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Abstract  

  

 

Commission on Cancer Accreditation and Receipt of Guideline-Consistent Care among 

Non-Hodgkin Lymphoma Patients with an HIV Diagnosis: A Population-based Study in 

Georgia, 2004 – 2012 

By Robyn Fernando 

 

  

Background: The Commission on Cancer (CoC) is one of the main accrediting bodies for 

cancer care. Accreditation promotes the principle that adherence to well-defined standards 

translates to higher quality healthcare services, and, therefore, improved patient care and 

outcomes. To date, no studies to our knowledge have investigated the association between 

accreditation and any quality indicators among cancer patients with human 

immunodeficiency virus (HIV).  

 

Objectives: The relationship between accreditation and receipt of guideline-consistent care 

in the US has not been well studied, particularly among patients with both cancer and HIV. 

This study assesses the association between CoC accreditation and receipt of guideline-

consistent care among non-Hodgkin lymphoma patients with HIV (NHL/HIV) in Georgia 

(GA).  

Methods: Data collected by the GA Cancer Registry, GA HIV/AIDS Surveillance 

Registry, and GA Hospital Discharge Database were linked to identify all patients in GA 

with NHL and HIV from 2004 – 2012. Bivariate and multivariate logistic regression 

models were constructed to examine the association between CoC accreditation and receipt 

guideline-consistent care. 

Results: Between January 2004 and December 2012, 328 patients met inclusion criteria 

for the study. Receipt of guideline-consistent care among NHL patients with HIV who were 

either diagnosed and/or treated at a CoC-accredited program did not significantly differ 

from those who were not diagnosed and/or treated at a CoC-accredited program (p = 0.62), 

even after adjusting for additional predictors (p = 0.60). 

Conclusion: CoC accreditation was determined to be not significantly associated with 

receipt of guideline-consistent care among NHL/HIV patients. This indicates that, in GA, 

NHL/HIV patients are being handled similarly in terms of receiving guideline-consistent 

care across facilities, regardless of CoC accreditation status. Additional research should be 

conducted to establish the relationship between CoC standards and quality indicators to 

determine if they truly equate to enhanced patient care and outcomes or if they more 

accurately reflect other differences between CoC and non-CoC facilities, such as structural 

and patient demographic distinctions. Additionally, research pertaining to patients with 

both cancer and HIV is limited. As cancer patients with HIV substantially differ from those 

without HIV, more research is needed to ensure they receive the highest quality care 

possible. 
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Non-Hodgkin Lymphoma 

Non-Hodgkin Lymphoma (NHL) is one of the most common cancers in the United States 

(1). In 2018, there were an estimated 74,860 newly diagnosed cases, representing 4.3% of 

all new cancer cases in the US, and 19,910 deaths, representing 3.3% of deaths from all 

types of cancer in the US (2). Both NHL incidence and mortality rates have been declining 

over recent years, with incidence rates dropping, on average, 0.7% per year, and mortality 

rates, about 2.2% per year from 2006 to 2015. Additionally, the 5-year survival of a patient 

diagnosed with NHL has increased yearly over the last decade, with current 5-year survival 

at just over 71% (3). 

NHL is a cancer that begins in white blood cells, known as lymphocytes. Lymphocytes are 

part of the immune system, which protects the body from infections, diseases, and other 

harmful environmental risks and also filters wastes and toxins from the bloodstream. A 

healthy immune system is essential for survival and overall well-being (4). There are two 

main types of lymphocytes: B lymphocytes (B cells) and T lymphocytes (T Cells). B cells 

produce antibodies that fight off infection and pathogens, and T cells attack foreign 

invaders and help stimulate B cells (5). In NHL, these cells are mutated and do not function 

properly, resulting in an impaired immune system. B cell NHL is more common than T 

cell, accounting for about 90% of all NHL cases (1).  

NHL Symptoms, Treatment, and Risk Factors 

NHL can cause a variety of symptoms that are often similar to those caused by other 

diseases and infections, and they can differ depending on the type of lymphoma and where 

it is located in the body (5). Common symptoms can include: enlarged lymph nodes, chills, 
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fatigue, severe or frequent infections, and the presences of B symptoms, which include 

fever without infection, drenching night sweats, and unintentional weight loss.  

Treatment for NHL depends on type, stage of disease, a patient’s current health, and 

whether or not the lymphoma is aggressive or causes symptoms (5). It can consist of either 

single- or multi-agent chemotherapy, radiation therapy, bone marrow transplant, biological 

therapy, and radioimmunotherapy drugs or, possibly, a combination of multiple treatments.  

NHL can affect both children and adults, however, there are certain individuals who are 

more likely to develop the disease than others. The lifetime risk of developing NHL is 

slightly higher in men (1 in 42) than in women (1 in 54) (3). Reasons for this gender 

difference are unknown, but research has identified several other factors that increase a 

person’s likelihood of developing NHL. These include: age (most cases of NHL occur in 

people who 60 years or older, however, some types are more common in children), race 

(those of white race are more likely to develop NHL in the US than African Americans and 

Asian Americans), obesity or having a diet high in fat, living in a developed country, and 

having an immediate family member with NHL. Additionally, being exposed to certain 

chemicals and drugs, such as benzene, herbicides, tumor necrosis factor inhibitors, 

chemotherapy for other types of cancers, and radiation, have been correlated with 

development of NHL, however, research regarding these associations is limited and 

inconclusive (1). Infection with certain viruses and bacteria, such as human 

immunodeficiency virus (HIV), Epstein Barr virus, and Helicobacter pylori, may increase 

risk of NHL, as well.  
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Human Immunodeficiency Virus  

Human immunodeficiency virus (HIV) is a viral infection that can compromise an 

individual’s immune system. There are an estimated 1.1 million people living with HIV in 

the US; however, about 1 in 7 (or 14%) are unaware that they are infected with the virus 

(6). In 2017, there were 38,739 new diagnoses of HIV and 15,807 HIV-related deaths in 

the US. Over the last decade, US-HIV rates have decreased by about 20% overall, with 

steady declines in all populations except men who engage in sexual activity with other men 

(MSM), while HIV testing rates among all groups have increased (7). 

In individuals with HIV, CD4 cells (T cells), are attacked and destroyed, which makes the 

body less likely to fight off infection over time (8). This increases a person’s likelihood of 

developing an opportunistic infection, such as tuberculosis, meningitis, and certain cancers 

and death from a weakened immune system. Those with a very weakened immune system, 

usually defined as having a CD4 count of less than 200 cells/mm3, are in the last stage of 

HIV, known as acquired immune deficiency syndrome (AIDS).  

HIV Symptoms, Risk Factors, and Treatment 

A diagnosis of HIV requires a HIV antibody test and cannot be made from the presence of 

symptoms alone (9). Symptoms of early stage HIV can include: fever, chills, rash, night 

sweats, muscle aches, sore throat, fatigue, swollen lymph nodes, and mouth ulcers. 

Symptoms of late-stage HIV or AIDS may comprise: rapid weight loss, prolonged swelling 

of lymph nodes, prolonged diarrhea, pneumonia, recurrent fever, abundant night sweats, 

and memory loss or depression.  
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HIV is transmitted through bodily fluids, such as blood, semen, pre-seminal fluid, breast 

milk, and rectal and vaginal fluids (8). Any individual can be infected with HIV, but there 

are certain risks and behaviors that increase a person’s likelihood of being transmitted the 

virus in the US. These include: living in an area where there is a high HIV prevalence, 

engaging in unprotected sex (particularly unprotected anal sex), and injection drug use with 

needle sharing (10). HIV disproportionately affects gay and bi-sexual MSM, accounting 

for the largest number of new US-HIV cases annually, with 66% (25,748) of all US-HIV 

cases being MSM-related (6). Similarly, HIV disproportionately affects those of 

Black/African American or Hispanic/Latino decent, with 26,602 incident cases diagnosed 

in 2017, representing 69% of all US-HIV cases in 2017. 

