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KEY POINTS

o Analysis of 854 advanced HL patients treated on E2496 confirms that the IPS-7
has decreased prognostic discrimination in the contemporary era.

o A simpler prognostic score, the IPS-3, outperformed the IPS-7 and may provide a
more accurate framework for risk prediction.

ABSTRACT

The international prognostic score (IPS-7) is the most commonly used risk stratification tool for
advanced Hodgkin lymphoma (HL), however recent studies suggest the IPS-7 is less
discriminating due to improved outcomes with contemporary therapy. We evaluated the seven
variables for IPS-7 recorded at study entry for 854 patients enrolled on E2496. Univariate and
multivariate Cox models were used to assess their predictive ability for freedom from
progression (FFP) and overall survival (OS). The IPS-7 remained prognostic however its
predictive range has narrowed. On multivariate analysis 2 factors (age, stage) remained
significant for FFP and 3 factors (age, stage, hemoglobin) for OS. An alternative prognostic
index, the IPS-3, was constructed using age, stage, and hemoglobin, which provided 4 distinct
risk groups [FFP (p=0.0001) and OS (p<0.0001)]. IPS-3 outperformed the IPS-7 on risk
prediction for both FFP and OS by model fit and discrimination criteria. Using reclassification
calibration 18% of IPS-7 low risk patients were re-classified as intermediate risk and 13% of
IPS-7 intermediate risk patients as low risk. For patients with advanced HL, the IPS-3 may
provide a simpler and more accurate framework for risk assessment in the modern era.

Validation of these findings in other large data sets is planned.

KEYWORDS

Hodgkin lymphoma, IPS, prognostic score, ABVD, Stanford V



©CoO~NOUTA,WNPE

British Journal of Haematology

INTRODUCTION

Hodgkin lymphoma (HL) is the most common lymphoid neoplasm in young patients, with a
median age at diagnosis of 38 years, and approximately 40% of patients under age 35 ". In the
current era, more than 75% of patients are cured with contemporary frontline therapy *°.
Despite this success, patients with primary refractory disease or those who relapse after
salvage strategies continue to have poor outcomes °. The most widely utilized clinical index to
assign upfront risk in HL is the International Prognostic Score (IPS), a retrospectively developed
clinical model with a primary endpoint of freedom from progression (FFP) ’. The IPS was
constructed in 1998 based on outcomes from approximately 4,600 patients treated on protocols
for advanced stage HL prior to 1992. Complete data were available on 1,600 of these patients,
and were used to fit the final Cox model. While the majority of patients had advanced stage
(45% stage lll, 43% stage V), approximately 13% of patients were classified as stage | or Il,
and 22% had bulky mediastinal presentation. Therapy was variable and while the majority of
patients (75%) were treated with at least 4 cycles of doxorubicin containing chemotherapy, 20%
received mechlorethamine, oncovin, procarbazine, and prednisone (MOPP) or a similar
regimen, which have been proved to be inferior to ABVD or other doxorubicin-containing
regimens. Seven clinical parameters determined to be significant on multivariate analysis were
independently associated with adverse clinical outcome; male sex, age>45 years, stage IV
disease, hemoglobin <10.5g/dl, white blood count (wbc) > 15 x 10%L, lymphocyte count < 0.6 x
10%/L or <8% of total WBC, and albumin < 40g/L. On the basis of the number of factors present
at diagnosis the IPS identified 6 subgroups of patients with 5 year FFP ranging from 42% to

84%, and overall survival (OS) of 56%-89% .

Since the development of the IPS, there have been considerable improvements in therapy and

supportive care in both the front line and relapsed setting, resulting in significant improvement in
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outcome ®'".  Additionally newer imaging modalities i.e. PET/CT may allow for more precise

staging and response assessment during treatment '*°.

