriptive and inferential statistics. The descriptive
portion includes socio-demographic variables and prevalence of co-morbidities. Distribution of
co-morbidities by patient characteristics such as age, gender and race, and by prognostic factors
such as age, race, disease stage, histology, and nodal status are examined.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Piccirillo%20JF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tierney%20RM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Costas%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grove%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spitznagel%20EL%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Although national estimates were computed using weights, results comparing small subsets of
patients are reported for the surveyed sample. Since the CPMs are computed for small subsets of
patients, they are reported as unweighted case counts in each category

RESULTS BY SPECIFIC AIM

Specific Aim 1: To describe the distribution of co-morbidities by socio-demographic
characteristics such as age, race, geographic region, insurance status and socio-economic status
in patients diagnosed with cancer of the breast, cervix, stomach, lung and prostate.

One common approach to measuring comorbidities is to record whether or not the patient had
any comorbidity. Table 1 presents results for categories of age, race/ethnicity, medical coverage,
and marital status for each of the disease sites of breast, cervix, stomach, lung and prostate, with
lung cancer divided into Small Cell Lung Cancer (SCLC) and Non-small Cell Lung Cancer
(NSCLC). The p-values show statistically significant differences between those with and without
comorbidity for age and for medical coverage for most disease sites. Race/ethnicity and marital
status show statistically significant differences in the presence or absence of comorbidities for
patients with breast and cervical cancer, while race/ethnicity also shows statistically significant
differences for NSCLC. Other variables including facility stratum, geographic region, and gender
were also analyzed but showed no pattern of relationship to the presence or absence of
comorbidities.

The clinical importance of comorbidities in the treatment of cancer patients depends not only on
whether at least one comorbidity is present but also on severity and combinations of
comorbidities. Project investigators analyzed the survey data using the Adult Comorbidity
Evaluation Index (ACE-27). Table 2 presents results for categories of age, race/ethnicity,
medical coverage, and marital status for each of the disease sites by the ACE-27 Index. In terms
of statistically significant differences results are similar to the previous table. The p-values show
statistically significant differences by ACE-27 Index value for age and for medical coverage for
most disease sites. Race/ethnicity shows statistically significant differences for patients with
cervical or prostate cancer or NSCLC, while marital status shows statistically significant
differences for breast and cervical cancer. Other variables including facility stratum, geographic
region, and gender were also analyzed but showed no pattern of relationship to the ACE-27
Index value.

Specific Aim 2: To investigate the association of the prevalence of co-morbidities with treatment
decisions and variations in compliance with recommended disease management guidelines for
such patients.

Table 3 shows the distribution of the same set of variables by the variable “treatment contra-
indicated or changed due to comorbidities”. Overall treatment changed most often for NSCLC
patients and least often for breast cancer patients. Age is significantly related to treatment
change for gastric cancer patients with change more frequent for older patients. Race/ethnicity is
not significantly related to treatment change. Marital status is significantly related to treatment
change in the cervix cancer study with change more frequent among single patients. Medical
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coverage is significantly related to treatment change for cervix, prostate, and gastric cancer
studies. Patients with treatment change more often have Medicare, with or without supplement.

Other variables examined revealed that treatment change is not related to gender. Census region
is significantly related only for the prostate study with treatment change more frequent among
patients in the Midwest and Northeast than in the South and West. Facility stratum is
significantly related only for NSCLC with patients in academic facilities more likely to have
treatment change.

Multivariate logistic regression models were investigated to show the association of patient
factors with the dependent variable “treatment changed or contra-indicated due to
comorbidities.” An initial model included as independent variables factors presented in previous
tables, age, disease site, gender, race, and medical coverage, as well as ACE-27 Index. The final
model shown in Table 4 includes those variables that showed substantial relationships in the
initial model or in bivariate analyses. ACE-27 Index is very highly associated with treatment
change for patients with severe or moderate index values compared to those with none or mild
(p<0.0001). Age and medical coverage, two other variables that would be expected to be
correlated with ACE-27 Index, make no (age) or little (medical coverage) significant
contribution to predicting treatment change once ACE-27 is included in the multivariate model.
Medicare with supplement is more likely to be associated with treatment change than private /
TriCare / other insurance (p=0.0394). Disease site is also highly associated with treatment
change after adjusting for other variables in the model. Compared to the reference category of
breast cancer, the sites of cervix (p=0.0005), non-small cell lung (p=0.0002), gastric (p=0.0020),
and prostate (p<0.0001) cancer are more likely to have treatment changed due to comorbidities.