Unfortunately, there is no cure for HIV; however, quality of life and prognosis can greatly 

be improved through use of antiretroviral therapy (ART) (11). ART is a combination of 

anti-HIV drugs that aim to reduce a person’s HIV viral load. People with a lower viral load 

are less likely to transmit the virus to others. The ART regimen prescribed depends on 

many factors, particularly drug-drug interactions with other medications a person might be 

taking for any other reason. It is recommended that all people with new HIV diagnoses 

start ART as soon as possible.  

Due to the introduction of ART, targeted prevention efforts, development of pre- and post-

exposure prophylaxis, and increased testing and treatment options, HIV-related morbidity 

and mortality have greatly decreased over the last 10 years (6, 12-14). However, these 

changes in morbidity and mortality have affected the prevalence and incidence of 

comorbidities among these patients, such as the presence of non-AIDS-defining and AIDS-



5 
 

defining malignancies and cancers, including NHL, which is considered an AIDS-defining 

cancer. 

Non-Hodgkin Lymphoma and HIV  

Some forms of NHL, including diffuse large b-cell (DLBCL), Burkitt, and plasmablastic 

lymphomas, are AIDS-defining illnesses, meaning that, when an individual with HIV 

develops one of these, they are diagnosed with AIDS (15, 16). NHL/HIV patients have 

poorer all-cause survival and are less likely to receive cancer treatment (any or guideline-

consistent) compared to cancer patients who are HIV-negative (17, 18). Reasons for 

differences in survival may include AIDS-related complications, advanced stage at cancer 

diagnosis, and decreased efficacy or increased toxicity from cancer therapy (18, 19). Lack 

of any treatment, let alone guideline-consistent treatment, could be attributed to the absence 

of evidence-based treatment guidelines for cancer patients with HIV, due partly to HIV-

positive patients being excluded from cancer clinical trials (20). In turn, nonexistent 

treatment guidelines may influence provider decisions regarding treatment, possibly due to 

the belief that cancer patients with HIV have lower performance, efficacy of cancer 

treatment, and threshold of treatment toxicity; though, cancer-HIV treatment prognoses 

have been more favorable since the introduction of ART in 1995 (18). 

Fortunately, there are clinical trial data available to inform treatment decisions of HIV 

patients with some types of cancer, including lymphoma. Chemotherapy for lymphoma 

was once associated with complications of toxicity and repeated opportunistic infections; 

however, in the era of ART, it was discovered that full-dose chemotherapy can be safely 

administered to lymphoma-HIV patients, which has led to decreased mortality among these 
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patients (18, 21). Using this information and standard-of-care treatment recommendations 

set in place by the National Comprehensive Cancer Network (NCCN) for general NHL 

patients, a definition of guideline-consistent care for NHL patients with HIV was 

developed (22, 23). Guideline-consistent care for NHL/HIV patients can be defined as 

following: multi-agent chemotherapy; radiation therapy may also be indicated in individual 

cases but does not qualify as necessary or sufficient when given alone for guideline-

consistent care.  

Factors that influence healthcare quality indicators, which are standardized, evidence-

based measures of healthcare quality that track clinical performance and patient outcomes, 

including the receipt of guideline-consistent care, among NHL/HIV patients, have not been 

well studied (24). However, hospital accreditation status and clinical and 

sociodemographic characters, such as cancer stage, race, presence of comorbidities, and 

rural-urban classification, have been investigated and found to be significant predictors of 

receipt of guideline-consistent care among patients with other types of cancer.  

Accreditation and Receipt of Guideline-Consistent Care 

In the United States, there are two main accrediting bodies when it comes to cancer. The 

Commission on Cancer (CoC) and the National Cancer Institute (NCI). The CoC is a 

program created by the American College of Surgeons in 1922 that recognizes cancer care 

programs through accreditation for their commitment to providing comprehensive, high-

quality, and multidisciplinary patient-centered care (25). It strives to improve cancer care 

and quality of life for cancer patients through prevention, research, education, monitoring, 

and by setting standards that promote patient-centered care. The CoC designates hospitals 
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as accredited cancer centers on the basis of 36 well-defined standards, and in order to 

qualify for and maintain accreditation status, facilities must meet all of these standards 

(26). Examples of CoC standards include: options for genetic assessment and counseling, 

palliative care services, clinical trials and new treatment options, and follow-up care, 

including survivorship care plan development. A facility’s accreditation status and 

compliance to CoC standards are reevaluated every 3 years through on-site visits and 

surveys conducted by the CoC.   

There are currently more than 1,500 CoC-accredited cancer programs in the US and Puerto 

Rico, and these facilities diagnose and/or treat more than 70% of all newly diagnosed 

cancer patients each year (25).  

Pursuing and maintaining accreditation status is a completely voluntary commitment on 

behalf of cancer facilities. CoC accreditation provides valuable benefits that are not 

available to non-CoC accredited facilities, including being nationally recognized as an 

accredited facility by organizations, such as the American Cancer Society, National Cancer 

Institute, and the Joint Commission (27). This, in turn, creates good press for the facility 

and prompts promotion and exposure through CoC marketing efforts. Additionally, CoC-

accredited facilities are required to report all cancer occurrences to the National Cancer 

Data Base (NCDB), which provides a valuable resource to monitor and report outcomes, 

determine patterns of care, identify cancer disparities, and focus on areas for quality 

improvement initiatives (28). The NCDB is only available to facilities that are CoC-

accredited.  
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From surveying all currently accredited CoC programs in 2014, Knutson et el. explored 

reasons why many facilities pursue CoC-accreditation, what they think it means for patient 

outcomes, and opinions of the CoC-accreditation process and maintaining accreditation 

status (29). Nearly 90% of respondents stated that their top reason for seeking accreditation 

was to achieve “validation of the cancer program quality”. Additionally, 90% of 

respondents strongly agreed that CoC-accreditation correlates with the improvement of 

patient care and outcomes, confirming the value physicians and administrators place on 

accreditation. 

Though there are many benefits to being CoC-accredited, drawbacks have also been 

reported. The path to become accredited is tedious, time-consuming, expensive, and the 

lack of reimbursement for non-profitable services that are required as a result of CoC 

standards, create budget concerns for CoC-facilities, particularly those that have less 

structural capability and provide services to patients of low sociodemographic status (29-

32). Further, some providers feel overwhelmed from the numerous mandatory reporting 

requirements set in place by CoC, claiming that it diverts valuable time away from direct 

patient care (33). Additionally, Antunez et el. revealed concerns that accreditation might 

come at the expense of creating barriers in access to high-quality care for 

socioeconomically-disadvantaged cancer patients (32). 

Slightly similar to the CoC, the NCI designates cancer centers (NCI-CCs) as regional 

centers of excellence in research and patient care. Where CoC approves accreditation on 

solely the basis of delivery of cancer care, the NCI assigns designation on a more 

comprehensive basis, including: demonstration of excellence in the areas of research, 

teaching, cancer prevention, breadth of clinical services and delivery, and impact in the 
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community (34). There are currently 70 NCI-CCs in the US, and most NCI-CCs are also 

CoC-accredited (35). 

Healthcare providers and patients seeking cancer treatment often use accreditation status 

as an indication of quality care (27, 36, 37). Though accreditation promotes the principle 

that adherence to standards set in place by accrediting body translates to higher quality 

healthcare services, and, therefore, improved patient care and outcomes, this conclusion 

has not been firmly established (29, 35, 38). The relationship between quality care 

indicators (including receipt of guideline-consistent care) among cancer patients and 

hospital accreditation status is inconsistent across the very limited research available.  

To date, no studies have been conducted that investigate the association between a facility 

being accredited and any indicators of quality care among NHL patients, either HIV-

positive or HIV-negative, or any other type of cancer patient who is also infected with HIV. 

However, there are a few studies that have examined the association among a variety of 

other common cancers, including breast, lung, colon, and rectal cancers.   

Prior Research Investigating Accreditation and Quality Indicators 

Several prior studies have determined, to some degree, that accreditation is positively 

associated with quality indicators.  

