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Abstract

BACKGROUND: Chemotherapy sensitivity, defined simply as at least a partial response to
chemotherapy, is an important outcome predictor for non-Hodgkin lymphoma (NHL) patients
undergoing reduced-intensity allogeneic hematopoietic stem cell transplantation (allo-HCT). The
authors hypothesized that further differentiation of chemotherapy sensitivity by specific response,
complete remission (CR) versus partial remission (PR) versus stable disease (SD) versus
progression of disease (PD), correlates with post-transplant outcomes.

METHODS: The impact of pretransplant and early (28 days) post-transplant disease response on
transplant outcomes was analyzed in 63 NHL patients treated with reduced-intensity allo-HCT.

RESULTS: The 3-year event-free survival (EFS) and overall survival (OS) (median potential
follow-up after reduced-intensity allo-HCT = 58 months) for all patients was 37% and 47%,
respectively. The 3-year EFS based on pretransplant response was: CR = 50%; PR = 66%; SD =
18%; no patient with PD pretransplant reached 3-year follow-up. The 3-year OS based on
pretransplant response was: CR = 63%; PR = 69%; SD = 45%. The 3-year EFS based on post-
transplant response was: CR = 57%; PR = 32%; SD = 33%; no patient with PD post-transplant
reached 3-year follow-up. The 3-year OS based on post-transplant response was: CR = 65%; PR =
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43%; SD = 50%. In multivariate analyses, pretransplant response was the best predictor of EFS (P
<.0001). Pretrans-plant response (P < .0001) and age (= .0035) were jointly associated with OS.

CONCLUSIONS: These data suggest that NHL patients with pretransplant SD, generally
considered inappropriate candidates, may benefit from reduced-intensity allo-HCT, and patients
with pretransplant PD should only receive this therapy in clinical trials.

Keywords

chemotherapy sensitivity; hematopoietic stem cell transplantation; non-Hodgkin lymphoma;
nonmyeloablative; reduced-intensity

The option of allogeneic hematopoietic cell transplantation (HCT) for relapsed and
refractory non-Hodgkin lymphomas (NHL)1-5 has been extended to patients who are older
and/or have previously received high-dose therapy and autologous HCT through the use of
less intensive conditioning regimens.5-2 Although both nonmyeloablative and
reducedintensity allogeneic HCT can result in long-term survival in patients with advanced
NHL,10-14 the use of these conditioning regimens has also increased the reliance on graft-
versus-lymphoma effects to achieve durable remissions.15:16

The chemotherapy sensitivity of lymphomas has been identified as an important prognostic
factor in the nonmyeloablative and reduced-intensity transplant settings.1’-20 Determination
of chemotherapy sensitivity is based on the classic definition of at least a partial response to
salvage therapy given immediately before consideration for transplant.2! This classification
does not make a distinction between pretransplant disease state, specifically complete versus
partial remissions, and furthermore does not distinguish stable disease from progressive
disease among patients whose disease is classified as being chemotherapy resistant. The
latter distinction is clinically relevant, as a lack of chemotherapy sensitivity has been
considered as an ineligibility criterion in certain nonmyeloablative or reduced-intensity
allogeneic HCT protocols for lymphoma.

We previously reported that pretransplant disease status may influence the subsequent
outcomes of patients with relapsed or refractory NHL undergoing reduced-intensity
allogeneic HCT.22 This latter analysis suggested that differentiating patients according to
pretransplant disease state had prognostic significance. On the basis of these preliminary
data, we undertook a further analysis on a larger patient population with longer follow-up to
verify these results. To further differentiate the impact of chemotherapy sensitivity, we also
assessed the impact of early post-transplant disease status, which is attributable in large part
to the transplant conditioning regimen, on outcomes after reduced-intensity allogeneic HCT.
It was our hypothesis that transplant outcomes would be directly associated with specific
disease states determined pretransplant and early post-transplant.

MATERIALS AND METHODS
Patient Eligibility

The analysis included patients with advanced NHL, enrolled onto sequential National
Cancer Institute (NCI) protocols NCT00019851, NCT00055744, and NCT00077480 (http://
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clinicaltrials.gov/ct2/home), from January 2000 through November 2005. The NCI is only
permitted to treat patients participating in clinical trials. As such, all eligible NHL patients
were treated sequentially on 1 of these 3 protocols within the time frame described above,
and all enrolled patients were included in the analysis. None of the 3 protocols required
patients to have chemotherapy-sensitive disease to be eligible for participation; patients were
only excluded from trial participation if they did not meet minimal requirements for major
organ function and performance status. Diagnosis and histology of NHL was confirmed by
the NCI Laboratory of Pathology using the World Health Organization classification.23 All 3
protocols were approved by the NCI Institutional Review Board, and informed written
consent was obtained from each patient and his or her respective donor.