Within individual disease sites investigators found that Stage 111 NSCLC patients with severe
comorbidities had a lower rate of concurrent chemoradiotherapy and a higher incidence in which
the original treatment plan was changed due to comorbidities than other patients.

Among patients in the gastric cancer study the presence of comorbidity was statistically
significantly associated with the following: performing less than a total gastrectomy, less than a
complete primary resection, and laparoscopic resection, as well as influencing a change in
planned multi-disciplinary treatment.

For the breast cancer study which included patients with early-stage breast cancer only, the
prevalence of meaningful comorbidity was low and there was little association of comorbidity
status and treatment delivery.

Specific Aim 3: To examine the interaction of co-morbidities by site and stage of disease with
gender, race, and age.

Tables 1 and 2, discussed under Specific Aim 1, presented results for the interaction between the
presence or absence of comorbidities and the ACE-27 Index by disease site. Project investigators
analyzed comorbidities by stage of disease for each disease site and found no significant
interactions.
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Table 1: Characteristics of patients by presence of any reported comorbidity - by disease site

Age at start of RT Race/Ethnicity® Medical Coverage @ Marital Status ©
White Black Hispanic Med | Medi- Pri\_/ate Me_di— Married | Single/
DISEASE SITE | Totals <65 | 65-74 | >=75 Not Not other | - care+ | [Tricar | caid/ | oo o0 | Ajone | UNK
Hisp Hisp icare e Self
Breast (n=439)
N (weighted) 83,438 p<0.0001 p=0.0817 p<0.0001 p=0.0008
n %*
>=]1 comorbidity (%)* | 258 59.3 | 52.8 27.1 20.1 70.6 18.1 11.3 15.2 | 30.1 47.5 7.0 50.2 33.3 16.4
No comorbidity (%)* | 181 405 | 78.1 15.2 6.7 80.8 9.8 9.4 5.1 14.6 76.8 3.5 71.3 20.7 8.0
Cervix (n=261)
N (weighted) 10,400 p<0.0001 p=0.0060 p=0.0001 p=0.0135
n %*
>=1 comorbidity (%)* | 135 52.0 | 62.5 15.1 22.4 57.1 27.1 15.8 11.2 | 26.9 45.0 16.9 34.5 52.2 13.3
No comorbidity (%)* | 126 48.0 | 92.7 3.1 4.2 60.9 11.2 27.9 2.8 6.1 61.0 30.1 43.8 31.6 24.6
Prostate (n=414)
N (weighted) 64,333 p=0.4703 p=0.2332 p=0.0124 p=0.1776
n %*
>=1 comorbidity (%)* | 325 78.4 | 28.1 46.5 25.4 73.5 19.4 7.1 26.1 | 38.6 33.2 2.1 71.1 16.9 12.0
No comorbidity (%)* | 89 21.6 | 36.2 45.0 18.8 69.2 13.5 17.3 236 | 17.2 56.8 2.4 82.5 10.0 7.5
Lung (NSCLC)(n=340)
N (weighted) 31,864 p=0.0004 p=0.0162 p=0.0003 p=0.5428
n %*
>=]1 comorbidity (%)* | 302 89.6 | 36.9 33.4 29.7 79.7 14.5 5.8 19.6 | 39.1 32.3 9.0 52.3 32.7 15.0
No comorbidity (%)* | 38 104 | 77.9 9.2 12.8 48.2 26.8 25.0 13.7 6.4 62.0 18.0 46.3 43.1 10.6
Lung (SCLC) (n=144)
N (weighted) 6,288 p=0.0156 p=0.5229 p=0.1043 p=0.4098
n %*
>=1 comorbidity (%)* | 119 87.5 | 56.4 35.4 8.2 82.7 12.0 5.3 16.7 | 20.0 52.4 10.8 61.8 31.2 7.0
No comorbidity (%)* | 25 125 | 70.7 5.0 24.3 89.6 8.6 1.8 18 | 29.3 63.5 5.4 42.2 47.4 10.4
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Age at start of RT Race/Ethnicity® Medical Coverage @ Marital Status ©
White Black Hispanic Med | Medi- | Private | Medi- Married | Single/
Total - = - i i
DISEASE SITE | otals <65 | 65-74 | >=75 Not Not other | . care+ | /Tricar | caid/ /Partner | Alone Unk
Hisp Hisp icare e Self
Gastric (n=248)
N (weighted) 9,547 p<0.0001 p=0.7435 p=0.0088 p=0.5304
n %*
>=1 comorbidity (%)* | 169 67.8 | 40.2 36.0 23.9 62.6 18.2 19.2 16.0 | 325 42.0 9.5 68.3 23.0 8.7
No comorbidity (%)* | 79 32.2 | 83.7 11.5 4.9 59.5 15.5 24.9 56 | 13.8 65.0 15.6 66.2 18.0 15.8