Using data from the South Carolina Central Cancer Registry and NCI State Cancer Profiles, 

Samson et el. found that CoC-accredited facilities in South Carolina had higher rates of all-

measure cancer treatment quality indicators, such as needle biopsy utilization, breast-

conserving surgeries, and appropriate and timely use of radiation when compared to non-

CoC facilities, indicating that accreditation played a major role in receipt of standard care 
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among breast cancer patients (39). They also discovered that rate of treatment and 

diagnosis by CoC-accreditation differed by race. 

In another breast cancer-related study, Miller et el. queried the NCDB to determine whether 

accreditation was associated with improved performance on breast cancer quality 

measures, including receipt of standard care (40). They found that accreditation was 

significantly and positively associated with higher performance on almost all of the 

indicators they measured, and that the majority of patients treated at CoC facilities were 

likely to receive guideline-concordant care.  

In another study that used breast cancer data from the NCDB, Berger et el. investigated the 

relationship between length of CoC accreditation status on rate of post-mastectomy 

radiation therapy quality measures (PMRT) (41). They found that rate of PMRT and 

adherence to PMRT quality measures significantly increased the longer a facility held 

accreditation status. 

Shulman et el. used unadjusted and adjusted survival analyses to determine that patients 

with stage III breast cancer and stage IIIB or IV non-small-cell lung cancer who were 

treated at either NCI or CoC accredited facilities had, overall, significantly better survival 

than patients treated at non-accredited facilities (42).  

Using the American Hospital Association Annual Survey 2006 Database, Bilimoria et el. 

compared CoC-accredited programs to non-CoC-accredited programs to determine if there 

were significant differences in various quality indicators, such as being accredited by 

another institution, geography, and oncological services provided (35). They found that 

CoC-accredited programs were more likely to be accredited by other accrediting bodies, 
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including the Joint Commission and NCI. It was also determined that CoC-accredited 

facilities were less likely to be critical access hospitals, rural referral centers, sole 

community providers, have more patient beds, and perform more total operations. 

Additionally, they found that CoC facilities had more breast cancer screening programs 

and chemotherapy and radiation therapy services available. 

Using the Medicare Coverage Database, Birkmeyer et el. compared NCI-CCs to non-NCI-

CCs to see if lung, esophageal, gastric, pancreatic, bladder, and colon cancer patients had 

differing mortality rates after major cancer surgery (43). They found that NCI-CCs had 

significantly lower adjusted surgical mortality rates after 4 of the 6 procedures they 

examined, including colectomy, pulmonary resection, gastrectomy, and esophagostomy. 

They also found there was no difference in year-to-year mortality among patients who 

survived surgery between NCI-CCs and non-NCI-CCs. 

Though not specific to cancer patients, a retrospective, longitudinal study conducted by 

Telem et el. using 2004 – 2010 data from the New York Statewide Planning and Research 

Cooperative Longitudinal Administrative Database discovered that risk of perioperative 

morbidity and mortality and all-cause long-term mortality following bariatric surgery was 

significantly increased in unaccredited (vs accredited) hospitals (44). The study also found 

that underserved and at-risk populations, such as those of black or Hispanic decent, 

Medicare patients, and low socioeconomic status, significantly impacted risk differences 

between accredited and non-accredited facilities. 
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The aforementioned studies suggest that accreditation is positively associated with quality 

indicators; however, there are several studies that were not able to reach the same 

conclusion.   

Merkow et el. assessed the association between quality indicators and CoC accreditation 

by merging data from Medicare’s Hospital Compare and the American Hospital 

Association (38). They discovered that CoC-accredited facilities performed better on most 

process and patient experience measures but demonstrated significantly worse 

performance on outcome measures, including death after serious morbidity and surgical 

site infections. The study also highlighted that many CoC accreditation standards reflect 

structural characteristics, such as volume size, rather than direct patient care. 

In a different study. Merkow et el. investigated differences in patient demographics, 

surgical complexity, and risk-adjusted 30-day outcomes following major cancer surgery at 

NCI-CCs vs non-NCI-CCs (45). They found that NCI-CCs were positively associated with 

young patients, white race, and fewer comorbidities and negatively associated with 

surgeries that are more complex. Additionally, NCI-CCs had lower mortality rates but 

higher surgical-site infections.  

In a retrospective cohort study that queried the California Cancer Registry for CoC 

differences among cases of Stage I non-small cell lung cancer (NSCLC) from 2004 – 2011, 

David et el. found that CoC accreditation was not a significant predictor for cancer-specific 

survival, even when controlling for hospital procedural volume (46). 

Kiernan et el. examined the relationship between CoC accreditation and data entry 

accuracy among thyroid cancer data from the Tennessee Cancer Registry from 2004 – 2011 
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and found that incorrect coding of the main variable examined (surgery of the primary site) 

was significantly associated with CoC accreditation status, with CoC facilities containing 

more incorrect codes than non-CoC facilities (47). This suggests that CoC accreditation is 

negatively associated with data quality, an interesting discovery since CoC facilities are 

required to review data for clinical quality improvement measures as per CoC standards 

(26). 

While investigating differences in US rectal cancer patients and hospital demographics to 

characterize hospitals’ readiness for accreditation, Antunez et el. found that hospitals that 

were least likely to receive CoC accreditation were those that were community-based, in 

rural areas, with significantly worse survival outcomes, and serving patients with lower 

socioeconomic statuses (32). The study also noted that the majority of rectal cancer patients 

in the US are likely to have the aforementioned characteristics and not receive guideline-

consistent care. The authors warned that differences in quality indicators between 

accredited and non-accredited programs may be due to differences in sociodemographic 

characteristics, as those who are better resourced tend to live closer to and be able to afford 

care at facilities that are likely to be accredited. This echoes Telem et el.’s concern that 

accreditation differences might actually be due to varying patient demographics, rather 

than the accreditation program itself (44). 

In an Australian blinded, random, and stratified study, Braithwaite et el. examined whether 

hospital accreditation was associated with self-reported clinical and organizational 

performance (48). They found that accreditation was significantly and positively associated 

with organization structure and leadership, but no significant relationship between 

accreditation and clinical performance was discovered. This finding correlates with 
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findings from other studies in similar populations that found the relationship between 

accreditation and quality indicators, including care and patient outcomes, were 

inconclusive (33, 49-51). Though not exactly the same as the accreditation process in the 

United States, accreditation in Australia follows a similar model of assessment of 

organizational and clinical performance against a set of predetermined standards aimed at 

providing high-quality care (52). 

Almost all of the very limited and inconsistent literature available acknowledged that more 

research needs to be conducted on the topic.  

Additional Factors Associated with Receipt of Guideline-Consistent Care 

Research pertaining to biological and sociodemographic factors related to receipt of 

guideline-consistent care among NHL/HIV patients is also limited but very informative.  

To our knowledge, no studies have been conducted to date that examine the association 

between patient rural-urban classification and receipt of guideline-consistent care among 

cancer patients with HIV, specifically NHL. However, several studies have examined the 

effect among several other types of cancers, including colorectal, breast, lung, and 

prostate—though none concurrently considered HIV status. Conclusions were mixed. 

Several studies found that being located in a rural neighborhood was correlated with poorer 

outcomes, including lack of standard treatment, decreased survival, higher risk of cancer 

incidence, higher risk of being diagnosed with late stage cancer, and lack of accreditation 

status (32, 35, 40, 53-58). However, studies in similar magnitude found that residing in an 

urban dwelling was associated with poorer outcomes (59-61). McLafferty et el., who 

determined that risk of late stage diagnosis of and treatment disparities for breast, 
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colorectal, lung, and prostate cancers were greater in urban populations, argued that many 

studies that find that rurality is negatively correlated with health outcomes fail to properly 

control for socioeconomic deficiency (60). Other studies that concluded there were no 

differences between rural and urban cancer patients also echoed this concern (62-64). It is 

uncertain whether or not these findings are applicable to patients with both cancer and HIV.  