Patients were treated in a nearly identical manner on all 3 protocols. Before transplant, all
patients received a modified version of the EPOCH regimen, which had demonstrated
efficacy in relapsed NHL.24 The regimen, EPOCH-F, consisted of etoposide, prednisone,
vincristine, cyclophosphamide, and doxorubicin, administered with fludarabine at
conventional doses.2? Some patients, whose lymphoma expressed CD20, also received
rituximab with EPOCH-F. The purpose of including EPOCH-F was to provide tumor
control, to induce host immune depletion, and to assess chemotherapy sensitivity in a
uniform manner before proceeding to transplant. All patients then received an identical
reduced-intensity conditioning regimen consisting fludarabine (30 mg/ m?/d) and
cyclophosphamide (1200 mg/m?/d) administered intravenously over 4 days followed by a T-
cell-replete, peripheral blood allograft, collected from their human leukocyte antigen-
matched siblings after mobilization with filgrastim. All patients received a cyclosporine-
based graft-versus-host disease (GVHD) prophylaxis regimen. The 3 protocols differed only
by the addition of donor Th2 cells, 2> methotrexate, or sirolimus for prevention of GVHD,
respectively. Preclinical studies had demonstrated that Th2 cells had the ability to reduce
GVHD as compared with unmanipulated T cells in a murine transplant model.28 Clinical
Th2 cells were generated ex vivo by CD3/ CD28 costimulation of steady-state CD4™ T cells
cultured in medium containing IL-4 and IL-2 and were administered 1 day after HCT.

Response Criteria and Evaluation

Standard criteria, available at the times these studies were performed,?” were used for
response during the conduct of the 3 trials. Complete remission (CR) was defined as
regression of all lymph nodes to normal size (<1.5 cm), resolution of soft tissue masses or
palpable organomegaly because of lymphoma, and clearance of bone marrow infiltration if
previously present. Partial remission (PR) required a minimum 50% reduction in the sum of
the products of the diameter of reference lesions without enlargement of other lesions,
including liver and/or spleen. Progression of disease (PD) was defined by appearance of any
new lesion or a minimum 50% increase in sum of the products of the diameter of an existing
lesion. Patients who did not meet criteria for PD, PR, or CR by these definitions were
categorized as having stable disease (SD).

Disease status was assessed by computed tomography (CT) and bone marrow examination
immediately before study entry. CT was subsequently performed after the completion of
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EPOCH-F, at 28 days, 100 days, 6 months, 9 months, and 12 months post-transplantation,
and annually thereafter. 18F-Fluorodeoxyglucose positron emission tomography was used to
assess questionable abnormalities. Bone marrow examination was repeated in all patients at
28 and 100 days. If bone marrow involvement by lymphoma was present at study entry,
repeat examinations were also performed after the completion of EPOCH-F, at 6 and 12
months after transplant, and at other times if clinically warranted.

Statistical Analysis

The primary aim of this analysis was to determine the association of pretransplant and early
(defined as 28 days post-transplant) disease status on outcomes, specifically event-free
survival (EFS) and overall survival (OS), after transplant. Pretransplant response to
chemotherapy was based on a composite of response to pre-enrollment chemotherapy plus
response to induction chemotherapy (EPOCH-F) after enrollment into this study.

Outcomes were analyzed in regard to individual disease states (CR vs PR vs SD vs PD), as
well as by the classical definition for chemotherapy sensitive (ie, CR + PR) versus
chemotherapy resistant (ie, SD + PD).2! Secondary aims were determination of the
incidences of treatment-related mortality and disease progression. Clinical outcomes were
also compared with several other disease and transplant characteristics, including recipient
Follicular Lymphoma International Prognostic Index score at study entry for follicular
lymphomas and International Prognostic Index score at study entry for all other histologies
(with the exception of chronic lymphocytic leukemia), histologic aggressiveness, age, acute
and chronic GVHD, and Hematopoietic Cell Transplantation Comorbidity Index scores (0-2
vs 3+). Hematopoietic Cell Transplantation Comorbidity Index was determined using the
method described in Sorror et al,28 based on comorbidities present at study enrollment.
Assignment of histologic aggressiveness as either indolent or aggressive was defined by the
Physician Data Query Modification of the Revised European American Lymphoma
Classification of Lymphoproliferative Diseases (http://www.cancer.gov/cancertopics/pdg/
treatment/adult-nonhodgkins/HealthProfessional/page3#Section_31). Acute and chronic
GVHD were assessed according to standard criteria.29-30