* Percentages based on weighted number of patients.
® Race: “Hispanic/Other” Other includes” Asian”, “Native Hawaiian or Other Pacific Islander”, “American Indian or Native Alaskan”, “More than one race”,

“Other” and “Unknown”. (n=xxx for “Unknown”)
@ Medical Coverage: “Medicare” includes “Medicare, and Medicare HMO; “Medicare+" includes Medicare plus supplemental insurance (Blue Cross/Blue

Shield, HMO, Champus/V A/Tricare or Other insurance); “Medicaid/Self” includes “Medi-cal, etc.”, “Self-pay” and insurance status unknown. (n=xxx for

“Unknown”)

) Marital Status: “Single/Alone” includes Widowed, Divorced, Separated, Never Married and Unknown. (n=xxx for “Unknown’")
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Table 2: Characteristics of patients with comorbidities measured by the ACE-27 Index - by disease site

# (%) Age at start of RT Race/Ethnicity® Medical Coverage @ Marital Status ©
weighted White Black Hispanic Med | Medi- Pri\_/ate Me_di— Married | Single/
DISEASE SITE | patients <65 | 65-74 | >=75 Not Not Other | .~ care+ | /Tricar | caid/ /Partner | Alone Unk
Hisp Hisp icare e Self
Breast (n=439) p=0.0011 p=0.3201 p=0.0006 p=0.0001
N (weighted) 83,438 % % % %
None ?j’ﬁﬁs 781 | 152 | 67 | 808 9.8 04 | 51| 146 | 768 | 35| 703 | 207 | 80
Mild ?fé?Sl 538 | 269 | 193 | 680 | 203 117 | 133 | 313 | 497 | 57 | 593 | 255 | 151
Moderate (1112345 471 | 288 | 240 | 775 | 115 110 |202| 200 | 305 | 122 | 2204 | 549 | 227
Severe 3)2’579( 645 | 218 | 137 | 760 | 174 66 |203| 100 | 542 | 66 | 471 | 463 | 66
Cervix (n=261) p=0.0003 p=0.0322 p=0.0004 p=0.0370
N (weighted) 10,400
None | 4,991 (48) | 92.7 3.1 4.2 60.9 11.2 27.9 2.8 6.1 61.0 30.0 43.8 31.6 24.6
Mild | 2,716 (26) | 58.4 14.9 26.7 51.9 32.3 15.9 12.8 25.3 47.5 14.3 33.6 56.3 10.1
Moderate | 1,798 (17) | 73.4 10.9 15.7 63.3 16.4 20.3 2.2 30.4 53.1 14.3 42.6 38.8 18.6
Severe 894 (19) | 53.1 23.9 23.0 60.5 33.0 6.5 24.1 25.0 21.0 29.8 21.0 66.8 12.2