Using HIV and cancer registry data from Connecticut, Michigan, and Texas, Suneja et el. 

explored associations between cancer treatment and HIV status among NHL, Hodgkin’s 

Lymphoma, cervical, lung, anal, prostate, colorectal, and breast cancers from 1996 – 2010 

(18). They found that being HIV-positive was correlated with no cancer treatment or lack 

of guideline-consistent care among those with DLBCL, lung cancer, Hodgkin’s lymphoma, 

prostate cancer, colorectal cancer, and colon cancer. They also found that low CD4 count, 

male sex with injection drug use as mode of HIV exposure, age of 45-64 years, black race, 

and unknown cancer stage were also independently and significantly associated with lack 

of cancer treatment. Sex, cancer stage at diagnosis, year of diagnosis, and US state were 

found to be not significantly associated with cancer treatment.  

Expanding upon their previous study to include medical comorbidities and insurance 

status, using the NCDB, Suneja et el. investigated associations between HIV status and 

lack of cancer treatment among nonelderly adults with common types of cancer from 2003 

– 2011 (65). They found that significant predictors of lack of cancer treatment included 

tumor type (solid tumor vs lymphoma), black race, lack of private health insurance, 

advanced cancer stage, high Charlson-Deyo comorbidity score, and older age. They also 

found that individuals with HIV were significantly more likely than those without HIV to 

not receive treatment (any or guideline-consistent) for 9/10 cancers examined. 
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Building off both previously mentioned Suneja studies, Lipscomb et al. determined that, in 

bivariate analyses, receipt of guideline-consistent care among NHL/HIV patients was 

significantly and positively associated with an advanced Ann Arbor stage (III/IV) 

diagnosis, being male and being transmitted HIV via MSM (male-MSM), a CD4 count 

greater than or equal to 200 cell/mm3, and a viral load count of less than 400 copies/mL 

(23). Additionally, they found that having extranodal (compared to nodal) disease and 

DLBCL were significantly and negatively associated with receipt of guideline-consistent 

care. Insurance type, race, sex, year of diagnosis, age, presence of B-symptoms, and 

Charlson-Deyo comorbidity score were also considered in bivariate analyses but were not 

found to be significant at an alpha level of 0.05. In multivariate analysis including bivariate 

associations found to be significant and variables included for a priori reasons, receipt of 

guideline-consistent care was positively and significantly associated with advanced Ann 

Arbor stage diagnosis, male-MSM transmission category, and a CD4 count of greater than 

or equal to 200 cells/mm3. 

The three proceeding studies found consistent patterns regarding factors associated with 

receipt of guideline-consistent care. They also concluded that those with both cancer and 

HIV are often neglected by cancer management guidelines and clinical trial research and 

urged that more studies be conducted, including clinical and observational research, in the 

area.  

This study aims to expand on both Suneja et al. and Lipscomb et al. studies by further 

investigating factors associated with receipt of guideline-consistent cancer care. To our 

knowledge, this will be the first study to date to examine the effects of CoC accreditation 
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status and rural-urban classification on receipt of guideline-consistent care among patients 

with NHL and HIV. 
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Abstract  

  

Background: The Commission on Cancer (CoC) is one of the main accrediting bodies for 

cancer care. Accreditation promotes the principle that adherence to well-defined standards 

translates to higher quality healthcare services, and, therefore, improved patient care and 

outcomes. To date, no studies to our knowledge have investigated the association between 

accreditation and any quality indicators among cancer patients with human 

immunodeficiency virus (HIV).  

 

Objectives: The relationship between accreditation and receipt of guideline-consistent care 

in the US has not been well studied, particularly among patients with both cancer and HIV. 

This study assesses the association between CoC accreditation and receipt of guideline-

consistent care among non-Hodgkin lymphoma patients with HIV (NHL/HIV) in Georgia 

(GA).  

Methods: Data collected by the GA Cancer Registry, GA HIV/AIDS Surveillance 

Registry, and GA Hospital Discharge Database were linked to identify all patients in GA 

with NHL and HIV from 2004 – 2012. Bivariate and multivariate logistic regression 

models were constructed to examine the association between CoC accreditation and receipt 

guideline-consistent care. 

Results: Between January 2004 and December 2012, 328 patients met inclusion criteria 

for the study. Receipt of guideline-consistent care among NHL patients with HIV who were 

either diagnosed and/or treated at a CoC-accredited program did not significantly differ 

from those who were not diagnosed and/or treated at a CoC-accredited program (p = 0.62), 

even after adjusting for additional predictors (p = 0.60). 

Conclusion: CoC accreditation was determined to be not significantly associated with 

receipt of guideline-consistent care among NHL/HIV patients. This indicates that, in GA, 

NHL/HIV patients are being handled similarly in terms of receiving guideline-consistent 

care across facilities, regardless of CoC accreditation status. Additional research should be 

conducted to establish the relationship between CoC standards and quality indicators to 

determine if they truly equate to enhanced patient care and outcomes or if they more 

accurately reflect other differences between CoC and non-CoC facilities, such as structural 

and patient demographic distinctions. Additionally, research pertaining to patients with 

both cancer and HIV is limited. As cancer patients with HIV substantially differ from those 

without HIV, more research is needed to ensure they receive the highest quality care 

possible.
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Introduction 

Since the introduction of anti-retroviral therapy (ART) for treatment of human 

immunodeficiency virus (HIV) and acquired immune deficiency syndrome (AIDS), 

targeted prevention efforts, development of HIV pre- and post-exposure prophylaxis, and 

increased testing and treatment options, HIV-related morbidity and mortality have greatly 

decreased over the last ten years (6, 12-14). However, these changes in morbidity and 

mortality have affected the prevalence and incidence of comorbidities among these 

patients, such as the presence of non-AIDS-defining and AIDS-defining malignancies and 

cancers, including non-Hodgkin lymphoma (NHL), which is considered an AIDS-defining 

cancer. Non-Hodgkin lymphoma patients with HIV (NHL/HIV) have poorer all-cause 

survival and are less likely to receive cancer treatment (any or guideline-consistent) 

compared to cancer patients who are HIV negative (17, 18).  

Factors that influence quality indicators, including the receipt of guideline-consistent care, 

among NHL/HIV patients have not been well studied. However, hospital accreditation 

status and clinical and sociodemographic characters, such as cancer stage, race, presence 

of comorbidities, and rural-urban classification, have been investigated and found to be 

significant predictors of receipt of guideline-consistent care among patients with other 

types of cancer. 

The Commission on Cancer (CoC) is one of the main accrediting bodies for cancer care. 

The CoC is a program created by the American College of Surgeons in 1922 that recognizes 

cancer care programs for their commitment to providing comprehensive, high-quality, and 

multidisciplinary patient-centered care (25). It strives to improve cancer care and quality 
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of life for cancer patients through prevention, research, education, monitoring, and by 

setting standards that promote patient-centered care. The CoC designates hospitals as 

accredited cancer centers on the basis of 36 well-defined standards; and in order to qualify 

for and maintain accreditation status, facilities must meet all of these standards (26). There 

are currently more than 1,500 CoC-accredited cancer programs in the US and Puerto Rico, 

and these facilities diagnose and/or treat more than 70% of all newly diagnosed cancer 

patients each year (25).  

Healthcare providers and patients seeking cancer treatment often use accreditation status 

as an indication of quality care (27, 36, 37). Though accreditation promotes the principle 

that adherence to standards set in place by accrediting body translates to higher quality 

healthcare services, and, therefore, improved patient care and outcomes, this conclusion 

has not been firmly established (29, 35, 38). The relationship between quality indicators 

(including receipt of guideline-consistent care) among cancer patients and hospital 

accreditation status is inconsistent and inconclusive across the very limited research 

available.  

To date, no studies, to our knowledge, have been conducted that investigate the association 

between a facility being accredited and any quality indicators among NHL patients, either 

HIV-positive or HIV-negative, or any other type of cancer patient who is also infected with 

HIV. Additionally, research pertaining to clinical, biological, and sociodemographic 

factors related to receipt of guideline-consistent care among NHL/HIV patients is limited. 

