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Limited access to excellent health care close to home is a national and global 
problem. Many patients must travel long distances to receive specialized 

care and complex therapies. The extensive variation in hematopoietic cell 
transplant (HCT) rates, coupled with the geographic density of HCT centers,1 
is illustrative of the geographic disparities of care.

Disease-specific specialization is associated with improved outcomes in hema-
tologic malignancies;2 yet, such specialized care is unavailable in many areas of the 
United States. Charlotte, NC, is the second-largest city in the southeastern Unit-
ed States and one of the largest cities in the nation, with a metro-area population 
exceeding 2.3 million. However, subspecialized care in hematology, including a 
leukemia unit and HCT program, did not exist in the Charlotte area in 2012. The 
closest HCT program was a 90-minute drive, and patients lacking the willingness 
or the resources to travel did not have access to specialized treatments.
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abstract: The Levine Cancer Institute (LCI) of the Carolinas HealthCare System 
was established in Charlotte, NC, in 2010 as a primary through quaternary referral 
center. The Department of Hematologic Oncology and Blood Disorders was es-
tablished as part of the LCI in an effort to bring subspecialized care in malignant 
and nonmalignant hematology to the region. Charlotte, NC, is the second-larg-
est city in the southeastern United States; however, prior to the department’s es-
tablishment, the Charlotte metro area lacked a subspecialized hematologic on-
cology facility, and had no direct access to a hematopoietic cell transplant (HCT) 
program. The department has grown rapidly since its establishment, with patient 
volume growing six-fold. The rapid growth in each disease section has led to a 
rapidly expanding HCT program, with more than 100 transplants performed in the 
second full year of operation. The HCT program received accreditation from the 
Foundation for the Accreditation of Cellular Therapy in 2016, shortly after its sec-
ond full year of operation. Transplant outcomes have been excellent and reflect 
the high quality of care provided by the new department.  
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Carolinas HealthCare System (CHS) is one of the lead-
ing health care organizations, and one of the most compre-
hensive non-for-profit systems, in the United States. The 
system includes more than 2600 licensed beds, employs 
nearly 60,000 people, and accounts for almost 12 million 
patient interactions annually in the United States. It serves 
as a safety net for the region. In 2010, CHS decided to 
develop the LCI as a primary through quaternary referral 
center, integrated through more than 12 sites throughout 
North and South Carolina.

The Department of Hematologic Oncology and Blood 
Disorders was established in September 2012, with a goal of 
providing subspecialty care in malignant and nonmalignant 
hematology, including HCT. The department was created 
through a belief that developing specialized care units in 
leukemia, lymphoma, plasma cell disorders, sickle cell ane-
mia, and bleeding disorders would improve the quality of 
care for patients in the Charlotte area as well as patients 
throughout North Carolina and parts of South Carolina.

It was also understood that most newly established 
HCT programs over the last 20 years have failed or had 
limited impact, due to difficulties changing established re-
ferral patterns and attracting a significant number of pa-
tients. Because HCT programs require a significant initial 
investment, a significant number of transplants is required 
to justify the expense. Additionally, centers in which physi-
cians perform a larger number of transplants appear to have 
lower mortality rates compared with centers performing 
fewer procedures.3 It was thought that the provision of sub-
specialty care would attract substantial numbers of patients 
early in their disease course and provide a large number of 
candidates for appropriately timed transplantations.

hct program development and implementation
Faculty and Disease Sections
The Department of Hematologic Oncology and Blood 
Disorders was established with four general hematologists, 
and has since grown to include 24 physicians. Fifteen fac-
ulty members provide subspecialized care in hematologic 
malignancies and HCT (Figure 1), working with 16 mid-
level providers. Interdisciplinary sections in plasma cell 
disorders, lymphoma, leukemia, nonmalignant hematology, 
and HCT convene weekly or monthly to review clinical 
care and pathways, progress in the disease area, clinical trials, 
and translational work at all stages of development.

A computer-based system of clinical pathways (EAPath-
ways) has been established through each section and is fol-
lowed within each disease specialty by physicians through-
out the LCI. The tool contains care pathways on specific 
medical conditions and can be edited quickly; regular up-
dates are made. The pathways include standardized orders, 
patient education material, and suggested time points for 
referral, as well as available clinical trials that patients may 
enter. Pathway data are accessible through the electronic 
medical records system.
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Figure 1. Number of faculty members in the Department of He-
matologic Malignancies and Blood Disorders, 2012–2016.
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Figure 2. Average number of monthly patient visits to outpatient 
clinic at the new LCI campus site, 2012–2016.
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Figure 3. Number of transplantations performed annually at LCI, 
2012–2016.
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Patients
Patient volume has grown more than six-fold since the de-
partment’s establishment (Figure 2). Patients referred from 
outlying sites are referred back to those sites for routine 
care, often including the administration of chemotherapy.