Prostate (n=414) p=0.4510 p=0.0145 p=0.0183 p=0.2480
N (weighted) 64,333
None | 13,888 36.2 45.0 18.8 69.2 135 17.3 23.6 17.2 56.8 2.4 82.5 10.0 7.5
Mild | 31,794 29.7 43.8 26.5 71.6 18.3 10.1 23.9 37.0 36.9 2.2 76.5 14.0 9.5
Moderate | 13,725 27.6 55.8 16.6 81.0 18.4 0.6 26.0 | 39.7 315 2.8 62.8 18.8 18.4
Severe | 4,927 18.9 37.8 43.3 65.5 29.0 6.5 40.2 | 45.8 13.9 0.0 59.4 29.8 10.7
Lung (NSCLC)(n=340) p=0.0090 p=0.0104 p=0.0012 p=0.2830
N (weighted) 31,864
None 3,314 77.9 9.2 12.8 48.2 26.8 25.0 13.7 6.4 62.0 18.0 46.3 43.1 10.6
Mild | 11,335 40.2 33.7 26.1 72.8 17.3 9.9 20.6 | 30.8 39.3 9.3 54.3 35.9 9.8
Moderate | 8,303 36.4 31.6 32.0 87.0 9.7 3.3 125 53.3 26.8 7.3 51.4 25.2 23.3
Severe 8,912 33.0 34.8 32.2 81.6 15.4 29 24.9 36.3 28.7 10.1 50.5 35.6 14.0
Lung (SCLC) (n=144) p=0.0575 p=0.4858 p=0.3894 p=0.6024
N (weighted) 6,288
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# (%) Age at start of RT Race/Ethnicity® Medical Coverage @ Marital Status ©
weighted White Black Hispanic Med | Medi- Pri\_/ate Me_di— Married | Single/
DISEASE SITE | patients <65 | 65-74 | >=75 Not Not Other | .~ care+ | /Tricar | caid/ /Partner | Alone Unk
Hisp Hisp icare e Self
None 784 70.7 5.0 24.3 89.6 8.6 1.8 1.8 29.3 63.5 5.4 42.2 47.4 10.4
Mild | 2,520 50.0 42.8 7.3 77.2 11.2 11,5 7.7 19.9 59.1 13.2 60.3 35.0 4.7
Moderate | 1,647 68.2 19.5 12.3 86.0 14.0 0.0 9.3 27.1 51.5 12.1 62.6 24.1 13.3
Severe | 1,336 54.1 41.1 4.8 88.8 11.2 0.0 42,7 | 116 40.9 4.8 63.5 32.8 3.8
Gastric (n=248) p=0.0002 p=0.0873 p=0.0224 p=0.6595
N (weighted) 9,547
None | 3,078 83.7 11.5 4.9 59.5 15.5 24.9 5.6 13.8 65.0 15.6 66.2 18.0 15.8
Mild | 4,143 48.0 34.9 17.1 52.8 22.5 24.7 143 | 24.3 51.0 10.4 74.8 18.5 6.7
Moderate | 1,395 23.3 40.3 36.4 86.8 5.6 7.6 21.3 | 44.6 30.6 3.5 58.5 31.4 10.1
Severe 931 30.5 34.5 34.9 70.1 17.6 12.4 154 51.0 19.2 14.4 53.7 30.9 15.4