This study aims to further investigate factors associated with receipt of guideline-consistent 

cancer care, including CoC accreditation status and rural-urban classification among 

patients with NHL and HIV. 
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Methods 

Data Source and Study Population 

The Georgia Department of Public Health (GDPH) identified all individuals in the state of 

Georgia who had a cancer diagnosis between 2004 – 2012 and a record of HIV-

seropositivity and/or AIDS by linking data from the Georgia Cancer Registry and the 

Georgia HIV/AIDS Surveillance Registry. An individual diagnosed with HIV and/or AIDS 

qualified for linkage if their cancer diagnosis was made between the years of 2004 – 2012, 

and their HIV diagnosis was made either prior to or within 60 days of their cancer 

diagnosis. The earliest record of HIV-seropositivity and/or AIDS in the Georgia HIV/AIDS 

Surveillance Registry was documented in 1986. 

GDPH performed the linkages via deterministic methods using SAS® software, version 

[9.4] (66). Variables matched on included: name, date of birth, and social security number 

(if available).  

Sociodemographic and clinical variables at the time of the patient’s NHL diagnosis were 

obtained from the GA Cancer Registry and included: age, sex, race/ethnicity, county of 

residence, insurance status, NHL diagnosis and treatment facility codes (if applicable), 

NHL subtype (indicated by histology code), NHL nodal type (“nodal” indicated the disease 

originated in the lymph nodes; “extranodal” indicated the disease originated in a different 

organ site), the presence of B-symptoms (fever, night sweats, and/or weight loss), Ann 

Arbor stage (I, II, III, or IV), year of diagnosis, survival status, and type of treatment 

received (if any). The cancer registry’s 16-level “primary payer” variable to indicate an 

individual’s insurance type was trichotomized, due to sample size limitations, as: 
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private/other (including those with “insurance NOS”), government (including Medicare, 

Medicaid, TRICARE, and military), and uninsured. Additionally, the race/ethnicity 

variable was collapsed into four levels: white, black or African American, American 

Indian/Alaska Native, and Asian, due to other/unknown racial groups representing only a 

small portion of the sample, and then further categorized as “Black or African American” 

and “Other” for analysis. Similarly, Ann Arbor stage was dichotomized as I/II vs. III/IV. 

Using an individual’s county of residence at time of NHL diagnosis and the 2013 Rural-

Urban Continuum Codes, it was determined whether an individual resided in a rural or 

urban area. The 2013 Rural-Urban Continuum Codes use population size and degree of 

urbanization to create a classification system to distinguish metropolitan and 

nonmetropolitan counties (67). For the purpose of this analysis, the nine-category 2013 

Rural-Urban Continuum Codes were collapsed into two levels: those with a 2013 Rural-

Urban Continuum Code of 1-3 were designated as metropolitan areas, and those with a 

code of 4-9 (indicating small town and rural areas), were designated as non-metropolitan.   

NHL-diagnosis and treatment facilities were determined to be CoC-accredited or non-CoC-

accredited from facility codes captured at the GA Cancer Registry on all incoming records.  

Cancer is a reportable disease in Georgia and state law mandates reporting. The registry 

maintains a list of CoC reference dates for all hospitals in the state and can determine if an 

incoming record was from a CoC facility. The registry does not release facility data to 

researchers but can flag cancer cases in the registry as being either diagnosed and/or treated 

at a CoC facility. The cancer registry provided three variables on the analytic file to indicate 

CoC-accreditation status: one to designate if the NHL-diagnosing facility was CoC-

accredited (yes/no), another to designate if the NHL-treatment (any portion of cancer 
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treatment) facility was CoC-accredited (yes/no), and one to designate if the individual was 

either diagnosed and/or treated at a CoC-accredited facility (yes/no). All study participants 

were diagnosed with NHL at either a CoC or Non-CoC facility. If a patient did not receive 

treatment (for any reason), they were marked as not having received treatment at a CoC-

accredited facility.  

Using the GA HIV/AIDS Surveillance Registry, a six-level HIV-transmission variable was 

extracted to determine the mode of transmission by which an individual was infected with 

HIV. Levels include: male-male sexual contact (MSM), intravenous-drug use (IDU), MSM 

+ IDU, heterosexual contact, not identified/reported, and other. Using this transmission 

variable and a patient’s a sex, two additional variables were created: 1) a sex-HIV-

transmission variable with three levels: male-MSM, male-non-MSM, and female; and 2) a 

male-MSM indicator with two levels: male-MSM and male-non-MSM/female. The former 

was used in descriptive analysis, and the latter, in bivariate and multivariate analyses.  

Lastly, all newly created, individual NHL-HIV records were linked to the Georgia Hospital 

Discharge Database (GHDD) to determine if an individual had one or more inpatient 

hospitalizations or outpatient hospital visits in Georgia during 2003 – 2012. Similar to the 

method described in Suneja et el., ICD-9 diagnosis codes from the hospital stay/visit that 

was closest in time and within one year prior to an individual’s NHL diagnosis date were 

used to construct a modified Charlson-Deyo comorbidity index score, including setting 

weights for cancer, metastatic carcinoma, and HIV/AIDS to 0 (65). Deterministic and 

stepwise methods were used to link observations from the GHDD with last name, first 

name, date of birth, and sex as the main matching variables. Additionally, the GHDD was 
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used to identify insurance statuses that could not be determined from the cancer registry’s 

primary payer variable. 

The start of the study period, 2004, was selected as the result of the GA Cancer Registry’s 

decision to begin collecting more-detailed disease stage data and primary payer data. Also, 

around 2004, there were improvements in the degree and accuracy of the Enhanced 

HIV/AIDS Reporting System (eHARS) laboratory data available to the GA HIV/AIDS 

Surveillance Registry. For analysis, year of NHL diagnosis was dichotomized as 2004-

2008 and 2009-2012. 

Determination of Guideline-consistent Care 

Using the data available from the GA Cancer Registry and the standard-of-care treatment 

recommendations from the National Comprehensive Cancer Network (NCCN) for specific 

types of NHL (detailed below) as a template, we characterized receipt of guideline-

consistent care in the following manner (22): 

Guideline-consistent (GC): record of receiving multi-agent chemotherapy; 

radiation therapy may also be indicated in individual cases but is not considered 

necessary or sufficient for GC care when considered alone.  

Not guideline-consistent: no record of receiving chemotherapy or only record of 

single-agent chemotherapy; chemotherapy was not recommended or administered 

because of patient risk factors; or chemotherapy was recommended but refused by 

the patient/family/guardian. 
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Indeterminate: record of chemotherapy but number and/or type of agents not 

documented; patient died before planned therapy; chemotherapy was part of the 

planned therapy but not given (with no reason indicated); or unknown if 

chemotherapy was recommended and/or given. 

Inclusion and Exclusion Criteria 

Of all cancer patients in GA, only those who were 18 years or older and had an initial 

cancer diagnosis between the years of 2004 – 2012 with one of the following NHL-

subtypes: diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma, plasmablastic 

lymphoma, peripheral T-cell lymphoma were included in the study. DLBCL, Burkitt 

lymphoma, and plasmablastic lymphoma were chosen as included subtypes because they 

are generally regarded as AIDS-defining cancers (15). Peripheral T-cell lymphoma is not 

viewed as AIDS-defining; however, its treatment is chemotherapy-oriented, as with the 

other three subtypes, which corresponded to our approach used to define guideline-

consistent care. For analysis, NHL-subtype was dichotomized as DLBCL vs non-DLBCL. 

Further, only individuals who had a reported diagnosis of HIV/AIDS prior to or within ≤60 

days of their initial NHL diagnosis were included. If a reported HIV diagnosis date was 

after the date of an AIDS diagnosis, the HIV diagnosis date was set to that of the AIDS. 

Individuals who were missing an NHL or HIV/AIDS diagnosis date were excluded.   

Data Analysis 

All analyses were conducted using SAS® software, version [9.4] (66). Univariate and 

frequency procedures were used to determine demographic characteristics for the total 

study population and by each level of the outcome, receipt of guideline-consistent care 
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status. Categorical variables were reported as counts and percentages (percentages exclude 

missing values) and continuous variables as means and standard deviations. Cells with less 

than five observations were suppressed for confidentiality. For all modeling procedures, 

the study outcome was limited to two levels: guideline-consistent care or non-guideline 

consistent care. Those whose receipt of guideline-consistent care was “indeterminate” were 

excluded from further bivariate and multivariate analyses. 

