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Abstract
Disparities in clinical care have been described for patients with limited insurance coverage or social support.
We hypothesized that patients with relapsed Hodgkin lymphoma (HL), non-Hodgkin lymphoma (NHL), or multiple
myeloma (MM) treated at an urban county hospital serving indigent and under-insured patients would face barriers for
referral to a private academic transplant center for autologous stem cell transplantation (ASCT). Charts of patients
with HL, NHL, or MM treated at Grady Memorial Hospital between 2007 and 2013 were reviewed, and 215 patients
with diagnosis of HD (n=40), NHL (n=96), and MM (n=79). 55 patients were referred for ASCT consults and 160
patients were not referred. Reasons for transplant non-referral included established clinical criteria (64% of cases),
poor performance status (13%), refusal (4%), moved/lost-to-follow-up (4%), medical non-compliance (3%), death
(3%), or referral to another hospital (1%). Non-referral based upon socio-economic criteria included: lack of legal
immigration status/insurance (2%), and lack of social support/substance abuse (2%). Among the 55 referred patients,
27 patients (49%) underwent ASCT. Median follow-up for all referred patients from the time of diagnosis was 3.9
[0.7-22.7] years. 5-year survival from the date of diagnosis for patients who received ASCT was 80.2% versus 65.7%
for non-transplanted patients (log-rank test, p-value=0.11). While the referral process did not demonstrate significant
barriers based upon insurance or social status, further evaluation is needed to identify modifiable factors that can
improve referral and assess the impact of the Affordable Care Act on access to ASCT.
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Introduction
Autologous hematopoietic stem cell transplantation (ASCT)
provides a potentially curative treatment for patients with various
hematological malignancies including relapsed Hodgkin lymphoma
(HL) [1,2] and relapsed non-Hodgkin lymphoma (NHL), [3,4] and
prolongs survival of patients with multiple myeloma [5,6]. The number
of ASCT has continued to increase since 2000, making the proportion of
ASCT approximately 58% of total hematopoietic stem cell transplants
performed [6,7].
Autologous hematopoietic stem cell transplantation (ASCT)
requires highly specialized and multidisciplinary care. It has been
suggested that health disparity by patients’ age, gender, and race
influence outcomes of ASCT [8]. Since ASCT is an extremely costly
procedure, patients’ socioeconomic resources including appropriate
coverage from health insurance is often a pre-requisite for treatment,
and lack of insurance is a major barrier to access to ASCT [8-10].
Significant proportions of patients undergoing ASCT are referred
from county hospitals, where the majority of patients have low
socioeconomic status or financial hardships, to tertiary care centers
such as university-based cancer centers. The Affordable Care Act
(ACA) was activated on January 1, 2014 to improve health insurance
coverage in the US population by decreasing the proportion of citizens
without healthcare insurance.
We hypothesized that, in the era prior to the implementation of the
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ACA, patients treated at an urban county hospital with relapsed HL,
NHL, or MM for whom ASCT might be indicated would face barriers
for referral to a private academic transplant center, and would have
inferior survival compared with similar patients treated primarily at
the transplant center. We analyzed a series of patients with HL, NHL,
or MM treated at an urban county hospital in the southeastern United
States and determined referral rates, frequency of ASCT, and overall
survival rates compared to similar patients treated primarily at the
academic transplant center.

Methods
Hospitals
Grady Memorial Hospital is the largest hospital in the state of
Georgia and the fifth-largest public hospital in the United States.
Grady serves the residents of two urban counties in Atlanta with a
large proportion of low-income and under-insured patients. Emory
University Hospital is an academic tertiary care facility located in
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the suburbs of Atlanta. The Bone Marrow and Stem Cell Transplant
Center of Emory University Hospital and the Winship Cancer Institute
performs more than 350 marrow or stem cell transplants/year for a
patient catchment area that includes Georgia and neighboring states in
the southeastern United States.