* Percentages based on weighted number of patients.

@ Race: “Hispanic/Other” Other includes” Asian”, “Native Hawaiian or Other Pacific Islander”, “American Indian or Native Alaskan”, “More than one race”,
“Other” and “Unknown”. (n=xxx for “Unknown”)

@ Medical Coverage: “Medicare” includes “Medicare, and Medicare HMO; “Medicare+” includes Medicare plus supplemental insurance (Blue Cross/Blue
Shield, HMO, Champus/V A/Tricare or Other insurance); “Medicaid/Self” includes “Medi-cal, etc.”, “Self-pay” and insurance status unknown. (n=xxx for

“Unknown”)

) Marital Status: “Single/Alone” includes Widowed, Divorced, Separated, Never Married and Unknown. (n=xxx for “Unknown’")
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Table 3: Characteristics of patients with treatment contra-indicated or changed due to comorbidities - by disease site

Age at start of RT Race/Ethnicity™ Medical Coverage Marital Status ©
White Black Hispanic Med | Medi- | Private | Medi- Married | Single/
Total - = - i i
DISEASE SITE | otals <65 | 65-74 | >=75 Not Not other | . care+ | /Tricar | caid/ /Partner | Alone Unk
Hisp Hisp icare e Self
Breast (n=439)
N (weighted) 83,438 p=0.3192 p=0.4136 p=0.3740 p=0.1092
n %*
Rxco”tra"”d'c(ﬂ/fgf 17 30 | 348 | 347 | 304 | 872 7.8 49 |221| 441 | 319 | 20 | 211 | 711 | 78
Rx not changed (%)* | 422 97.0 | 64.0 | 219 | 142 | 743 15.0 107 | 108 | 232 | 603 | 57 | 600 | 269 | 13.1
Cervix (n=261)
N (weighted) 10,400 p=0.0605 p=0.0711 p=0.0341 p=0.0375
n %*
Rxco”tra"”d'c(g/fsi 27 132 | 503 | 255 | 242 | 609 30.7 85 | 236 355 | 204 | 116 | 188 | 705 | 107
Rx not changed (%)* | 234 868 | 81.1 | 69 | 121 | 586 17.8 23.6 46 | 141 | 562 | 250 | 420 | 380 | 19.9
Prostate (n=414)
N (weighted) 64,333 p=0.7627 p=0.1226 p=0.0227 p=0.3342
n %*
Rxcontra"”d"zﬁgf 85 195 | 273 | 439 | 288 | 738 | 221 42 | 306 | 480 | 198 | 16 | e62 | 231 | 107
Rx not changed (%)* | 329 805 | 30.4 | 46.7 | 228 | 72.2 17.2 106 | 243 | 306 | 427 | 23 | 754 | 135 | 111
Lung (NSCLC)(n=340) .
N (weighted) 31,864 p=0.1281 p=0.1455 p=0.4171 p=0.8875
n %*
Rxco”tra"”d'c(ggf 115 298 | 336 | 304 | 360 | 809 15.2 39 |219| 398 | 285 | 98 | 514 | 325 | 161
Rx not changed (%)* | 225 702 | 443 | 312 | 245 | 745 16.1 94 | 178 ] 339 | 383 | 100 | 517 | 343 | 13.9
Lung (SCLC) (n=144)
N (weighted) 6,288 p=0.7530 p=0.1991 p=0.1456 p=0.1002
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Age at start of RT

Race/Ethnicity™®

Medical Coverage @

Marital Status ©®

White Black Hispanic Med | Medi- | Private | Medi- Married | Single/
DISEASE SITE | Totals <65 | 65-74 | >=75 Not Not Other | .~ care+ | /Tricar | caid/ Partner | Alone Unk
Hisp Hisp icare e Self
n %*
RXCO”tra"”d'c(ﬂ/fSi 15 79|42 | 439 | 79 | 747 | 253 00 |[314| 79 | 607 | 00 | %0 | 40 | 00
Rx not changed (%)* | 129 92.1 | 59.1 | 305 | 104 | 843 10.4 53 | 134 | 223 | 532 | 110 | 59.7 | 322 | 81
Gastric (n=248)
N (weighted) 9,547 p=0.0077 p=0.3925 p=0.0287 p=0.7534
n %*
Rxco”tra"”d'c(g/fsf 25 136 | 202 | 174 | 624 | 756 12.6 118 | 302 | 459 | 217 | 22 | 597 | 292 | 111
Rx not changed (%)* | 223 86.4 | 59.5 | 29.8 | 10.7 | 59.4 18.1 225 90 | 234 | 538 | 129 | 688 | 202 | 11.0

* Percentages based on weighted number of patients. n=sample number of patients. N=weighted number of patients.

@ Race: “Hispanic/Other” Other includes” Asian”, “Native Hawaiian or Other Pacific Islander”, “American Indian or Native Alaskan”, “More than one race”,
“Other” and “Unknown”. (n=xxx for “Unknown”)

@ Medical Coverage: “Medicare” includes “Medicare, and Medicare HMO; “Medicare+" includes Medicare plus supplemental insurance (Blue Cross/Blue
Shield, HMO, Champus/V A/Tricare or Other insurance); “Medicaid/Self” includes “Medi-cal, etc.”, “Self-pay” and insurance status unknown. (n=xxx for

“Unknown”)

) Marital Status: “Single/Alone” includes Widowed, Divorced, Separated, Never Married and Unknown. (n=xxx for “Unknown’")
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Table 4: Multivariate logistic regression analysis identifying variables associated
with treatment changes or contra-indicated due to comorbidities