Although the IPS continues to be widely used, its utility for patients treated with contemporary
regimens has been challenged. A retrospective analysis from British Columbia Cancer Agency
(BCCA) in patients treated between 1980 and 2010 with ABVD, or an equivalent regimen
reported an improvement in outcome and a diminished predictive range of the IPS-7 with FFP
ranging from 62% to 88% and OS ranging from 67% to 98% '’. To assess the utility of the
individual IPS-7 factors in the contemporary era we analyzed data from a prospective phase llI

randomized trial ECOG 2496, a study that evaluated ABVD versus Stanford V in advanced HLZ.
PATIENTS AND METHODS
Patient Population

Between 1996 and 2006, 854 patients were enrolled on the North American Intergroup trial
E2496, a Randomized Phase Ill Trial of ABVD versus Stanford V in Locally Extensive and
Advanced Stage Hodgkin Lymphoma 2. As IPS was one of the stratification factors used in the

trial, all 7 IPS variables were recorded at the time of study entry.
Statistical Analysis

FFP was defined as the time from study entry to disease progression or relapse; deaths that
occurred during remission that were not preceded by disease progression/relapse were
censored. OS was defined as the time from study entry to death from any cause. The Kaplan-
Meier method and Cox proportional regression model were used to estimate failure rates,
hazard ratios (HRs), and 95% Cls. Log-rank test was used to compare the survival distributions

between groups '®°.
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The prognostic ability of individual IPS factors was evaluated for FFP and OS in both univariate
and multivariable Cox regression models. A new 3-factor prognostic score (IPS-3) was
constructed utilizing factors that were significant in multivariate Cox models. Possible
alternative cut-off points for the 3 selected factors were evaluated using Chi-square statistics.
FFP and OS curves were used to classify patients into 3 risk groups low, intermediate, and high
based on number of risk factors: 0-2, 3-4 and >5 factors for IPS-7; 0, 1-2 and 3 factors for IPS-
3, respectively. The prognostic performance of IPS-7 and IPS-3 was evaluated using the global
model fit criteria Akaike information criterion (AIC), concordance probability estimate (CPE), and
time-dependent AUC (area under ROC curve) for both FFP and OS %' Lower AIC, higher
CPE, and/or higher AUC indicated better concordance. The reclassification calibration method
was used to cross-tabulate all risk groups by IPS-7 and IPS-3 %??*.  Specifically, for cases that
were re-classified to different risk group by IPS-3, the observed FFP and OS estimates were
compared to survival rates predicted by IPS-7 and IPS-3 respectively. The primary analysis
includes all randomized patients. An additional subset analysis was performed on patients with

advanced stage llI-IV. The analysis was performed using SAS 9.3 and R 3.0.3.
RESULTS
Patient Characteristics

Patient characteristics comparing E2496, original IPS report and the BCCA cohort are shown in
Table S1. In E2496 most patients (62%) had stage Il or IV disease and the remainder (37%)

bulky stage | or Il disease.
Evaluation of Outcome for E2496 Patients by IPS-7

As previously reported, there were no significant differences between the two arms (ABVD

versus Stanford V) for failure free survival (FFS) and OS at a median follow-up of 6.4 years 2.
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The IPS-7 remained predictive for FFP (p=0.012) and OS (p<.0001) as shown in Figure 1a and
1b, however, the separation among IPS-7 groups has narrowed. For patients in both the
highest and lowest risk groups, Kaplan-Meier curves of FFP and OS largely overlap. Risk
prediction by IPS-7 in the E2496 cohort is similar to the BCC report, but differs from the original

report by Hasenclever (Table S2).

Significance of Individual Seven Factors Used in IPS-7

Table 1 summarizes the results of univariate and multivariate Cox regression assessing the
prognostic ability of the 7 individual IPS factors for both FFP and OS. On multivariate analysis,
two factors (hemoglobin level and stage) were significant in predicting FFP and three factors
(age, hemoglobin level, and stage) were significant for OS. Lymphocyte count was marginally
significant for FFP prediction in univariate analysis (p=0.08), but lost its prognostic effect
(p=0.29) when put together in the model adjusting for hemoglobin level and stage. A similar
observation was seen for albumin in predicting OS (p=0.04 in univariate analysis and 0.31 in

multivariate analysis).