Survival, time to progression, and treatment-related mortality (TRM) were calculated from
the date of transplantation until death, progression, or last follow-up, as appropriate, through
January 2008. Patients without progression or death from treatment were censored at the
date of last follow-up. The probability of EFS or OS was determined by the Kaplan-Meier
method,3! and the significance of the difference between pairs of Kaplan-Meier curves was
calculated with the Mantel-Haenszel test.32 The Cox proportional hazards model was used to
identify factors that were jointly significant with respect to their association with survival or
EFS.33 Cumulative incidence plots of TRM, adjusting for a competing risk of death from
disease, as well as progression adjusting for a competing risk of TRM, were created based
on a methodology described by Gooley et al, beginning at the peripheral blood stem cell
date.34 Because acute GVHD is defined as occurring up to 3 months after transplant, a
landmark analysis was used to report the association between acute GVHD and EFS and OS
by subtracting 3 months from all follow-up times and thereby excluding a small number of
patients with a short follow-up time.3> In addition, the association of acute GVHD, chronic
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GVHD, and the first of the 2 types of GVHD with EFS and OS was determined by including
the individual GVHD parameters as time-varying covariates in a Cox proportional hazards
model. All Pvalues are 2-tailed and reported without adjustment for multiple comparisons.

RESULTS

Patient Characteristics at Study Enrollment

The characteristics of the 63 NHL patients included in the analysis are presented in Table 1.
The median patient age was 53 years. The most common histologies were diffuse large B-
cell lymphoma (DLBCL; n = 20), follicular lymphoma (FL; n = 12), and T-cell lymphoma
(n = 11). Fourteen (22%) patients had their disease classified as indolent, and the remaining
49 (78%) were classified as aggressive. The median number of treatments before study
enrollment was 4.

Response to Pretransplant Chemotherapy

Twenty-three (37%) patients were determined to have chemotherapy-sensitive disease to the
last treatment before study enrollment, 33 (52%) had chemotherapy-refractory disease, and 7
(11%) were untested. Response to induction chemotherapy correlated well with pre-
enrollment treatment response, as 96% of patients were assessed as having maintained or
improved on their prior response after treatment with EPOCH-F. Among patients with
chemotherapy-resistant disease at enrollment, 27% actually had a response to EPOCH-F.
The overall composite response to pretransplant chemotherapy was as follows: CR =8
(13%), PR =27 (43%), SD = 11 (17%), and PD = 17 (27%).

Assessment of Day 28 Disease Status

Sixty patients were evaluable for Day 28 post-transplant response. Day 28 evaluation
demonstrated CR in 23 (38%) patients, PR in 27 (45%) patients, SD in 6 (10%) patients, and
PD in 4 (7%) patients. Thirty-two (52%) patients had an improvement in disease status as
compared with their pretransplant response.

Treatment-Related Mortality and Disease Relapse and Progression

The minimum post-transplant follow-up is 2 years; the median potential post-transplant
follow-up is 58 months. The cumulative incidence of TRM at 6, 12, and 24 months post-
transplant, adjusting for the impact of the competing factor of death because of progression,
was 19.0%, 20.6%, and 25.4%, respectively. Similarly, the cumulative incidence of disease
relapse and progression at 6, 12, and 24 months, after adjusting for TRM, was 30.2%,
33.3%, and 34.9%, respectively.

EFS

The median EFS for all 63 patients was 6.6 months. The 12-, 24-, and 36-month EFS
probabilities were 47.6%, 41.3%, and 37.4%, respectively (Fig. 1A). The 3-year EFS for the
most common histologies was as follows: FL = 58.3%; DLBCL = 38.9%; T-cell lymphoma
=40.0% (Fig. 2A). There was a strong trend (£ =.051) of improved EFS favoring FL over
DLBCL. The 3-year EFS probabilities for patients assessed as having chemotherapy-
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sensitive and chemotherapy-resistant disease after pretransplant chemotherapy were 62%
and 7%, respectively (Fig. 3A). The 3-year EFS probabilities for patients who were assessed
as having CR, PR, or SD after pretransplant chemotherapy were 50%, 66%, and 18%,
respectively (Fig. 4A). No patient with PD has reached 3-year EFS. The 3-year EFS
probabilities for patients who were assessed as having CR, PR, SD, or PD at their Day 28
post-transplant assessment were 57%, 32%, 33%, and O, respectively (Fig. 4C).