Study population and identification of the patients
We utilized published methods [11,12] to identify patients
diagnosed with DLBCL and MM based on prior pathology review
and by the World Health Organization classification of Tumours
of Haematopoietic and Lymphoid Tissues [13]. Patients with MM
(including plasma cell dyscrasia, amyloidosis and plasmacytoma), HL
and NHL subtypes who received care at Grady Memorial Hospital
between January 01, 1991 and December 31, 2013 were included in the
study. Cases were included if there was a diagnosis confirmed by record
review.

Data collection
Following IRB approval, a retrospective chart review was performed
using the Grady Medical record system. For this retrospective analysis,
a Comprehensive Case Report Form was used to extract data from
the medical record detailing demographics, whether the patient was
referred for transplant and if not, why not. A face-to-face interview
with the primary Hematologist/Oncologist who evaluated potential
candidates for ASCT (L.B.) was performed for quality control of
reasons for non-referral. For patients who were referred to the Winship
Cancer Institute, an electronic record system (PowerChart) was utilized
for comprehensive chart review. Abstracted data included clinical
indication for ASCT by histology, reasons for non-referral, decision
whether to offer ASCT at the academic center, and survival following
referral and ASCT.
Medical reasons for non-referral included: KPS of less than equal
70%, documented dementia that impaired self-care, poor pulmonary

function with DLCO of less than 40%, poor cardiac function with EF
of less than 45%, or other significant comorbidities that affected KPS
or organ function. Patients with a diagnosis of NHL for which a SCT
is not indicated.

Statistical analysis
The principle objectives of this study were to examine determined
referral rate and to compare outcomes for patients receiving ASCT
following referral from an urban county hospital with those of
contemporary patients who did not receive referral and counterparts
undergoing ASCT following referral from other centers. Data were
analyzed using the Mann Whitney U test for numerical covariates
for numerical covariates and the chi-squared test or Fisher’s exact for
categorical covariates where appropriate. Survival was analyzed using
Cox proportional hazards models and log rank tests. Patients were
censored at the time of last follow-up. Kaplan-Meier survival plots were
generated for subsets of referred patients.

Results
Patient characteristics
A total of 215 patients with diagnosis of HL (n=40), NHL (n=96),
MM (n=79) were identified. 169 patients (78.6%) were African
Americans, 16 (7.4%) white, 14 (6.5%) Hispanic, and 117 (54.4%)
were male. The median age of patients was 54 (19-89) years. Out of
62 potential transplant candidates, 55 patients were referred for ASCT
consults and 160 patients were not referred (Figure 1). Among patients
referred, 37 patients (67.3%) were male and 51 (92.7%) were African
American. The median age was 51 (19-68) (Table 1).

Reason for non-referral
Patients not referred for ASCT included: 21/160 (13%) with
Karnofsky performance status (KPS) <60%; 74 (46%) in remission/
cure; 15 (9%) with a NHL histology for which ASCT was not indicated

Figure 1: Consort diagram for the analysis of referral 215 patients with NHL, HL, MM seen at an urban County Hospital were identified. Amongst 62 patients who
were potential transplant candidates, 7 patients were not referred due to socioeconomic/ psychosocial reasons, 8 patients did not show up at the transplant center. 47
patients were seen as transplant consults.
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Non-referral
(N=160)

Referral
(N=55)

Total
(N=215)

p-values

80 (50%)

37 (67.3%)

117 (54.4%)

0.027

White

13 (8.1%)

3 (5.5%)

16 (7.4%)

Gender (male)
Race

0.128

Black

118 (73.8%)

51 (92.7%)

169 (78.6%)

Hispanic

13 (8.1%)

1(1.8%)

14 (6.5%)

Age

55(20-89)

51 (19-68)

54(19-89)

Diagnosis

0.052

a priori hypothesis, in the era immediately prior to implementation
of the Affordable Care Act (ACA), the process of referral of patients
with MM, NHL, or HL from a county hospital to an academic tertiary
care center for ASCT did not demonstrate significant barriers based
upon patients’ insurance, socio-economic status, or social support.
Previous reports indicated that AA patients are less likely to undergo
ASCT for lymphoma and myeloma [15,16]. However, the settings
for these previous reports differ substantially from ours. In the