Evaluation of a Simpler 3 Factor Prognostic Score (IPS-3)

An alternative prognostic score (IPS-3) was constructed utilizing the variables that remained
significant for predicting FFP or OS on multivariate analysis (Table 1): age=45 years,
hemoglobin<10.5g/dl, and stage IV. More than half (56%) of the patients had none of these risk
factors, 32% of patients had 1 risk factor, and 10% 2 risk factors. Only 3% (23 patients) had all 3
risk factors. The IPS-3 was significant for both FFP (p=0.0001) and OS (p<.0001) and
separated patients into 4 distinct risk groups (Figures 1c¢ and 1d). The five-year FFP by IPS-3
was 83%, 74%, 68%, and 63% and OS 95%, 85%, 75%, and 52% for patients with 0, 1, 2, and

3 risk factors, respectively.
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We also explored different cut-off values of age, stage, and hemoglobin: age 50 versus 55
versus 60, stage IlI/IV versus stage I/ll, and hemoglobin of < 10 g/dl versus <9.5 g/dl. Chi-
square statistics and hazard ratio associated with different cut-off values are displayed in Table
S2. The largest Chi-square statistics selected to refine the IPS-3 were age>55, stage Ill/1V, and
hemoglobin <10.5 g/dl. The results comparing the two models (original versus refined IPS-3)
did not show meaningful difference to support the alternative cut-offs. There were very little
differences in CPE between the two models (0.58 versus 0.60 for FFP, and 0.65 versus 0.65 for

OS). Therefore for further analysis the original cut-off points were used in IPS-3.

Subset Analysis in Patients with Advanced Stage Diseases

To assess the utility of the IPS-7 and the IPS-3 in patients restricted to advanced disease (stage
llI-1V) we performed an additional subset analysis. Among the 529 (62%) patients in this
category, IPS-7 was not significant for FFP [p=0.15, Figure S1 (a)], but remained highly
prognostic for OS [p<=0.0001; Figure S1 (b)]. For IPS-3 there is separation for FFP curves
[Figure S1, (c)], however the difference is not statistically significant (p=0.11). IPS-3 also

remained highly prognostic for OS [p<=0.0001; Figure S1 (d)].

Comparison of IPS-3 to IPS-7

The time-dependent AUC ranked IPS-3 higher than IPS-7 at all times for both FFP and OS
(Figure 2a and 2b). IPS-3 was also ranked higher than IPS-7 using the global fit discriminatory
measure (CPE), with 0.58 versus 0.55 for FFP, and 0.65 versus 0.59 for OS. These results
suggest a better concordance between the observed data and IPS-3. Lower AIC was seen for
IPS-3 than for IPS-7 (2375 versus 2381 for FFP, and 1313 versus 1336 for OS) again indicating

better model fit with IPS-3 for both FFP and OS.

We also compared IPS-3 to IPS-7 using reclassification calibration methods. A total of 238

(28%) patients were reclassified to different risk categories by IPS-3 vs IPS-7 (Table 2). Among
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the IPS-7 low risk patients, 153 (18%) were reclassified as intermediate risk by IPS-3. Both FFP
and OS were closer to the predicted survival rates made by IPS-3 than by IPS-7, suggesting
that IPS-3 was more accurate for the reclassified 153 patients [Figure 3 (a1, a2)]. Similarly the
IPS-3 reclassified 54 (13%) of IPS -7 intermediate risk patients as low risk [Figure 3 (b1, b2)],
with FFS and OS curves closer to the predicted survival rates made by IPS-3 than by IPS-7. A
very small number (n=28, 3%) of patients were reclassified from IPS-7 high risk to IPS-3
intermediate risk. For this latter group IPS-7 was a better predictor of FFP than IPS-3, however

there was no substantial difference in predicting OS, [Figure 3 (c1,c2)].