Potential variables found to be favorably associated with EFS in univariate analyses (Table
2) included either CR or PR to pretransplant chemotherapy (P < .0001), disease status (CR
or PR) at Day 28 (P=.0096), and lower Hematopoietic Cell Transplantation Comorbidity
Index score (P=.05). There was also an association of EFS with specific responses to
pretransplant chemotherapy and Day 28 post-transplant evaluation. No other variable was
found to be statistically associated with EFS. A multivariate Cox model analysis of these
factors determined that the response (CR + PR vs SD + PD) to pretransplant chemotherapy
(hazard ratio, 5.77; 95% Cl, 2.92-11.43; P< .0001) was the sole predictor for EFS when
potential factors were evaluated jointly.

Overall Survival

The median OS for all 63 patients is 26.5 months. The 12-, 24-, and 36-month OS
probabilities were 63.5%, 54.0%, and 46.6%, respectively (Fig. 1B). The 3-year EFS for the
most common histologies was as follows: FL = 58.3%; DLBCL = 38.9%; T-cell lymphoma
=40.0% (Fig. 2B). There was no statistical difference in EFS among these 3 histologies. The
3-year OS probabilities for patients assessed as having chemotherapy-sensitive and
chemotherapy-resistant disease after pretransplant chemotherapy were 67% and 21%,
respectively (Fig. 3B). The 3-year OS rates for patients who were assessed as having CR,
PR, or SD after pretransplant chemotherapy were 63%, 69%, and 45%, respectively (Fig.
4B). No patient with PD reached 3-year survival, but 2 patients with PD remain alive at 24
and 31 months. The 3-year OS probabilities for patients who were assessed as having CR,
PR, SD, or PD at their Day 28 post-transplant assessment were 65%, 43%, 50%, and O,
respectively (Fig. 4D).

Potential variables found to be favorably associated with OS in the univariate analysis (Table
2) included response to pretransplant chemotherapy (P < .0001), disease status (CR or PR) at
Day 28 (P=.033), and lower Hematopoietic Cell Transplantation Comorbidity Index score
(P=.021). However, there were no statistical differences in OS between patients in CR, PR,
or SD after pretransplant chemotherapy or at their Day 28 assessment. The determination of
PD either after pretransplant chemotherapy (£ =.0008) or at Day 28 assessment (P = .07)
was associated with worse OS than patients with SD. No other variable was found to be
statistically associated with OS. A multivariate Cox model analysis of these factors
determined that the response (CR + PR vs SD + PD) to pretransplant chemotherapy (hazard
ratio, 5.58; 95% Cl, 2.62-11.87; £< .0001) and age <50 versus >50 years (hazard ratio,
2.94; 95% Cl, 1.43-6.07; P=.0035) were the best predictors for OS when factors were
considered jointly.
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DISCUSSION

Chemotherapy sensitivity has been previously identified in other retrospective analyses as an
important clinical prognostic factor for outcomes of patients with NHL undergoing
myeloablative, nonmyeloablative, or reduced-intensity allogeneic HCT.>14.17.18 Qur
analysis is consistent with these prior observations and extends the understanding of
chemotherapy sensitivity as an important outcome determinant. We recognize the
heterogeneity in histology present in our study; however, the overwhelming majority (78%)
of cases was classified as aggressive according to PDQ Modification of the REAL
Classification of Lymphoproliferative Diseases, which has been used in similar analyses.36