<0.001
40 (18.6%)

Reason against referral n=160

14 (25.5%)

96 (44.7%)

33 (60%)

79 (36.7%)

1. Uninsured

1 (1

25 (15.6%)

20 (36.4%)

45 (20.9%)

0.001

1a Illegal

3 (2)

Disease Response
(CR+PR)

85 (53.1%)

29 (52.7%)

114 (53.0%)

0.959

2. Lack of social support

1 (1)

CR

60 (37.5%)

8 (14.5%)

68 (31.6%)

0.002

3. Substance abuse

2 (1)

HL

32 (20%)

8 (14.5%)

NHL

82 (51.2%)

MM

46 (28.8%)

Disease Status(R/R)

Table 1: Summary of study subjects.

according to the management plan of the treatment physician including
newly diagnosed follicular lymphoma, marginal zone lymphoma,
peripheral T-cell lymphoma (PTCL), and chronic lymphocytic
leukemia; 8 (5%) with refractory disease; 14 (9%) who refused referral,
were lost to follow up, or were referred to a VA hospital; 5 (3%) who
died before referral; 6 (4%) with age >70 years; 1 (1%) with lack of
insurance; 3 (2%) who were illegal immigrants; 5 (3%) noncompliant
to medical regimens; 2 (1%) with substance abuse; and 1 (1%) lacking
adequate social support for ASCT (Table 2).

Reason for non-transplantation after referral
Among the 55 referred patients, 27 patients underwent ASCT and
28 did not. Among patients undergoing ASCT, 19 patients had MM,
5 had NHL, and 3 had HL. Eight out of 28 patients did not report
to the transplant center and were lost to follow-up. Amongst 20
patients seen at transplant center, reasons that referred patients did not
undergo ASCT included: recommendation to continue conventional
maintenance therapy for MM [n=9 (45%)]; comorbid conditions and
KPS <60% [n=4 (25%)]; refractory/progressive diseases [n=4 (25%)];
disease not indicated for ASCT [n=2 (13%)] including PTCL, good
response to the current chemotherapy in HL; and noncompliance with
treatment [n=1 (6%)].

4. Poor performance status - total

N (%)

NonHodgkins
Myeloma
Hodgkins Lymphoma
1
2

1
1
2

21 (13)

a. Alzheimers/dementia

5

b. Pulmonary
( Corrected DLCO <40)

4

c. Heart
(LV EF <45%)

6

d. Other co-morbidities

6

2

1

3

5 (3)

1

2

2

9

5. Medical non-compliance
6. Transplant not indicated at this
time – total

1

4
4
6

103 (64)

a. In remission

49

38

b. Not indicated for this disease

15

12

c. Refractory disease

8

2

1

d. Cured

25

12

13

e. age precludes transplant

2
3*
5

6

1

7. No information

5 (3)

3

1

5
1

8. Refuses treatment

7 (4)

2

1

4

9. Patient no longer available total

6 (4)

a. Patient moves

2

1

1

b. LTF

4

1

2

1

10. Patient dies before referral

5 (3)

4

1

11. Referred to VA

1 (1)

1

*Of three patients with myeloma, two had “smoldering myeloma” and one patient
had an incorrect diagnosis.
Table 2: Reasons against referral.

Analysis of survival
Two patients in the transplant group were excluded in the analysis of
survival due to lack of data on the date of diagnosis. The median followup time for the transplant group is 3.9 years (range: 1.0-22.7 years). The
median follow-up time for the non-transplant group is 5.5 years (range:
0.7-8.0 years). The median follow-up time for all referred patients is 4.7
years (range: 0.7-22.7 years). 5-year survival of transplanted patients
from the date of diagnosis was 80.2% versus 65.7% for patients not
transplanted. (Log-rank test, p-value=0.11) (Figure 2). From the date
of ASCT, 5-year survival of transplanted patients was 77%. Among
transplanted patients, 5-year survival from the date of ASCT was 69%
for MM patients with no deaths were noted to-date in patients with
NHL or HL who underwent ASCT (Log-rank test, p-value=0.26). The
data are comparable or better than the historical 5-year overall survival
rates for all patients with myeloma [14] (50% 5-year OS) or NHL (60%
5-year OS) transplanted at the center.