Discussion

Our analysis of data from E2496 shows that the IPS-7 remains prognostic in the contemporary
era, however the magnitude of the differences for both FFP and OS for the lowest and highest
risk patients have narrowed, and are consistent with the findings from the BCCA . In our
dataset, only 2 of the original 7 factors used in the IPS-7 remain significant for FFP (age and
stage), and 3 factors for OS (age, stage, and hemoglobin). Based on this, a simpler prognostic
score the IPS-3 was constructed that identified 4 distinct risk groups based on 0,1,2, or 3 risk
factors, which provided risk-stratification for both FFP (p=0.0001) and OS (p<0.0001). As
compared to IPS-7, better global prognostic performance of IPS-3 was suggested by model fit
and discrimination criteria. In addition, IPS-3 reclassified 18% of IPS-7 low risk patients as
intermediate risk, and 13% of IPS-7 intermediate risk patients as low risk, with observed FFP
and OS rate estimates among reclassified patients closer to those predicted by the
corresponding IPS-3 category. In our data set, the number of patients in the highest risk group

were too few to draw any valid conclusions.

Our study population differs from original IPS-7 report with respect to stage at diagnosis. In the
latter study patients with early stage high-risk disease (stages I, II) comprised 13% of the patient

population, compared to 37% high-risk stage | and Il patients in E2496. Thus to evaluate
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whether this discrepancy skewed outcomes towards more favorable outcomes with IPS-3 we
performed an additional subset analysis restricted to the patients with advanced stage (llI-1V)
disease. While 4 distinct risk groups were noted the differences were not statistically significant
for FFP (p=0.11) and remained highly significant for OS (p<=0.0001). This was also the case
for IPS-7 in our study where differences in FFP were not significant (p=0.15). This suggests
that patients with a high IPS-3 or IPS-7 at diagnosis may have a worse outcome at relapse than

patients with low risk scores.

Therapeutic advances such as the replacement of MOPP chemotherapy with ABVD, use of
autologous stem cell transplant at relapse, growth factors to support dose intensity, improved
imaging modalities which allow for accurate staging, and increased diagnostic accuracy are
some of the key reasons which have contributed to the improvement in patient outcomes in the
contemporary era. Yet despite these advances, some patients continue to have extremely poor
outcomes. Clinical prognostic factors incorporated within the IPS-7 reflect the interaction of the
biologic heterogeneity of HL with treatment. In the original IPS-7 analyses all risk factors were
equally weighted. In contrast in the contemporary era, only 3 of these risk factors remained
significant and were used to construct IPS-3. Advanced age is well recognized in several

studies to be associated with inferior outcome 242,

Elderly patients are not well represented in
the original IPS-7, as only 9% of patients were older than 55 years, with none older than 65
years ’. By comparison, patients up to age 83 were included in E2496, and 157 (18%) of
patients were older than 45 years. Assessing alternative age cutoffs did not appear to improve
the predictive power of the IPS-3, as only a minority (n=12, 1%) of patients were included in the
highest risk groups. Additionally age did not appear to affect the total chemotherapy dose
received®. It is less clear why anemia conferred a higher risk factor for poor OS than other lab

parameters such as low albumin, leukopenia, and lymphocytosis. The anemia may have

correlated with poor overall fithess and/or poor marrow reserve. It is plausible that anemia may
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be associated with adverse tumor biology, increased inflammatory cytokine production, and/or

macrophage infiltration. Clearly this warrants further investigation.

A potential limitation of our study is that the study patients in E2496 were treated with one of two
chemotherapy regimens (ABVD or Stanford V), thus the question of whether the IPS-3 would be
applicable to other current dose intense regimens such as escalated BEACOPP, or to novel
therapies such as brentuximab vedotin remains to be studied. Another limitation is that despite
the overall large sample size of our study, there were very few patients (n=23) who had all 3

IPS-3 risk factors. Therefore validation of the IPS-3 in other data sets is definitely required.