Bivariate logistic regression models were fit to evaluate the unadjusted associations 

between the main exposure, diagnosis and/or treatment at a CoC-accredited facility, and 

each clinical and sociodemographic variable and our outcome. A model was fit with all 

covariates found to be significantly associated with the outcome in bivariate analyses and 

others included for a priori reasons. Collinearity, interaction, and confounding assessments 

were performed on all covariates and potential interaction terms to determine the model 

used in final analysis. The final model was fit using multivariate logistic regression. A 

goodness-of-fit test using a Hosmer and Lemeshow methodology was performed and a 

receiver operating characteristic (ROC) curve was produced to assess the final model’s fit 

and measure of separability. Individuals who were missing values on any variables 

included in the final model were excluded from analysis.  

All statistical analyses were conducted at a significance level of alpha = 0.05. 

This study was approved by the Institutional Review Boards at Emory University and the 

Georgia Department of Public Health.  
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Results 

By linking the Georgia Cancer Registry and the Georgia HIV/AIDS Surveillance Registry, 

GDPH identified 342 individuals who had a diagnosis of DLBCL, Burkitt lymphoma, T-

cell lymphoma, or plasmablastic lymphoma between 2004 and 2012 and who also had 

documented HIV-seropositivity and/or AIDS. Of these, there were 328 NHL patients who 

had a confirmed date of HIV diagnosis within 60 days of their cancer diagnosis or earlier 

(Figure 1). 

Among the 328 NHL/HIV patients who met inclusion criteria, 202 (61.6%) received 

guideline-consistent care, 99 (30.1%) did not receive guideline-consistent care, and 27 

(8.2%) were classified as indeterminate (Table I). Furthermore, 266 (81.1%) patients had 

been diagnosed and/or treated at a CoC-accredited program, and 62 (19.8%) were not. 

About half (54.3%) received an initial diagnosis between 2004 – 2008, and half (45.7%), 

between 2009 – 2012, indicating the average number of diagnoses remained consistent 

throughout the study period.  

The majority of study participants were male (82.3%), black/African American (64.0%), 

and resided in metropolitan areas at the time of their NHL diagnosis (91.2%), with an 

average age of 42.6 years. Approximately half had a form of government health insurance 

(50.2%), 33.0% had private/other insurance, and 16.8% of patients were uninsured. Male-

MSM was the leading HIV-transmission-sex category (44.2%).  

Roughly two-thirds (66.1%) of patients were diagnosed with NHL-subtype DLBCL, 

followed by Burkitt lymphoma (24.4%), peripheral T-cell lymphoma (5.5%), and 

plasmablastic lymphoma (4.0%). Half (51.2%) had the presence of B symptoms, and 
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61.9% of patients had a Charlson-Deyo comorbidity score of 0 (after the removal of HIV-

related codes), indicating that most patients had no other comorbidities at the time of their 

NHL diagnosis.  Most patients were diagnosed at an advanced Ann Arbor stage of NHL 

(17.3% at stage III and 44.7% at stage IV) and classified as having nodal disease (64.0%), 

rather than extranodal disease (36.0%). 

After excluding those who had a guideline-consistent care classification of 

“indeterminate”, 301 patients were used in bivariate analyses (Table II). We determined 

that receipt of guideline-consistent care was positively and significantly associated with 

late Ann Arbor stage (III or IV) (OR = 2.37), non-DLBCL NHL-subtype (OR = 2.31), 

having private insurance at the time of cancer diagnosis (OR = 2.18), male-MSM HIV-

transmission-sex category (OR=2.47), and year of NHL diagnosis between 2009 – 2012 

(OR = 1.67). Extranodal (vs. nodal) disease was negatively and significantly associated 

with the outcome (OR = 0.36). Being of black or African American race was negatively 

associated with receipt of guideline-consistent care; however, this result was borderline 

significant (p = 0.07). Without controlling for other factors, we determined that receipt of 

guideline-consistent care among NHL patients with HIV who were either diagnosed and/or 

treated at a CoC-accredited program did not significantly differ from those who were 

diagnosed and/or treated at a non-CoC-accredited program (p = 0.62). Living in a 

metropolitan area was negatively associated with receipt of guideline-consistent care, but 

this result was not statistically significant (p = 0.82). All other clinical and 

sociodemographic characteristics were not significantly associated with the outcome.  

Following a collinearity, interaction, and confounding assessment of all covariates found 

to be significantly associated with the outcome in bivariate analyses and those included for 
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a priori reasons, a multivariate logistic regression model was fit using 280 patients, 

representing 85.4% of the total sample (Table III). After adjusting for Ann Arbor Stage, 

insurance type, nodal type, HIV transmission-sex category, race, and year of diagnosis, we 

determined that receipt of guideline-consistent care among NHL patients with HIV who 

were either diagnosed and/or treated at a CoC-accredited program did not significantly 

differ from those who were diagnosed and/or treated at a non-CoC-accredited program (p 

= 0.60). A sensitivity analysis was conducted to determine if this relationship differed when 

B symptoms and Charlson-Deyo co-morbidity score were include in the final model; their 

inclusion did not change the null results. 

Using a Hosmer and Lemeshow test for goodness of fit, it was determined that the final 

model used in analysis had no evidence of poor fit (p = 0.74). Using the same model, a 

ROC curve was produced, resulting in an area under the curve measurement, or C-statistic, 

of 0.73. This suggests the model performs with an acceptable degree of discrimination.  

Discussion 

Many cancer care providers and patients seeking cancer treatment use accreditation status 

as an indication of quality care when determining where to refer and receive treatment, and 

it is likely additional attention is given to treatment decisions if the cancer patient also has 

HIV (27, 36, 37). The CoC demonstrates their commitment to improving cancer care and 

patient outcomes through prevention, research, education, monitoring, and by setting 36 

standards that promote patient-centered care that a facility must meet in order to qualify 

for and maintain accreditation status (25, 26). Hospitals often use accreditation to promote 

the principle that adherence to standards set in place by accrediting body translates to 
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higher quality healthcare services, and, therefore, improved patient care and outcomes; 

however, research investigating this claim is inconsistent.  

By using data from 3 sources, the GA Cancer Registry, GA HIV/AIDS Surveillance 

Registry, and GA Hospital Discharge Database, we examined the association between 

Commission on Cancer accreditation and receiving guideline-consistent care among non-

Hodgkin lymphoma patients with HIV. We determined that, in both bivariate and 

multivariate analyses among NHL patients with HIV, diagnosis and/or treatment at a CoC-

accredited program was not significantly associated with receipt of guideline-consistent 

care. This indicates that, in GA, NHL/HIV patients are being handled similarly in terms of 

receiving guideline-consistent care across facilities, regardless of CoC accreditation status.  

These null results echo findings of previous studies that also found no association between 

quality indicators, including standard of care, and accreditation status (33, 40, 46, 48-50).  

We also investigated the relationship between guideline-consistent care and other clinical, 

biological, and sociodemographic factors. Discovered significant associations were 

consistent with previous studies; however, this study was the first to investigate rural-urban 

classification as a determinant of guideline-consistent care among NHL/HIV patients (18, 

23, 65). We found that there was no significant difference between rural and urban patients 

regarding receipt of guideline-consistent care in this population. These results are 

comparable to studies conducted on other cancer populations (59-61). 

Strengths 

This study demonstrates how three population-based data sources that are readily available 

in all US states can be linked to evaluate cancer care delivered to patients who are also HIV 
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positive.  Additionally, this study is the first, to the best of our knowledge, to explore the 

association between receipt of guideline-consistent care and rural-urban classification. 

Limitations 

This study had several limitations. The sample sizes used in bivariate (n = 301) and 

multivariate (n = 280) analyses were substantial; however, variation across multiple levels 

of some predictors, including the main exposure and rural-urban classification, was 

extremely limited. Null results may be due to insufficient power to detect possible true 

associations. The rural-urban classification codes used to develop our related variable were 

developed in 2013, and they might not reflect the rural-urban statuses of counties during 

our study period. Additionally, most of the NHL diagnosis years included in this study 

were prior to rollout of the Affordable Care Act. It is unknown how this could impact 

results, and generalizing these findings to later years should be done with caution. 