Treatment changed or contra-indicated due to
CHARACTERISTIC Odds Ratio 95% ClI o
Intercept 0.01 0.00-0.01 0.0000
Disease Site
Breast Reference
Cervix 4.39 1.92-10.06 0.0005
Prostate 7.41 3.39-16.21 0.0000
Lung -- NSCLC 4.24 1.97-9.15 0.0002
Lung -- SCLC 0.68 0.22-2.15 0.5156
Gastric 4.07 1.68-9.90 0.0020
ACE-27 Index
None / Mild Reference
Moderate 11.08 6.08-20.18 0.0000
Severe 71.49 34.86-146.59 0.0000
Age at start of treatment
<65 years Reference
65-74 years 0.65 0.30-1.40 0.2697
>= 75 years 0.99 0.43-2.32 0.9901
Medical coverage
Private / Tricare Reference
Medicare 1.95 0.88-4.30 0.0994
Medicare + 2.25 1.04-4.88 0.0394
Medicaid / self-pay / 0.79 0.40-1.58 0.5094
Unknown




18. Extent of Clinical Activities Initiated and Completed. Items 18(A) and 18(B) should be
completed for all research projects. If the project was restricted to secondary analysis of
clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should
be “No.”

18(A) Did you initiate a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X No

18(B) Did you complete a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X No

If “Yes” to either 18(A) or 18(B), items 18(C) — (F) must also be completed. (Do NOT
complete 18(C-F) if 18(A) and 18(B) are both “No.”)

18(C) How many hospital and health care professionals were involved in the research
project?
Number of hospital and health care professionals involved in the research
project

18(D) How many subjects were included in the study compared to targeted goals?

Number of subjects originally targeted to be included in the study
Number of subjects enrolled in the study

Note: Studies that fall dramatically short on recruitment are encouraged to
provide the details of their recruitment efforts in Item 17, Progress in Achieving
Research Goals, Objectives and Aims. For example, the number of eligible
subjects approached, the number that refused to participate and the reasons for
refusal. Without this information it is difficult to discern whether eligibility
criteria were too restrictive or the study simply did not appeal to subjects.

18(E) How many subjects were enrolled in the study by gender, ethnicity and race?

Gender:
Males

Females

Unknown

Ethnicity:
Latinos or Hispanics

Not Latinos or Hispanics
Unknown
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Race:

American Indian or Alaska Native

Asian

Blacks or African American

Native Hawaiian or Other Pacific Islander

White

Other, specify:
______Unknown

18(F) Where was the research study conducted? (List the county where the research
study was conducted. If the treatment, prevention and diagnostic tests were offered in
more than one county, list all of the counties where the research study was
conducted.)

19. Human Embryonic Stem Cell Research. Item 19(A) should be completed for all research
projects. If the research project involved human embryonic stem cells, items 19(B) and
19(C) must also be completed.

19(A) Did this project involve, in any capacity, human embryonic stem cells?
Yes
X _No

19(B) Were these stem cell lines NIH-approved lines that were derived outside of
Pennsylvania?

Yes

No

19(C) Please describe how this project involved human embryonic stem cells:

20. Articles Submitted to Peer-Reviewed Publications.

20(A) Identify all publications that resulted from the research performed during the funding
period and that have been submitted to peer-reviewed publications. Do not list journal
abstracts or presentations at professional meetings; abstract and meeting presentations should
be listed at the end of item 17. Include only those publications that acknowledge the
Pennsylvania Department of Health as a funding source (as required in the grant
agreement). List the title of the journal article, the authors, the name of the peer-reviewed
publication, the month and year when it was submitted, and the status of publication
(submitted for publication, accepted for publication or published.). Submit an electronic
copy of each publication or paper submitted for publication, listed in the table, in a PDF
version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include
the number of the research project, the last name of the PI, and an abbreviated title of the
publication. For example, if you submit two publications for Smith (PI for Project 01), one
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publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04),
the filenames would be:

Project 01 — Smith — Three cases of isolated

Project 01 — Smith — Investigation of NEB1 deletions

Project 03 — Zhang — Molecular profiling of aromatase

Project 04 — Bates — Neonatal intensive care
If the publication is not available electronically, provide 5 paper copies of the publication.

Note: The grant agreement requires that recipients acknowledge the Pennsylvania
Department of Health funding in all publications. Please ensure that all publications listed
acknowledge the Department of Health funding. If a publication does not acknowledge the
funding from the Commonwealth, do not list the publication.