Regardless of histology, the most important patient characteristic associated with outcomes
that emerged from this analysis was chemotherapy sensitivity. As previously mentioned,
chemotherapy sensitivity of lymphomas has been identified as an important prognostic
factor for patients undergoing reduced-intensity allogeneic HCT.18-20 The Lymphoma
Working Party of the European Group for Blood and Bone Marrow Transplantation reported
the outcomes of 188 lymphoma patients who underwent reduced-intensity HCT. Twenty-one
percent of patients had chemotherapy-resistant disease using the classic definition, and 8%
had untested relapse. Chemotherapy sensitivity was the most important factor in
progression-free survival and OS, although chemotherapy resistance was associated with
disease progression in multivariate analysis. Chemotherapy sensitivity has been reported to
be an important prognostic factor regardless of histology among patients undergoing
reduced-intensity allogeneic HCT.20:37 |n contrast, the Fred Hutchinson Cancer Research
Center compared the outcomes of 218 patients with either lymphoma or chronic
lymphocytic leukemia who underwent either nonmyeloablative (n = 152) or myeloablative
(n = 68) allogeneic HCT at their institution. In multivariate analysis, which included all
patients regardless of conditioning type, disease status at transplant was not found to have a
statistically significant effect upon overall survival.36 However, in other analyses looking at
specific histologies by this group and their collaborators, chemotherapy sensitivity has
emerged as a significant factor relative to survival in patients receiving a nonmyeloablative
conditioning regimen.38

The further differentiation of chemotherapy sensitivity by specific responses to pretransplant
chemotherapy allowed us to make several observations that may be relevant to NHL patients
being considered for reduced-intensity allogeneic HCT. The current analysis provides
further support to our prior observation that NHL patients with SD after salvage
chemotherapy, who would be generally classified as having chemotherapy-resistant disease,
can derive benefit from reduced-intensity allogeneic HCT. The 3-year EFS and OS rates for
this group of patients were 18% and 45%, respectively. This is of clinical significance, as
these patients are often considered inappropriate transplant candidates or are ineligible for
transplant trials, including those being conducted by the Blood and Marrow Transplant
Clinical Trials Network.

It had been hypothesized that patients who achieve a greater magnitude of response to
pretransplant chemotherapy would have improved post-transplant outcomes. Our data do not
necessarily support this contention, as patients who were determined to have a PR in
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response to pretransplant chemotherapy did just as well as those who achieved a CR. In fact,
there was no statistical difference in OS between patients who had a CR, a PR, or SD after
pretransplant chemotherapy. Furthermore, we did not observe a direct association between
early post-transplant response and subsequent transplant outcomes. However, improved
post-transplant outcomes appeared to be associated with the achievement of a CR at Day 28
post-transplant, whereas patients who had achieved a PR or whose disease remained stable
had similar outcomes after transplant. In stark contrast, there were no long-term survivors
among patients who were identified as having PD either before transplant or early post-
transplant. Reduced-intensity allogeneic HCT therefore cannot be generally recommended
for this latter patient population, and such patients should be referred for investigational
treatments.

There are several potential explanations for these observations. First, the results may
highlight the importance of conditioning-regimen intensity relative to providing an
antitumor effect. More than half of the patients in this analysis experienced a measurable
improvement in their disease status after the reduced-intensity conditioning regimen, as
determined by their Day 28 evaluation. There now have been several analyses comparing
outcomes of patients receiving myeloablative regimens with those receiving
nonmyeloablative or reduced-intensity conditioning regimens that consistently demonstrate
higher relapse rates with less intense conditioning regimens.19:36:39.40 These data suggest
that although a graft-versus-lymphoma effect contributes to a decreased relapse risk after
transplant, the more important aspect may be the direct effect of the conditioning regimen.

A second possible explanation is that stabilization and/or reduction in tumor mass is
essential until a clinically relevant graft-versus-lymphoma effect can occur. It has long been
recognized both in animal models and in the clinic that adoptive immunotherapy is more
effective when applied to minimal residual disease states.*1~4> Of note, in our study, we
were not able to show an association between response and tumor bulk, as only a small
percentage of patients had masses in excess of 5 cm. The transient disease stability provided
by the conditioning regimen may provide adequate time for a graft-versus-lymphoma effect
to occur. This latter hypothesis is further supported by the finding that if relapse did occur in
our patient population, it occurred very early (<6 months) after the transplantation process,
rarely occurring beyond 1 year after transplantation.

An additional possibility is that tumor susceptibility to a graft-versus-lymphoma effect and
to chemotherapy is pathophysiologically related. Resistance to cytotoxic agents and to graft-
versus-lymphoma effects may be mediated through common pathways, such as apoptotic
signals, which are integral to a graft-versus-lymphoma effect. Conversely, chemotherapy
sensitivity may more simply reflect the ability to achieve a minimal disease state. These
facets may be interrelated, as chemotherapy-induced tumor cell lysis may itself promote
graft-versus-lymphoma activity via increased antigen presentation to allogeneic T cells.46 In
contrast, the growth kinetics of rapidly progressive lymphoma may outstrip the pace at
which graft-versus-lymphoma- mediated tumor cell death occurs.