This study also did not take into consideration CD4 count, viral load, or structural 

characteristics of facilities, which are factors that have been shown to affect receipt of care 

(23, 38). Their exclusion from this analysis might affect the measures observed.  

Lastly, patients who did not receive treatment for any reason, whether it was attributed to 

not being an eligible candidate for treatment, patient death, refusal by the patient or 

respective guardian, or inappropriate decision on behalf of the patient’s physician, were 

coded as not having received treatment at an CoC-accredited facility. We were unable to 

differentiate these patients in analysis, which could have impacted the observed results.  
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Conclusion 

We observed no differences in receipt of guideline-consistent care by CoC accreditation 

status among these NHL patients with HIV, and to our knowledge, this study was the first 

to assess this association. Additional research should be conducted to establish the 

relationship between CoC standards and quality indicators to determine if they truly equate 

to enhanced patient care and outcomes or if they more accurately reflect other differences 

between CoC and non-CoC facilities, such as structural and patient demographic 

distinctions. Additionally, research pertaining to patients with both cancer and HIV is 

limited. As cancer patients with HIV substantially differ from those without HIV, more 

research is needed to ensure they receive the highest quality care possible. 
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Tables 

Table I. Demographic characteristics of Non-Hodgkin Lymphoma-HIV-positive patients in Georgia, 2004-2012a  

Characteristic 

Total 

 (n=328) 

Guideline careb 

(n=202) 

Non-guideline 

care 

(n=99) 

Indeterminate 

(n=27) 

Patient diagnosis or treatment at Commission on 

Cancer (CoC)-accredited programcd     
Yes 266 (81.1%) 166 (82.2%) 79 (79.8%) 21 (77.8%) 

No 62 (18.9%) 36 (17.8%) 20(20.2%) 6 (22.2%) 

Patient diagnosis at CoC-accredited program     
Yes 250 (76.2%) 152 (75.2) 79 (79.8%) 19 (70.4%) 

No 78 (23.8%) 50 (24.8) 20 (20.2%) 8 (29.6%) 

Age (years)e* 42.6 (9.2) 42. 1 (9.0) 43.3 (9.5) 43.3 (9.3) 

Ann Arbor Stage*     
I 75 (23.2%) 31 (15.5%) 37 (37.8%) 7 (26.9%) 

II 48 (14.8%) 30 (15.0%) 13 (13.3%) 5 (19.2%) 

III 56 (17.3%) >40 (>20.0%) 12 (12.2%) <5 (<19.2%) 

IV 145 (44.7%) >90 (>45%) 36 (36.7%) >10 (>37.0%) 

Missing 4 2 1 1 

B symptomsf*     
Yes 143 (51.2%) 95 (52.8%) 42 (54.6%) 6 (27.3%) 

No 136 (48.8%) 85 (47.2%) 35 (45.4%) 16 (72.7%) 

Missing 49 23 23 5 

Charlson co-morbidity scoreg*     
0 133 (61.9%) 71 (64.0%) 51 (60.0%) 11 (57.9%) 

 ≥1 82 (38.1%) 40 (36.0%) 34 (40.0%) 8 (42.1%) 

Missing 113 90 15 8 

Histology*     
DLBCL 217 (66.1%) 119 (59.9%) >75 (>75.8%) >20 (>74.1%) 

Burkitt lymphoma 80 (24.4%) >60 (>29.7%) 12 (12.1%) <5 (<18.5%) 

Plasmablastic lymphoma 13 (4.0%) 11 (5.5%) <5 (<5.1%) <5 (<18.5%) 

T-cell lymphoma 18 (5.5%) >5 (>2.5%) 9 (9.1%) <5 (<18.5%) 

HIV transmission-sex category     
Male-MSM 145 (44.2%) 107 (53.0%) 31 (31.3%) 7 (25.9%) 

Male-non-MSM 125 (38.1%) 59 (29.2%) 53 (53.5%) 13 (48.2%) 
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Female 58 (17.7%) 36 (17.8%) 15 (15.2%) 7 (25.9%) 

Insurance*     
Not insured 52 (16.8%) >25 (>13.1%) 20 (21.8%) <5 (<19.2%) 

Private/other insurance 102 (33.0%) 71 (37.2%) 21 (22.8%) 10 (38.5%) 

Government insurance (Medicaid, Medicare, 

Tricare, military, etc) 155 (50.2%) >80 (>41.9%) 51 (55.4%) >10 (>38.5%) 

Missing 19 11 7 1 

Nodal type*     
Nodal 210 (64.0%) 146 (72.3%) 48 (48.5%) 16 (59.3%) 

Extranodal 118 (36.0%) 56 (27.7%) 51 (51.5%) 11 (40.7%) 

Race     
White/American Indian/Alaska Native/Asian 118 (36.0) 83 (41.1%) 30 (30.3%) 5 (18.5%) 

Black or African American 210 (64.0%) 119 (58.9%) 69 (69.7%) 22 (81.5%) 

Rural-Urban classification*     
Metropolitan 299 (91.2%) >175 (>86.6%) 90 (90.9%) >20 (>74.1%) 

Non-metropolitan 29 (8.8%) >10 (>5.0%) 9 (9.1%) <5 (<18.5%) 

Sex     
Female 58 (17.7%) 36 (17.8%) 15 (15.2%) 7 (25.9%) 

Male 270 (82.3%) 166 (82.2%) 84 (84.8%) 20 (74.1%) 

Year of diagnosis     
2004-2008 178 (54.3%) 99 (49.0%) 61 (61.6%) 18 (66.7%) 

2009-2012 150 (45.7%) 103 (51.0%) 38 (38.4%) 9 (33.3%) 
a. The Georgia Department of Public Health linked data from the Georgia Cancer Registry and the Georgia HIV/AIDS Surveillance Registry to identify all individuals 

with a Non-Hodgkin Lymphoma diagnosis during 2004-2012 who also had a diagnosis of HIV and/or AIDS on record during any portion of this period. 
b. Guideline-consistent care was defined as a patient having receipt of multiagent chemotherapy for the listed NHL subtypes.  
c. Accredited by the Commission on Cancer during the total study period.  
d. Categorical variables are reported as n (%). Percentages do not include missing values. Cells with <5 observations have been suppressed for confidentiality. 
e. Continuous variables are reported as mean (standard deviation). 
f. B-symptoms include: fever, night sweats, and weight loss. 
g. The Charlson Comorbidity Index is a method of categorizing comorbidities of patients based on the International Classification of Diseases (ICD) diagnosis codes. 

A score of zero indicates that no comorbidities were found.  

* Variable measured at time of NHL diagnosis 
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Table II. Unadjusted associations of receipt of guideline-consistent care among Non-Hodgkin Lymphoma-HIV-positive patients in 

Georgia, 2004-2012a  

Characteristic 

Total 

 (n=301) 

Guideline 

consistentb 

(n=202) 

Non-

guideline 

consistent 

(n=99) OR 

Lower 

95% CI 

Upper 

95%CI p-value 

Patient diagnosis or treatment at Commission 

on Cancer (CoC)-accredited programc        
Yes 245 166 79 1.17 0.64 2.15 0.620 

No 56 36 20 Ref    
Patient diagnosis at CoC-accredited program        

Yes 231 152 79 0.77 0.43 1.38 0.380 

No 70 50 20 Ref    
Age (years)* 302 202 99 0.99 0.96 1.01 0.280 

Ann Arbor Stage*        
III/IV 187 139 48 2.37 1.44 3.90 0.001 

I/II 111 61 50 Ref    
Missing 3 2 1 - - - - 

B symptomsd*        
Yes 137 95 42 0.93 0.55 1.59 0.795 

No 120 85 35 Ref    
Missing 44 22 22 - - - - 

Charlson co-morbidity scoree*        
 ≥1 74 40 34 0.85 0.47 1.51 0.571 

0 122 71 51 Ref    
Missing 105 91 14 - - - - 

Histology*        
Non-DLBCL 106 83 23 2.31 1.34 3.97 0.003 

DLBCL 195 119 76 Ref    
Insurance*        

Private/other insurance 92 71 21 2.18 1.03 4.59 0.040 

Government insurance (Medicaid, Medicare,  

Tricare, military, etc) 140 89 51 1.13 0.58 2.18 0.720 

Not insured 51 31 20 Ref    
Missing 18 11 7 - - - - 

Nodal type*        
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Extranodal 107 56 51 0.36 0.22 0.60 <0.0001 