Title of Journal Authors: Name of Peer- | Month and | Publication
Article: reviewed Year Status (check
Publication: Submitted: | appropriate box
below):
Can patient Owen, J.B., Khalid, | Journal of 7/2013 CISubmitted
comorbidities be N., Ho, A, Oncology X]Accepted
included in Clinical | Kachnic, L.A., Practice CIPublished
Performance Komaki, R., Tao,
Measures for M.L., Currey, A.,
radiation Wilson, J.F.:
oncology?
CISubmitted
2. CJAccepted
CIPublished
CISubmitted
3. L1Accepted
CIPublished

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications
in the future?

Yes X No
If yes, please describe your plans:
Manuscripts on specific disease sites are planned.
21. Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.

Describe the outcome, impact, and effectiveness of the research project by summarizing its
impact on the incidence of disease, death from disease, stage of disease at time of diagnosis,
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or other relevant measures of outcome, impact or effectiveness of the research project. If
there were no changes, insert “None”; do not use “Not applicable.” Responses must be
single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE
INSTRUCTIONS. There is no limit to the length of your response.

Patient comorbidities may affect the applicability of performance measures that are inherent in
multidisciplinary cancer treatment guidelines. This project described the distribution of common
comorbid conditions by disease site and by patient and facility characteristics in patients
receiving radiation therapy (RT) as part of treatment for cancer of the breast, cervix, lung,
prostate, and stomach and investigates the association of comorbidities with treatment decisions.
It showed that a validated instrument, the Adult Comorbidity Evaluation Index (ACE-27), is
highly predictive of treatment modifications for patients treated for these cancers receiving
radiation as part of their care. A standardized tool identifying patients who should be excluded
from clinical performance measures allows more accurate use of these measures.

22.

23.

Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and
Treatment. Describe major discoveries, new drugs, and new approaches for prevention,
diagnosis and treatment that are attributable to the completed research project. If there were
no major discoveries, drugs or approaches, insert “None”’; do not use “Not applicable.”
Responses must be single-spaced below, and no smaller than 12-point type. DO NOT
DELETE THESE INSTRUCTIONS. There is no limit to the length of your response.

None

Inventions, Patents and Commercial Development Opportunities.

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35
of the United States Code, conceived or first actually reduced to practice in the performance

of work under this health research grant? Yes No_ X

If “Yes” to 23(A), complete items a — g below for each invention. (Do NOT complete items
a- gif 23(A) is “No.”)

a. Title of Invention:
b. Name of Inventor(s):

c. Technical Description of Invention (describe nature, purpose, operation and physical,
chemical, biological or electrical characteristics of the invention):

d. Was a patent filed for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No

If yes, indicate date patent was filed:
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e. Was a patent issued for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No
If yes, indicate number of patent, title and date issued:
Patent number:
Title of patent:
Date issued:

f.  Were any licenses granted for the patent obtained as a result of work performed under
this health research grant? Yes No

If yes, how many licenses were granted?

g. Were any commercial development activities taken to develop the invention into a
commercial product or service for manufacture or sale? Yes_ No

If yes, describe the commercial development activities:

23(B) Based on the results of this project, are you planning to file for any licenses or patents,
or undertake any commercial development opportunities in the future?

Yes No X

If yes, please describe your plans:

24. Key Investigator Qualifications. Briefly describe the education, research interests and
experience and professional commitments of the Principal Investigator and all other key
investigators. In place of narrative you may insert the NIH biosketch form here; however,
please limit each biosketch to 1-2 pages. For Nonformula grants only — include information
for only those key investigators whose biosketches were not included in the original grant
application.
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eRA COMMONS USER NAME (credential, e.g., agency login)

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral
training and residency training if applicable.)

INSTITUTION AND LOCATION (if'zEG.REE MM/YY FIELD OF STUDY
pplicable)
Harvard University, Cambridge, MA B.A. 1971 Economics
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A. Personal Statement
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PCS) I led the development of clinical performance measures and survey processes to measure
quality of care benchmarks in radiation oncology. Among other projects were cost effectiveness
analyses within multi-institutional clinical trials, a Practice Accreditation Program in Radiation
Oncology, a Practice Quality Improvement program, and a study using the National Cancer Data
Base and Patient Care Evaluation study processes. Since leaving the American College of
Radiology | have been working as an independent consultant specializing in innovative design,
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improvement, accreditation, registries, and cost analyses of medical practices, while also
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B. Positions and Honors
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C. Selected Peer-reviewed Publications (from 80+ manuscripts, 100+ conference proceedings)
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