If any or all of these explanations are accurate, it provides opportunities to improve
outcomes after allogeneic HCT for NHL. One obvious approach would be to increase the
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intensity of the conditioning regimen; however, this would negate the aforementioned
advantages gained through the use of nonmyeloablative and reduced-intensity conditioning
regimens. One alternative is to use high-dose therapy and autologous HCT for cytoreduction
before nonmyeloablative allogeneic HCT.47-49 Another tactic is to use peritransplant
therapies that are either cytotoxic or cytostatic and either do not affect or enhance T-cell
function.59:51 Finally, it raises the option of post-transplantation maintenance therapy with
readily available agents such as rituximab, which has been demonstrated to be of clinical

benefit in patients with follicular lymphomas undergoing reduced-intensity allogeneic HCT.
51

In conclusion, the results of this analysis provide further support to previous observations
that chemotherapy sensitivity represents an important prognostic factor for patients with
NHL undergoing reduced-intensity allogeneic HCT. The further differentiation of
chemotherapy sensitivity by specific response to pretransplant chemotherapy provides
additional prognostic information in patients being considered for reduced-intensity
allogeneic HCT and identifies an additional group (ie, patients with stable disease) for whom
this therapy may be of benefit.
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Figure 1.
Transplant outcomes are shown for all 63 non-Hodgkin lymphoma patients undergoing

reduced-intensity allogeneic hematopoietic cell transplantation: (A) event-free survival; (B)
overall survival.
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Figure2.
Transplant outcomes of non-Hodgkin lymphoma patients undergoing reduced-intensity

allogeneic hematopoietic cell transplantation (HCT) based on histology are shown: (A)
event-free survival after reduced-intensity allogeneic HCT according to histology; (B)
overall survival after reduced-intensity allogeneic HCT according to histology. FL indicates
follicular lymphoma; TCL, T-cell lymphoma; DLBC, diffuse large B-cell lymphoma.
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Figure 3.
Transplant outcomes based on pretransplant chemotherapy sensitivity are shown: (A) event-

free survival; (B) overall survival.
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Transplant outcomes based on pretransplant and early post-transplant specific disease
responses are shown: (A) event-free survival after reduced-intensity allogeneic
hematopoietic cell transplantation (HCT) according to response to pretransplant
chemotherapy; (B) overall survival after reduced-intensity allogeneic HCT according to
response to pretransplant chemotherapy; (C) event-free survival after reduced-intensity
allogeneic HCT according to response to Day 28 post-transplant evaluation; (D) overall
survival after reduced-intensity allogeneic stem cell transplantation according to response to
Day 28 post-transplant evaluation. CR indicates complete response; PR, partial response;

SD, stable disease; PD, progressive disease.
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Table 1.

Characteristic

Value

Total number of patients
Median age, y (range)
Sex

Men

Women

Median ECOG performance statusa(range)
Number of prior chemotherapy regimens (range)
Prior autologous stem cell transplant
Yes
No
NHL histology
Diffuse large B-cell lymphoma
Follicular lymphoma
T-cell lymphomas
Mantle cell lymphoma
Transformed B-cell lymphomas
CLL
Marginal zone
SLL
PDQ REAL disease classification
Indolent

Aggressive

63
53 (32-74)

37
26
1(0-2)

4(1-9)

14
29

20
12

=N W NN

14
49

Chemotherapy sensitivity to last treatment before study enrollment

Chemother apy sensitive

Chemotherapy resistant

Untested

a
(

Median IPI score™ (n=50)

Median FLIPI scorea(nzlo)

Median HCT-CI score? (range)

33
27
3
2

2

2 (0-11)

ECOG indicates Eastern Cooperative Oncology Group; NHL, non-Hodgkin lymphoma (NHL); CLL, chronic lymphocytic leukemia; SLL, small
lymphocytic lymphoma; PDQ REAL, Physician Data Query Modification of the Revised European American Lymphoma Classification of
Lymphoproliferative Diseases; IPI score, International Prognostic Index score at study entry; FLIPI score, Follicular Lymphoma International
Prognostic Index score at study entry; HCT-CI, Hematopoietic Cell Transplantation Comorbidity Index.

a .
Determined at study enroliment.
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