HCT Program
The HCT Program performed its first transplant in March 
2014; a total of 60 transplants were performed that year. 
Transplant numbers increased to 81 in 2015, the first 
full year of transplantation services, and to 104 in 2016 
(Figure 3). The program received accreditation from the 
Foundation for the Accreditation for Cellular Therapy in 
2016, just over 2 years after the first performed transplant. 
The ages of transplant patients range from 22 years to 76 
years, with a median age of 58 years. Sixty-nine percent 
of transplants have been autologous and 31% have been 
allogeneic, of which 65% were from haploidentical related 
donors. More than 90% of patients who have undergone 
transplantation were referred for HCT through a disease-
specific section at LCI.

A unique feature of the program is that all of our ma-
lignant disease specialists follow their patients pretrans-
plantation and posttransplantation, and rotate through the 
inpatient services where transplantation is performed. Cu-
mulative nonrelapse mortality (NRM) at 1 year is 1.9% 
for autologous transplants and 7% for allogeneic transplants 
(Table 1), with 1-year survival rates of 93.5% and 79.7%, 
respectively (Figure 4). The use of high-dose cyclophos-

Table 1. Nonrelapse Mortality at 100 Days and 1 
Year for Patients Who Underwent Autologous and 
Allogenic Transplantations

Autologous Allogeneic

N 148 64

100-day survival (%) 98.5 93.2

1-year survival (%) 93.5 79.7
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Figure 4. Survival for all patients who underwent autologous and allogeneic transplantations.
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phamide following haploidentical family donor transplan-
tation4 has facilitated transplantation of patients lacking 
HLA-identical siblings. Notably, there is no difference in 
NRM (P = .86), relapse-free survival (P = .85), or overall 
survival (P = .47) between HLA-identical and haploiden-
tical transplant recipients. 

Academic Work
In addition to patient care, the department has made sig-
nificant contributions to basic and clinical research. The 
Hematology Oncology Translational Laboratory and Phar-
macology Research Program conduct projects in several 
areas, including leukemogenesis and the role of CSF3R 
mutations in its pathogenesis; acute myeloid leukemia stem 
cells; and the use of pharmacogenomics to dose several 
transplant-related drugs. The lab is in close proximity to 
core facilities in genomics, flow cytometry, biostatistics, and 
bioinformatics.

Since its inception, the department has brought innova-
tive clinical trials in all phases to the Charlotte area. Sixteen 
new trials have been opened, including two first-in-human 
trials. The early phase hematology trials have screened 75 
patients and enrolled 63 patients. The department has pub-
lished more than 120 basic and clinical articles in the last 
3 years—including basic, translational, and clinical work—
in Blood, Journal of Clinical Oncology, and The New England 
Journal of Medicine.5-8

discussion
The LCI established the Department of Hematologic 
Oncology and Blood Disorders in 2012, with the spe-
cific purpose of providing access to high-quality special-
ized medical care to a community in which it was lacking. 
Because research has shown that treatment provided by 
specialized physicians improves outcomes in patients with 
benign and malignant blood diseases,1 it was our belief that 
improving access to disease-specific treatment that did not 
require the burden of travel would improve the quality of 
care for patients in the Charlotte metro area. Our HCT 
was founded in 2014, and by 2016—its second full year of 
operation—performed more than 100 stem cell transplan-
tations. The department can and will continue to expand 
in the coming years.

We believe that several factors have contributed to the 
success of our department in the short time period of its 
existence. Disease-specific expertise has attracted a large 
number of patients who otherwise might have traveled out 
of district or out of state for care. Because disease special-
ists follow patients throughout their entire care experience, 
there is a continuity of care from highly trained physi-

cians that was previously not available. The LCI has cul-
tivated excellent relationships with referring physicians in 
the Charlotte area, and electronic pathway programs have 
fostered easy communication among providers within and 
outside of our institution. Excellent communication and 
collaboration among CHS providers, as well as external 
physicians, has been critical to our growth. We have also 
fostered a research community that has made the LCI a 
desirable work environment for skilled physicians, which 
has led our faculty to grow exponentially since the depart-
ment’s inception. 

conclusion
As recently as 3 years ago, access to subspecialized care in 
hematologic malignancies, complex benign blood disor-
ders, and HCT required significant travel for patients re-
siding in the Charlotte metro area. The development and 
growth of a program that provides disease-specific care in 
hematologic malignancies has overcome this barrier, and 
provided a base for the growth of a newly established pro-
gram in HCT. Disease specialists follow patients before, 
during, and after transplantation. Electronic pathway pro-
grams promote superb and consistent care throughout the 
system. These programs foster excellent communication 
and collaboration among providers within CHS, as well 
as with external physicians who provide concomitant care. 
Pathways also provide opportunities to standardize care 
choices in disease states with rapidly evolving treatment 
options. These developments have elevated the quality of 
care in hematologic malignancies in the Charlotte area, 
and made appropriate and complex care available close to 
home for these patients.
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