Discussion
Although <20% of patients were referred for ASCT, contrary to our
J Stem Cell Res Ther
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Kaplan Meir analysis of survival from the date of diagnosis was calculated for
both groups. 5 year-survival for the transplanted group (n=25) was compared
to the non-transplanted group (n=20) was 80.2% vs. 65.7%, respectively
(Log-rank, p=0.11).
Figure 2: Comparison of survival analysis for MM and Lymphoma patients
who underwent auto-transplantation and those referred to the transplant
center but not transplanted.
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current study, the role of race/ethnicity could not be evaluated in
the referral process, as 92.7% of referred patients in our cohort were
African American. The majority of patients who were not referred
to the transplant center appeared to arise for medical reasons rather
than purely socio-economic reasons. 7/160 (4%) of patients were not
referred due to non-medical reasons, and only 4/160 (2.5%) of patients
not referred were illegal immigrants, lacked of insurance coverage and
were ineligible for public assistance for other reasons contributing
to lack of referral. Post-referral decisions whether or not to proceed
with ASCT among referred patients also appeared to be based upon
application of established criteria. However, these medical reasons for
lack of referral and ineligibility for ASCT such as poor performance
status and comorbid diseases may be secondary effects arising from
lower socioeconomic status and reduced access to primary and other
specialty care.
Our study has several limitations. First, our cohort consists of
heterogeneous disease groups including various types of lymphomas
and myeloma. However, because the large proportion of patients
had MM, we were able to directly compare the cohort of referred
and transplanted patients with previously published data from our
transplant group [17]. Second, the majority of patients in our study
cohort were African American limiting our ability to examine the
relationship between referral bias and race. Hence, our study results
may not be generalizable to patients of other ethnic groups. Third, the
small sample size limited our ability to perform statistical analyses of
outcomes stratified by referral versus non-referral status. For example,
it was not possible to perform an analysis of outcomes for a discrete
population of patients for whom transplant is clearly indicated, such as
patients with relapsed DLBCL that remains chemo sensitive. However,
this study of referrals from an inner city county hospital to a tertiarycare academic center may provide a baseline for future studies in this
referral setting following introduction of the ACA.
27 of the 55 patients (49%) that were referred for transplant
evaluation from Grady underwent transplant during the study period.
These numbers are comparable to the regular transplant selection
process at the transplant center. A total of 700 patients were evaluated
for transplant eligibility, of which approximately 375 patients (54%)
underwent transplant in the year 2014. These findings suggest that
socio-economic reasons may not primarily influence the providers to
offer transplant as a therapeutic approach.
A finding of general interest is that post-ASCT survivals among
referred patients from a county hospital were comparable or superior
to those of patients in published series [1-4]. For example, 68.9% of
overall survival at 8 years in patients with MM transplanted in this
series of referred patients are comparable to 79.7% 3-year overall
survival (OS) in myeloma patients undergoing ASCT following
bortezomib-based induction chemotherapy, and 74.7% post-ASCT
3-year OS in nonbortezomib-treated group reported in a meta-analysis
of phase III randomized, controlled trials [18]. The 100% OS among a
small number of referred patients with HL or NHL undergoing ASCT
is not inferior to published reports of OS for a larger group of similar
patients transplanted at Emory University Hospital [19]. These results
lend support for our current practice of offering aggressive treatment,
including ASCT, for patients with hematological malignancies in the
catchment area of the county hospital.
To our knowledge, this is the first descriptive study with a long-term
follow up documenting the initial referral process, process of evaluation
for the medical appropriateness of ASCT, and overall survival after
J Stem Cell Res Ther
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ASCT in a group of patients with lymphoma and myeloma referred
from an inner city county hospital to a suburban academic tertiary care
center. Further evaluations are needed to identify modifiable factors
that can improve referral and assess the impact of the ACA on access
to ASCT.
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