In a largely curable disease it is important to individualize therapy by accurately selecting
patients based on risk factors at diagnosis. With the multiplicity of therapeutic options now
available for HL, accurate assessment of risk based on outcomes expected with contemporary
therapy is more important now than ever before. The distinction of 4 groups by IPS-3 has
clinical significance as new therapeutic advances are required for high risk patients, while
minimizing therapy to alter the spectrum of long-term therapy related toxicity becomes more
important for the low risk patients. As therapeutic strategies evolve these alternative indices are
increasingly necessary for patient identification and risk stratification for clinical trials that utilize
risk-adapted treatment approaches. There is precedent to refine prognostic scores in other
lymphomas as clinical outcomes have evolved with improved therapies as reflected by the
revised IPI (R-IPI) in DLBCL, which redistributed the 5 IPI elements into 3 prognostic groups
with 4 year OS ranging from 55% to 94% ', the elderly IPI (E-IPI) which used an age cut off of
70 years rather than the 60 years used in the IPl, and provided additional prognostic
discrimination for elderly patients of low and low-intermediate risk 2%, the NCCN IPI in DLBCL®,
and the Follicular Lymphoma International Prognostic Index-2 (FLIPI-2) which stratified patients

into 3 quartiles based on low risk (0), intermediate risk (1-2), and high risk *.
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Advances in of HL biology suggest the significance of the interaction of the HRS cell with its
tumor microenvironment for clinical outcomes. Expression of CD68+ and CD163 by tumor-

S 31-34

associated macrophages (TAMS) is correlated with inferior PFS and O More recently,

NanoString digital expression profiling described a 23-gene signature which identified a high risk

%, Other novel prognostic indicators such as EBV

subset of advanced stage HL patients
expression and lymphocyte/monocyte ratio have also shown to have prognostic significance *°.
Moving forward, a truly comprehensive risk assesment platform must take these biologic

features as well as clinical factors into account. Efforts to incorporate these advances into the

IPS-3 are ongoing.
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Table 1: Individual IPS factors with FFP and OS by Univariate and Multivariate Analysis

Page 18 of 24

FFP OS
Univariate Analysis Multivariate Univariate Analysis Multivariate
Analysis Analysis
IPS factor HR(95% Cl) p- HR(95% | p- HR(95% p- HR(95% | p-
value Cl) value | CI) value | Cl) value
Age245 years | 1.3 0.15 1.2(09- | 027 |40 <0.00 | 3.7 (2.5- | <0.00
(0.9-1.8) 1.8) (2.7-5.9) | 01 5.5) 01
Albumin<4g/dl | 1.0 0.92 0.8 (0.6- | 0.21 1.6 0.04 1.3(0.8- | 0.31
(0.7-1.4) 1.1) (1.0-2.5) 2.1)
WBC=15,000 1.3 0.20 1.3(0.8- | 028 |11 0.64 1.2(0.7- | 0.52
mm® (0.9-2.0) 1.9) (0.7-2.0) 2.1)
Hgb<10.5g/dl | 1.8 0.0003 | 1.7 0.004 | 2.8 <0.00 | 2.1 (1.3- | 0.002
(1.3-2.6) (1.2-2.5) (1.94.2) |01 3.3)
Lymph count 1.3 0.08 1.2(0.8- | 029 |1.2 0.48 1.0 (0.6- | 0.91
<600 mm°®or (1.0-1.9) 1.7) (0.7-1.9) 1.6)
<8% of WBC
Male 1.1 0.55 1.1(0.8- | 055 |11 0.57 1.1(0.7- | 0.68
(0.8-1.5) 1.5) (0.8-1.6) 1.6)
Stage IV 1.7 0.0005 | 1.5(1.1- | 0.02 | 2.3 ( <0.00 | 1.7 0.02
(1.3-2.4) 2.1) 1.6-3.4) 01 (1.1-2.5)