Nodal 194 146 48 Ref    
Race        

Black or African American 188 119 69 0.62 0.37 1.04 0.071 

Other 113 83 30 Ref    
Rural-Urban classification*        

Metropolitan 299 182 90 0.91 0.40 2.08 0.823 

Non-metropolitan 29 20 9 Ref    
Sex        

Male 250 116 84 0.82 0.43 1.59 0.562 

Female 51 36 15 Ref    
Sex-HIV-transmission category        

Male-MSM 138 107 31 2.47 1.49 4.10 0.001 

Male-non-MSM/Female 163 95 68 Ref    
Year of diagnosis        

2009-2012 141 103 38 1.67 1.02 2.73 0.040 

2004-2008 160 99 61 Ref       
a. The Georgia Department of Public Health linked data from the Georgia Cancer Registry and the Georgia HIV/AIDS Surveillance Registry to identify all individuals 

with a Non-Hodgkin Lymphoma diagnosis during 2004-2012 who also had a diagnosis of HIV and/or AIDS on record during any portion of this period. 
b. Guideline-consistent care was defined as a patient having receipt of multiagent chemotherapy for the listed NHL subtypes.  
c. Accredited by the Commission on Cancer during the total study period.  
d. B-symptoms include: fever, night sweats, and weight loss. 
e. The Charlson Comorbidity Index is a method of categorizing comorbidities of patients based on the International Classification of Diseases (ICD) diagnosis codes. 

A score of zero indicates that no comorbidities were found.  

* Variable measured at time of NHL diagnosis 
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Table III. Adjusted associations of receipt of guideline-consistent care among Non-Hodgkin Lymphoma-HIV-positive patients in 

Georgia, 2004-2012a  

Characteristic 

Total 

 (n=280) 

Guideline 

consistentb 

(n=189) 

Non-guideline 

consistent 

(n=91) OR 

Lower 

95% CI 

Upper 

95% CI 

P-

value 

Patient diagnosis or treatment at 

Commission on Cancer (CoC)-

accredited programc        
Yes 229 157 72 1.21 0.60 2.44 0.602 

No 51 32 19 Ref    
Ann Arbor Stage*        

III/IV 181 135 46 1.98 1.10 3.56 0.023 

I/II 99 54 45 Ref    
Insurance*        

Private/other insurance 91 70 21 2.53 1.10 5.85 0.030 

Government insurance (Medicaid, 

Medicare, Tricare, military, etc) 138 88 50 1.32 0.62 2.79 0.470 

Not insured 51 31 20 Ref    
Nodal type*        

Extranodal 101 52 49 0.39 0.22 0.70 0.002 

Nodal 179 137 42 Ref    
Sex-HIV transmission category        

Male-MSM 124 98 26 2.68 1.48 4.85 0.001 

Male-non-MSM/Female 156 91 65 Ref    
Race        

Black or African American 179 113 66 0.86 0.46 1.61 0.642 

Other 101 76 25 Ref    
Year of diagnosis        

2009-2012 140 103 37 1.83 1.03 3.23 0.039 

2004-2008 140 86 54 Ref       
a. The Georgia Department of Public Health linked data from the Georgia Cancer Registry and the Georgia HIV/AIDS Surveillance Registry to identify all individuals 

with a Non-Hodgkin Lymphoma diagnosis during 2004-2012 who also had a diagnosis of HIV and/or AIDS on record during any portion of this period. 
b. Guideline-consistent care was defined as a patient having receipt of multiagent chemotherapy for the listed NHL subtypes.  
c. Accredited by the Commission on Cancer during the total study period.  

* Variable measured at time of NHL diagnosis 
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Figure 

Figure 1. Determination of Study Population 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cancer cases diagnosed in Georgia, USA between 2004—2012  

(n = 2,901) 

Cancer cases diagnosed in Georgia, USA between 2004—2012 with a 

recorded HIV/AIDS diagnosis in the Georgia HIV/AIDS Surveillance 

Registry 

(n = 2,486) 

Exclusions 

Non-NHL cancer or Non-NHL 

subtype of diffuse large B-cell 

lymphoma (DLBCL), Burkitt 

lymphoma, plasmablastic 

lymphoma, or peripheral T-cell 

lymphoma (n = 2,144) 

Diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma, 

plasmablastic lymphoma, or peripheral T-cell lymphoma cases diagnosed 

in Georgia, USA between 2004—2012 with a recorded HIV/AIDS 

diagnosis in the Georgia HIV/AIDS Surveillance Registry  

(n = 342) 

None-guideline-

consistent care 

(n = 99) 

Indeterminate 

(n = 27) 

 

Guideline-consistent 

care  

(n = 202) 

 

Exclusions 

Cases not among both Georgia 

Cancer and Georgia HIV/AIDS 

Surveillance Registries (n = 415) 

DLBCL, Burkitt lymphoma, plasmablastic lymphoma, or peripheral T-

cell lymphoma cases diagnosed in Georgia, USA between 2004—2012 

with a recorded HIV/AIDS diagnosis in the Georgia HIV/AIDS 

Surveillance Registry who had a confirmed date of HIV diagnosis within 

60 days of cancer diagnosis or earlier 

(n = 328) 

Exclusions 

No confirmed date of HIV 

diagnosis within 60 days of cancer 

diagnosis or earlier (n = 14) 
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The results of this study contribute to the exceptionally limited amount of research 

available on Non-Hodgkin lymphoma patients with HIV.  

We did not find an association between CoC accreditation status and receipt of guideline-

consistent care, and our study was the first, to our knowledge, to investigate this association 

among NHL/HIV patients. This indicates that, in GA, NHL/HIV patients are being handled 

similarly in terms of receiving guideline-consistent care across facilities, regardless of CoC 

accreditation status. Additional research should be conducted to establish the relationship 

between CoC standards and quality indicators to determine if they truly equate to enhanced 

patient care and outcomes or if they more accurately reflect other differences between CoC 

and non-CoC facilities, such as structural and patient demographic distinctions.  

We also did not find an association between rural-urban classification and receipt of 

guideline-consistent care. However, only 29 (8.8%) patients from the total sample were 

classified as living in non-metropolitan areas at the time of their NHL diagnosis. It is 

possible that the Georgia HIV/AIDS Surveillance Registry is underreporting in rural areas, 

resulting in potential rural-NHL cases who are not linked in our combined dataset. It could 

be beneficial to improve surveillance measures to expand the capture of cases in rural areas 

and to perform HIV-related word searches in cancer datasets to locate any HIV cases 

missed during data linkage. 

This study examined a very specific population in the state of Georgia. The three 

population-based data sources used are readily available in every state. This type of 

analysis could be repeated to determine its validity and extended to include additional 

cancer types to evaluate cancer care delivery to patients who are also HIV positive in other 

states. Additionally, these findings could be expanded to investigate differences in survival, 



52 
 

both disease-specific and overall, by receipt of guideline-consistent care among NHL/HIV 

patients.  

Unlike cancer patients without HIV, there is an absence of evidence-based treatment 

guidelines for most types of cancer patients with HIV, due partly to HIV-positive patients 

being excluded from cancer clinical trials. There is need for clinical trial research and 

studies that examine detailed clinical data on patient HIV status and cancer diagnosis and 

treatment to develop more clinically-detailed predictors of quality of care, patient 

outcomes, and survival. As cancer patients with HIV substantially differ from those 

without HIV, more research is needed to ensure they receive the highest quality care 

possible.  
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