* Factors and numbers in bold indicate significant p-values in the analysis.
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Number of Patients in Each Risk Category by IPS-7 and IPS-3

IPS-7
Low Risk (0-2) | Intermediate High Risk (5-7) | Total
Risk (3-4)
IPS-3 Low Risk (0) | 420 54 0 474 (56%)
Intermediate | 153 176 28 357 (42%)
Risk (1-2)
High Risk (3) | O 3 20 23 (3%)
Total 573 (67%) 233 (27%) 48 (6%) 854

* Numbers in bold indicate patients who were reclassified.
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Figure 1: Freedom from progression (FFP) and overall survival (OS) according to the International
Prognostic Score (IPS) factors (a, b) and the simpler prognostic index IPS-3 (c,d)
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Figure 2: Time weighted area under the receiver operator characteristics curves (AUC) for freedom-
from progression (A) and overall survival (B) according to the International Prognostic Score factors
IPS-7 and simpler prognostic index IPS-3.
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Figure 3: Kaplan-Meier (KM) analysis of observed and predicted (by IPS-7 and IPS-3) FFP and OS for

patients whose risk categories were reclassified by IPS-3. N=153 patients low risk by IPS-7 but

intermediate risk by IPS-3 (al, a2); n=54 patients intermediate risk by IPS-7 but low risk by IPS-3 (b1, b2);
n=28 patients high risk by IPS-7 but intermediate risk by IPS-3 (c1,c2). The predicted survival rates were

produced by univariate Cox models using IPS-3 and IPS-7 as covariates.

IPS-7 Low Risk / IPS-3 Intermediate Risk (N=153)

2 (a1) R (a2)
@ _\B\\D\ @ __\Dﬂhb\ﬂ—n\n—\—
o o = 5 o
© | ©
a o » o
w
s © <]
o o
S KM-observed 3 —— KM-obsened
O IPS3-predicted O IPS3-predicted
o IPS7-predicted o | IPS7-predicted
o o
[ T T T T 1 [ T T T 1
0 2 4 6 8 10 0 2 4 6 10
Years Years
IPS-7 Intermediate Risk / IPS-3 Low Risk (N=54)
— Q
e —LHU (b1) ST E %—os—o o (b2)
© | = [=] o =} o o _|
o o
© © 4
o o
& 8
Los <
o o
3 A KM-obsenved S — KM-obsened
O IPS3-predicted O IPS3-predicted
o IPS7-predicted o | IPS7-predicted
o o
[ T T T T 1 [ T T 1
0 2 4 6 8 10 0 2 4 10
Years Years
IPS-7 High Risk / IPS-3 Intermediate Risk (N=28)
= G =h T (c2)
‘\.\L' .
o
@ o @ o o
S y o o 5 5 S o
o
© | A ©
o o
& 8
Lo < |
o o
g - KM-observed g - KM-observed
O IPS3-predicted O IPS3-predicted
< IPS7-predicted < IPS7-predicted
o o
r T T T T 1 r T T T 1
0 2 4 6 8 10 0 2 4 6
Years Years



Page 23 of 24

British Journal of Haematology

1

2

2 Supplementary Tables

g Table S1: Patient Characteristics Comparing the Three Studies

g E2496 Original IPS Cohort Vancouver
9 Study Cohort
10 N % N % N %
11 Total N 854 4695 740

ig Ann Arbor Stage

14 lorll 314 37 603 13 308 42
15 11 321 38 2110 45 255 35
16 v 208 25 1979 42 177 24
17 Histology

ig Nodular sclerosis 591 | 72 2936 63 577 |78
20 Mixed Cellularity 89 11 1202 26 53 7
21 Lymphocyte-rich 14 2 9 1
22 Lymphocyte-depleted 3 0.4 124 3 12 2
23 Lymphocyte predominant 16 2 162 3 20 3
gg Classical HL, not further 105 |13 268 6 69 9
26 classifiable

27 Other 5 0.6 0 0 0 0
28 B symptoms 481 57 3274 71 477 64
29 IPS Factors

30 Age > 45 years 157 |18 991 21 196 |26
g; Albumin < 4 g/dI 566 66 1457 65 474 64
33 WBC > 15,000/mm> 110 13 Not reported | Not reported | 114 15
34 Hemoglobin < 10.5 g/dlI 145 17 Not reported | Not reported | 147 20
35 Lymphocyte count < 600/mm® | 169 20 Not reported | 21 160 22
36 or < 8% of white-cell count

g; Male sex 444 | 52 2882 61 403 |54
39 Stage IV 206 |24 1979 42 177 |24
40 IPS

41 0 78 9 115 7 57 8
42 1 214 25 360 22 195 26
ﬁ 2 281 | 33 464 29 195 | 26
45 3 159 19 378 23 155 21
46 4 74 9 190 12 88 12
47 25 48 6 111 7 50 7
jg * Percentage was calculated among patients with the values available (excluding missing values).
50

51

52

53

54

55

56

57

58

59
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Table S2: Five-year FFP and OS by IPS

Page 24 of 24

5-year FFP 5-year OS
IPS E2496 Vancouver Original IPS Cohort | E2496 Vancouver Original IPS Cohort
Study Cohort Study Cohort
0 835 885 84 +4 98+2 98+2 892
1 83+3 84+3 773 94 +2 971 902
2 7813 803 672 892 91+2 81+2
3 75t4 74 £3 603 8613 8813 783
4 71+5 67+5 514 835 85+4 614
25 6317 6217 42+5 607 677 565
0-3 79%2 81+2 702 911 93z+1 83z+1
24 6814 65+4 47 +2 744 784 5912

* Plus - minus values are rate estimates + SE (95 percent confidence intervals can be calculated as the
rate estimates + 1.96 x SE).

Table S3. Cut-off Point Analysis of Factors Selected for PS-3

FFP (0N
N Log-rank Chi- Hazard Ratio (95% | Log-rank Chi- Hazard Ratio
(total=854) | square Cl) square (95% CI)
(p-value) (p-value)

Age
245 vs. <45 161 vs. 693 | 1.69(0.19) 1.26 (0.89-1.80) 56.07 (<.0001) 3.93 (2.67-5.78)
250 vs. <50 111vs. 743 | 2.21(0.14) 1.36 (0.91-2.03) 88.22 (<.0001) 5.37 (3.62-7.95)
255 vs. <55 74vs.780 | 3.27 (0.07) 1.52 (0.96-2.39) 70.89 (<.0001) 5.14 (3.36-7.86)
260 vs. <60 45vs. 809 | 1.88(0.17) 1.48 (0.84-2.60) 52.98 (<.0001) 5.10(3.13-8.30)
Stage
IV vs. other 206 vs. 648 | 12.58 (.0004) 1.79 (1.29-2.49) 18.93 (<.0001) 2.32(1.57-3.43)
[1/1V vs. other 529 vs. 325 | 18.93 (<.0001) | 2.32(1.16-2.58) 22.76 (<.0001) 3.29(1.96-5.54)
Hemoglobin
<10.5 g/dl vs. other | 145vs. 709 | 13.35 (.0003) 1.85(1.32-2.58) 26.40 (<.0001) 2.78 (1.85-4.18)
<10 g/dl vs. other 103 vs. 751 | 11.60 (.0007) 1.89 (1.30-2.75) 11.01 (.0009) 2.18 (1.36-3.49)
<9.5g/dlvs. other | 82vs.772 | 7.32(.007) 1.76 (1.16-2.67) 9.76 (.002) 2.20(1.33-3.66)
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Supplementary Figures

Figure S1. Kaplan-Meier curves of FFP and OS of the IPS-7 (a, b) and the PS-3 (c,d) among patients with
advanced stage HL
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